WO 2011/ 012525PCT/ EP2010/ 060606 1 Fl avanones-contai ni ng food conpositions
Field of the present invention 5The present invention relates to food
product s worgpriyEaeszg fl avanones. In particular, it rel at @esTiEP20100606p6 0duct s
conpri sing hesperidin and having i nproved; stability. The present invention
al so concerns processes for the manufacturing of food products conprising
said flavan i i di. d to the use of the food products
in the nanu?gﬁﬁa?géﬁﬁﬁ%%hgég? ?gﬁ@bﬂgﬁoﬁge i nprovenent of bone and skin
heal th. 10 Background of the invention Hesperidin is a known flavonoid
conpound which has a nunber of health benefits associated to its uptake.
These benef fiedd pheheresaydnuti®int properties, anti- 15 inflanmatory
properties, cardio-protective and lipid |owering effect, anti-m crobi al
activity, anti-carcinogenic activity, UV protective activity etc. Medicinal
appl i cat$ onFhoprasestpevéndion relates fi@focelxanghlots chrsptisosgeavanofés. In pBGCRIOE it
Commerci al ly ;avail abl e hesperidin is difficult to incorporate jnto foods
due To its B D EPRERaRg BMPSBEEPFEGN i dA g HEGEv e Fep L1l Be, i ¢
has only begpspasai&ltRnSAsd 8bndePnd plcesils MesMRI i UTaétdriRERFUBS pYSIRICE

sedi nentation is not an issue, such as food supplenents in the Forn1of
powder s, or cempubing sgidrilavenonssagspraallyphespariflinuiddo phoegstf shavfeodprodusts
hesperi di n cORGEnt AL A0 So&L¥iohO Wy AOREN. L eI odCl R, ganf ai ni ng

f1 avanones Such &8 eébe9|d1ﬁ)5re known” Friom The prror art. Fof 1nstance,
US 3,6150 717 describes a liquid m |k product which conprises hesperidin in
an anmount of at nost 0.04%in_order to inhibit staling. In US

2006/ 010508 Bagkgronnd of theckaventigite conpri sing at nost 70ppm hesperidin is
30descri bed. WD 2011/ 012525PCT/ EP2010/ 060606 2 A suggested approach to

i ncorporate hesperidin in higher amounts into a |iquid product includes
wet, dry andlcppdridinlid & kgowh fhespeidi ainpqunidorhitio hens @egmbet ohheaitht banckitqui d

product. This apprqQach is howeyer ver ost | nd requjres investnment. in a
Speci 11 ¢ pr BLWELTSg 61 BRERE: 18oxn BEReh ast ikt At G K3 EORSTEST | g

agents and/ HlahHdt665 BropBRicY, S£IBLAYtcelivd B NipRHidv @I et thiRFEMEHG] r api d
sedi nentati on of hesperidin. Although this is applicable to liquid

products, agcthiiyhaetopnaremoganic eativty, MY ototédtiveaativitsetabMelicenaheppaatidnn, it
woul d affect .t he sensorial pr rtjes of uct, e.g. viscosity. This
appr oach isogﬁ§@mW§Pa‘ﬂ%ﬁgyﬁgﬁggﬁfkﬁﬁkwéﬁiE$3$&Q'nanufacture of powder

products to be reconstituted in a liquid. Object of the present invention
151t is therefore an object of the present invention to inprove the

stabil ity ofommgirially avtilableorpsperidines diieude inaarearaisonadpedscbiepp itsipagr
fl avanoses, GeRetiqf Ao\fu@ﬁﬁ?%dedﬂoﬁlelg&ddi%ﬁ’cﬁﬁ@é{'i{jﬁasaom%%én 18096195 g

products conprising sail avano
include hesperidin in products where sedimentation is not an issue, such as food

supplements in the form of powders, or chewing gum for example, or in liquid

products where the hesperidin concentration is very low.

25  Such liquid products containing flavanones such as hesperidin are known from the
prior art. For instance, US 3,615,717 describes a liquid milk product which comprises

hesperidin in an amount of at most 0.04% in order to inhibit staling.

In US 2006/0105089 a refined peel juice comprising at most 70ppm hesperidin is
30  described.

Such low concentrations of flavanones as are described in the liquid products of the

prior art do not impact on the issue of storage stability or sedimentation.



Summary of the invention 20 This object is solved by neans of the

i ndependent cl ains. The dependent clains further serve to develop the
central iweaoofoie32é i nventi on. An aspect of the i nPEmEPOIMOOTOLr NS a
process for the manufacture of a powder, 42iquid 250or sem -liquid food
product conprising flavanones, conprising the steps of: a. Heating said

fl avanone i 1 . -160C,
for 1 o 60 sueeaue! el RPRLEINER. PlsnBhahTRRkpcoRiowh! FY Qb phdfcd
product. 30irkhekhert,aspaat jcomillihg of haspatidiaprivetoainegrdtionan predegsdproductt he
manuf acture_of powder, liquid or sem-ljquid food product caonprisin

fI avanones, 1 ?ﬁé’@?%ﬁ% kl‘*ﬂé’éf‘ﬁ’él: P’?ﬁyr?oét&ihﬂ}d %ﬂﬁﬁe%lﬁﬁe%fg%‘ 8¢ SH%%EEHB)CSSSI%P%]ui d
or sem -liquifnhepd product conprising said flavanone in an amount of
0.05-5%to a tenperature of at |east 138C, preferably 138- 160C, nost
preferred 140-150C for 1-60s. WD 2011/012525PCT/ EP2010/ 060606 3 Food
product s obtai nabl e by . these processes also formpart, of. the ipvention. In
Aot her _aspaeP ey ARPTPIRPIATY B AP HeR R Pp theipoiing ! (daut
stability OPrcfdu@y sntirfpia selligtnthtRdn sEl¥spdridini Altheash mm%?n@m@w sing
the steps of: b5a. ating said flavanone in water to a tenperature of at

| east 138C, ligpigfrapduits; alg(ghlmcﬁntfaémn@t wdigoit sewldmtrbiligechesperidie ot porkt i ng

said flavan t .00 u eat | said. f in the
presence of gfs}g‘ftéﬁ? %%1\%/%{11% gof%ggs %%trlﬁg)}g%roaquﬁtr’g‘%?’ lsggmfye‘asfs a%%?ﬁk?g%ﬁgé g{sabl y
138- 160 mesdilypdmflRabRrdiol 46 dbardcarre b §os.deAptandtPlodsitedcofaimatddsinng

fl avanones in an anmount of 0.05-5% wherein the flavanone particles are

obt ai ned byliA@dting said flavanone at a tenperature of at |east 138G,
preferably 138-160C, nost preferred 140-150C for 1-60s is also part of the
15present invention. Furthernore, the invention also pertains to the use of
a food proditjecof tidpregeritdneentionf cl ains 10 to 13 for the manufacture of a
conposition for the inprovenent of bone and skin health. 20 In a further
aspect, the invention relates to a process for preparing a liquid or

sem |iqusd OQehPREBEUGT objEQIREUSHBENE NR BP0 mpr&<ARS biab ity BOIIENE féPd
product of claim9 or 12°in a liquid such that the concentration of

f | avanone i praduets|or eesiodstgnted @oivdkisgoimprismgdiavendnss espewdly itesp&idin o4 to
preferably 0.05:;0.3% nore gﬁ)ef er a(ﬁ%]\!s 0.05-0. 1% fﬁS Finally, a process for
pr oduci ng s PiAyIe L RIsTer [20e5 Ab1p0d PE iOPRG PR TBY B Reat i ng sai d

flavanone in water to a tenperature of at |east 138C, preferably 140-160C,

for 1 to 60 seconds and the flavanone obtainable by such process are also
part of theSumpeHiyefthe Bryention

20
This object is solved by means of the independent claims. The dependent claims

further serve to develop the central idea of the invention.

An aspect of the invention concerns a process for the manufacture of a powder, liquid
25  or semi-liquid food product comprising flavanones, comprising the steps of:
a. Heating said flavanone in water to a temperature of at least 138°C,
preferably 140-160°C, for 1 to 60 seconds and

b. Incorporating said flavanone to the food product.

30  Another aspect of the invention relates to a process for the manufacture of powder,
liquid or semi-liquid food product comprising flavanones, especially hesperidin
comprising the step of heating a liquid or semi-liquid food product comprising said
flavanone in an amount of 0.05-5% to a temperature of at least 138°C, preferably 138-

160°C, most preferred 140-150°C for 1-60s.



Fi gures The present invention is further described hereinafter with
reference to sone of its enbodi nents shown in the acconpanying drawi ngs in
whi ch:  W002010@2R525PCT/ EP2010/ 060606 4 Fig. 1 is a PCOEPCHN60606
illustrating the heat treatnent process agcording to the invention (MSK:
skinmmed mlk solids, TS: total solids) Fig. 2 shows microscopy inmages
of hesperi dip, A f i -t er heat

treat ment a':F 9‘1‘11@“8\&?%?[’F@a?%ﬁ’aﬁﬁ%%é’%‘{;&g%e?g&ﬁ‘g‘g b%ﬁ Oegtth%nlal}lvteﬂ{é 1?.1400 for 60s
(fig. 2.3), after heat treatnent at 160C for 1 Gs (fig. 2.4). Fig. 3 shows
t he particl? size distribution of hesperidin in \?1at.er befor«sf1 heat{:‘i treat ment
(fig. 3.1), mpRthenaspect taaihsmiiondraviges fhrogess toy ingproxing thefabilithehy

10t r eat ment atanbfi@Gnfaiquids: dehdidiquit Bbd pRIdusl c&agﬁfs_i&gf RALERNS: at 160C for
|Gs (fig. 3.4). Fig. 4.1 shows pictures taken m nutes after preparation
of sanpl®s of ski mredHeitilg sodtfavanony mowaer ¢ al thgspdwicddfnati lsasinl 3BR0OuNt  of

0. 1% and 150. 5% r especti.vel les. 1. and 3) and skimred m |k containing
heat treated hesperi dpﬁfgggéﬂgﬁﬂgat(g f%%?q gQ/%%fP]i“gsrfm?sanpl es 2 and 4). Fig.
4.2 shows pictures § akRRrpbathipWail @dvaBéndtoeRafRtipasiuef sanpl es of ski mred
m | k containing comercial hesperidin in an amount of 0.1% and 200. 5%

respectively (samjles 1 and 3) and skimmed m | k contai ning heat treated

hesperi din r di i nv | | 4 Fi ws
tho part1 o Boazg i iobfphfie LBy s R B TR et emperaliidhr agf
5. 1), ofodry3sid, badelaplyps8LIGONC | Mowpteerréd 14D-150°2)foand0of heat treated

25hesperidin in water (fig. 5.3). Fig. 6.1 shows pictures of sanples taken
5 mnutes after preparation of commercial hesperidin in reconstituted mlk

sanple 1), A0 i | j hEkols and
o heat 11 edt Sy et SOnFRREE K InbRed BF BN Shidst BF ) &4 RRBRh, e ™D
shows pi ct uflesamohe partiel @sir¢ abtemed Dy hoatiig afid 8avimoepat atangrerafirecoafmatrbrast al

oot 1 o b PRI B0 bR Rocl ey JESRSR T
35reconsgt | tg;eggltq}“lelﬁﬁ&ﬁarrpl e 3). Detailed description of the invention WO
2011/ 012525PCT/ EP2010/ 060606 5

Furthermore, the invention also pertains to the use of a food product according to any
of claims 10 to 13 for the manufacture of a composition for the improvement of bone
and skin health.

20
In a further aspect, the invention relates to a process for preparing a liquid or semi-
liquid food product, comprising the step of reconstituting the food product of claim 9
or 12 in a liquid such that the concentration of flavanone in the liquid or semi-liquid

product is between 0.05-0.5%, preferably 0.05-0.3%, more preferably 0.05-0.1%.

25
Finally, a process for producing stabilised flavanones comprising the step of heating
said flavanone in water to a temperature of at least 138°C, preferably 140-160°C, for 1
to 60 seconds and the flavanone obtainable by such process are also part of the
invention.

30
Figures

The present invention is further described hereinafter with reference to some of its

embodiments shown in the accompanying drawings in which:



The invention is described in the following by reference to hesperidin as a
preferred enbodi nent of the invention. However, the invention equally

rel at es twoabharn2f2savanones such as naringin, eriocitri RCTHEPe10Ps@Her abl y,
the invention relates to 5 flavanones whch are water insoluble. By "water
i nsol uble" is neant that the flavanone does not dissolve at room
tenperature (e.g %3) é I n
the foll ow ng theFl ggﬁﬁﬁ%ﬁgﬁg&a2@%??@3§ﬂﬁﬁﬁ%£?%¥§§%éﬁU&”ﬁ gH&m’ 3&%% as a
preferred lOenbodinvention (YK yekimntck eniiknsodids, T8 tathbwlide)l at es to products for
topi cal application or medicinal products. The present invention relates to
a process for the manufacture of a food product conprising a flavanone,

especi al |y hesper kgl b.shdhe nl16R&IPyd stéﬁie idRY it RhteY b&BrOMat frektifint
process step is stabilised which ons |tutes an advantage for the food

product $n terns ¢fig.t by afye Iwhatedtingyt Ald0Wr fands épgi 22 prbpehdat Hsatment has
b f d by the | t f
neati ng a 11 avanoAel UeCyal ar (5 25t apah Bramer ETBreakidonle 2P0 e avi y

140-160C for 1 to 60 20seconds produces stabilised flavanone. The fl avanone

obt ai nabl e by 1herps ac@gwsite ﬁelrﬁ@leps@z”etdl%lbhﬂ@n bPME&PEHAR: inBVatcSibic Hea€d” 1S
nmeant that, conpared to hesperid has not undergone the processes of

the invention, t hecttespefigldn)i aﬁetrrhleatftwctnmoudré@Tdfmeleméﬁg ad)i hfferdedi nent

2o STt B SEPRE RS o Focaal AL Rl ol AR o

the invention, a pigcegs for the nanufacture of a powder, liquid or senl-
liquid food product conprising flavanones conprises the step of heating
said 30 flavanone in water to a tenperature of at |east 138C, preferably
140- 160C for l—toFBQ‘%bcmnds1ﬁmhemfmhmaﬁonmmmni@ﬂmhwspb@énnhéamnnmﬁaoﬁd is
t hen incorporated to t roduct 011/0 2525PCT/EPﬁ ﬁg/%ﬁquG 6
Upon heat treat meff 69%8%881&18}%88 RBFPASI B4 daloughahYd e

2.1 shows hesperi dl%%%’%ﬁbél%hﬁl@law@n@% aHDdRINGDBE nA [ eBhtaldiBAhREBNt . I N
conparison, Figures 2.2, 2.3, 2.4 show that upon heat treatnent the initial

crystal s change sHaged Aerpetdinoaeordingdo ghel inkentiomsasplestbatde®peridin is in
the form of needles which are not 5 aggl onerat ed. Addltlonally, t he

particle size dis rlb n is.reduced c ed to hes di n . whi c not
Cinder gone & heat *Fieat roAbnt v STy ied 13 RS a58s PP Ush 3 hiiarof
enbodi ment, at | egigsinBQPenak dohfhuﬁﬁ%‘ébﬁﬁrﬂe\f@iaﬂh&béﬂl@mtlh@ﬁ agfouResPen velhm
partlcle is below 20 mcrons. 10 T article size distribution is observed

usi ng a#%i croscop rpspecHEy pt an®p) ped skimmpd mple cortadriag heant r ast
20n 958@ cx GMR em)ld OB ped ekimmed npdle heg
d I t t. d by |
and, pol ari sati on) . FRRLHLRLE.aURE GIRYELBIGh e BaRHNEd by | aser

S ers zer

- Fig. 5 shows the particle size distribution of commercial hesperidin in water
(fig. 5.1), of dry milled hesperidin in water (fig. 5.2) and of heat treated
25 hesperidin in water (fig. 5.3).

- Fig. 6.1 shows pictures of samples taken 5 minutes after preparation of
commercial hesperidin in reconstituted milk (sample 1), of dry milled
hesperidin in reconstituted milk (sample 2) and of heat treated hesperidin in

30 reconstituted milk (sample 3).

- Fig. 6.2 shows pictures of samples taken 12 hours after preparation of
commercial hesperidin in reconstituted milk (sample 1), of dry milled
hesperidin in reconstituted milk (sample 2) and of heat treated hesperidin in

35 reconstituted milk (sample 3).

Detailed description of the invention



Anot her nethod of the invention for the manufacture of a powder, a liquid
or sem- 15 liquid food product conprising flavanones conprises the step
of heati ngoaoityiges2d or sem -1iquid food product conpri siPag/EPaéid/obdeasanone
in an anount of 0.05-0.5%to a tenperature of at |east 138C, preferably
140- 160C, nost preferred 140-150C for 1- 60s, preferably 10-30s. 20ln this
process of the invention, hesperidinis added to the liquid or sem-liquid
food product. Hesperidin is preferably added as an aqueous sol ution

conpri si ng Thd iB@%iomdy despribéeinatht Yollowingbywk féreresean hoxeeidpr ef @ pedftryed %
hesperidin. The liquid.qr semliqujd food prqduct . is th ref erab

pr eheat ed [ 6TPOGIMER 96 dmwna%elépwlelv@attﬁeﬁ?V%ﬁthﬂ it Q}b?ﬁ}a%datotg%c
This heat tReAIIRA BELTET ARnbi, a8tctidAr e&bowefelaw B IRRBGONARatdiOIS
preferably about 10 seconds. Again, as a result of the heat treatnent, the
hesperi db n favanooteshighder gacainsdlablgeBpf waicy salublcios phait dlopt tlzwsflashaoows i n
figures 2 a m xture of hea reat.ed hesperi.din and f roduct
gt hen be OPe iR BPE bt ToBRG ol b7 0 ho B SRT BoviBkd ERBALRE o Bur t her
processing gbfRy).may include pH adjustnent, honbgenisation, pasteurisation
preheating, cooling, filling, drying, spray-drying etc. WO

2011/ 012525PCT/ EP2010/ 060606 7 In an enbodi nent of the present invention,
the liquid | i i nt,

t he food prgéﬁ%ﬁgﬁowhg%h%nﬁgﬁﬁ@rl g#§¢§&§%ggg%pre era%b@mggh a? <9Qk&F

st abi | i $0 Ngc@aGedimenSIRIW dvics ithgindg@iunSal i1 18 rahicadof fdpmaahlgmbaﬁ@sor
carrageenan, cellul ose gum guar gum mcrocrystalline cellulose, pectin,
5xant han, efedicprbp@dys®y, it is cellul ose gum and microcrystalline
cellulose. Wthout wishing to be bound by theory, it is thought that a
smal | portion of mlk protein in liquid skimed mlk or reconstituted
skimed m | lThpqme@lnt carensiediroiams ﬁolwprdceasdfmghe maswdaater @f 4 6oodoproslame

hesperi di n. revent any protein 10sed tion and hen hesperi din
sedi nent at | awnp sigg a@lavwnﬁgesag%ﬂfy I&eéaerlf’é thechesnesidon pAge @y CYLYIRE oY i bed
in example @neaﬂ‘iGCéss Gte tp“is LtaBlhed whict Eo%&t@sozﬂ{ Avimehok 18t tHRE8 g 'i)h?ﬂu@t g

stabilised by the treatnent according to the invention. Indeed, sinply
addi ng hespermﬁpﬁmmh@chmhégymmimg@@ﬂQSUHﬁemﬂEGito a heat treatnent to a

m | k- based 15product, even one containing a stabilising agent, |leads to a
product which is unstable to storage due to hesperidin sedinentation. In a

preferred enipdibednfoudl biyke IRt @hs thata breesit dopibriieddl ik @Qp ioff hedtghgfd oW
chart of figure 1, a solution of hesperidin and stabilising ent ( MCO)

in m?ter |3 YRIete IOWRiST told temparatte T atfhest AP pecTerablyhdh- Bﬂh d@ﬁbﬁs@h to a
H
hocossadl SRt FBhal BRANEe MV BRE TISRME SANITCHTIR ARSI

seconds, theart bhesivagdomonogeni sed at a pressure of 180 bars and 40 bars.
The m xture is then cooled giving a final skimred m |k product conprising
hesperidin. The skinmred mlk is stable at roomtenperature for at |east 3

25months wi gho iﬁjab?l'i'slégs'lﬂﬂl%aﬁ’tfth F ﬁl@a@d%w rmla falﬂlaphas% ulluglg?ﬁe e

sem -liquid product accor he 1 nvention nay be any ski nmed
mlk, parti pfdcyssslxofmhredn\mnhlm, the hd:spelrmimllk thef ﬁoudprqdmncmesmugeasﬂyeédimenn

%Ce)\g/g:: ;g V\ﬁﬁﬁtg%e d %{onu?ﬁg\ﬁeestpgrqg (Ijl 11? ?Igeds?erllosfsedr?o of jthueI 1?1$gnt10(1:1%f0I1 e?s sot£1b1f16r eal

upon storage to the product containing it.

According to the invention, a process for the manufacture of a powder, liquid or semi-
liquid food product comprising flavanones comprises the step of heating said
30 flavanone in water to a temperature of at least 138°C, preferably 140-160°C for 1 to 60
seconds. The flavanone which has been heat treated is then incorporated to the food

product.



30 beverage, nutritional oral supplenent, gels or liquid supplenents for
sport etc. The powder according to the invention may be any of m |k powder,
dehydr at esio20up1prdder, shake powder or infant fornul aepCirmP2exanphe. WO
2011/ 012525PCT/ EP2010/ 060606 8 The hesperg di n obt ai nabl e by the heat
treatment processes of the invention has a smaller size distribution
conpared to I i Ldi [): ] i . The
Faw data (nopommea @b R R BIRE L hDEP e ST High | M e
wer e extr achegestiowverysalt whichehaet ageuntidfgoat athoet teantmtat inventhiasisen, Buguren of

5 conmerci ally avail abl e hesperidin particles have a size | ower than 20

mi crons, wm%% 247 4380 Bron hiesta a?i&@laitgﬁrqrwﬁ@cﬁ%laage ABYFei n
particles hayig MOGRLAROCTANE 1R AEERSRP X inl thE folH&IHtdLlISRANCR a3d £t O

| ess than 20 microns (Table 1 shows different % of cunulative distribution
si ze obtai negghwintchatdi f AddigmnaHgathetpagclosme distrdiutionns yed@ed qongresdtof or

inproving the stabilit f flavanones ipn a liquid or sem-Liqui od
rbauet " conprirrign prhachy Ris o e Byl groetlte RE EaBke 3 bt bty

t enper at ur e pgicatr bRBsHIMSERCat RS §0@3RINhd 40mbeAGe digtrithtiod &Onspeands and
b. Incorporating said flavanone to the food product 15O heating said food
product in pm@c%n&b@nw@%mcmsa flavanone to a tenperature of at |east
138C, preferably 138-160C, nost preferred 140-150C for 1-60s is thus al so
part of the present invention. Preferably, the flavanone is a water

i nsol uble fTaypasnde sMerdstpibationdbbysert ¢ ubingwamodnesdopyhasRer Eli A.DM® Food
products obt ai nabl e by the processes of the invention also formpart of the
present i nvEnedePiffeniipebepticreentpotiastednd aelarisatigny yFhpdartaglsedte to
food produc Rl kS A cj di

Conmmrer ci al | gﬁgﬁgp{égﬁsﬂél@%&%g”?{ lg?exaggtgrggo&&n %Hf){%g@aﬁ%ﬁ:ﬂr@gg% line form
wherein the crystals have a size distribution ranging fromO0.1 to 160

m crons and with an average .of 40% of cunul ative djstribution of hesperidin
particl es bAMBHesgathed B iarering PhiE IB%“B%%REP’? fa E‘H’é‘? T SRR EBHpri se

fl avanopes §;gutoddpréducPtofplsing WaviiGlc8 icBriphi8ed ﬂh%‘é?e;ibocﬁﬁhelaﬁﬁé B(Hq%%d gf €
obt ai ned by heating said flavanone at a tenperature of at |east 138C,

preferably 3$88-H@0C fombptodpriefenpreund 40d fBEdnerin bng@soun\of 0.05-0.5% to a

2011/ 012525PCT/ EP201 0606, .9 -.Pr ef er.abl .4 east 80% of . th | ative
i stri bt oo e e o eriie 1 40-d Pl BB w St LSRR &
enbodi nent  gbs, pReerabamtiogn, the food product is in the formof a powder 5
conprising flavanones, especially hesperidin, in an anmount of 0.5-5%
preferably 0.5- 3% nore preferably 0.5-1% The powder can be obtained by a
pr ocess,of ] Nt | I A th Vi 0 to
o ok 120 o il RS Mt oY st RhadSRYo RSB BF Sty TOR
dehydrat ed padachewdpsridis ok fgavgiadded ad of anicoliosatutiae corhprisiag dNMPBEL, | n
the nost preferred embodinments of the 10 invention, the food product is a
m | k powder MS¥e Ricfaably 9. TaAQwhér cxspyBonicHEpieradty  desprrkt i Tds liqurkon ss8H-
product is i:p,.q f. I L Jead 1 -CHHo ¢ L.si ng
fl avanones, hg‘s“tggg’?% {O?hﬁtelg gé%ipg&ﬁ%bﬁlp%ﬁ&éﬁ%{@ﬁw gf hggglga (%)Slgjcqu?éaﬁfr}gﬁ{eaﬁl y
0. 05-0. 3% nopefprubieatahityl 40°05TDislféat Tiketriaagrpfeodhlgtiasts forldbqurt df terédbl y
selecteg from ski med mlklﬂ pgrmll skimred mlk, filled mlk, fruit

j ui ce, SUgarcBfLIMIBRHPIIEREY oW idese - or unsweet ened condensed nil k,

j uices, coffee or cereal beverage, chocol ate beverage, nutritional oral
suppl ement, gels or liquid supplenents for sport etc. 20 The present

i nvent or s hawgein, esiadesuliatl thy heatidmrposrat thadickresider paitinlchaniengoat chlhegs of 80%
of the cunulative di tLi buti@n of ﬁthe §2€1rt(£§l es having a size bel ow 20

m cron, whePéf A"t REHORRHS e YA i'el'e ‘obt ai ned by heating said

fl avanone at a tenperature of at |east 138C, preferably 138-160C, nost
preferred 140-150C for 1-60s, a nmuch nore stabl e product can be obtai ned.

| ndeed, 30 f tThe nfiktaeefdivat desded hsperidia end)fpadrvodich ey deen beoigriger precssed

. . ‘ ) N ‘ :

ol uti one. analife BT ER-A0G RIS JUuRP IR st B8k LRR B s

al tering thedjhstrmgemeiogedindionl gararigfions phogerg! tedingf filling, drydrdyspray-
drying etc.



This is exemplified in figures 4 and 6, which show that in a reconstituted

powder 30 product or in a liquid mlk product having conmmercially avail abl e
hesperi diwoparitiiei2és a dark browni sh col our sedi nent foPos/ERRe10ANGIGTter 5

m nut es of standing, whereas a reconstituted powder product or a liquid

m | k product containing hesperidin according to the invention naintains a

"m I k-1i ke" ouk and i s indicat | - b
2011/ 012525861 £ 8%%6%%38%%8?%@3%8%’8‘?@ ;1)1?1}1@ ‘*pljr%%%f 2 “}e/égo&d Rl S duct s
of the i nventiikerasat.elrnt kies edmyboidimemy ed. fadiuproducigto dvipelodigsicsidaaris added

obt ai ned which are stahle ove a period of tjime and do not alter due to
hesperi din gﬁg?rﬁ@m%&qt%}ﬂs h%swgoagf@f g%awmgnag%s P BF e¥&ECd APBht i on

nmay be for § s€ c@rrzi%%@ﬁlalprcgﬂﬁlﬁ@e é«mP%YiQxe% um@nflfro staﬁmfeo&‘ﬂluﬁ)'éé’%é%ﬁﬁnt a
nutraceutical”, a cosmetic product, a pét foéod product or a nedi canent.
Wil e t he pxmuuntsKaPEﬁpaMnamMhyﬂuhm@gdednd0nbacusedmbwehunans t hey may
al so be applied to animals, in particular conpanion aninmals, pets or

| i vestock. 10 In an enbodi nent, the food products of the invention may be
in the formpfihfAWighg tdNR mﬁmeaysthrebgsqms thbeg@dhani agalltgion! BOthilk
reconstitution in a liquid, the product” remains stable for considerable
amount s of praieingehigaidetkimmedrmoidiuer rcansiteicd skitempé syt patvder iea seiment

under gone th? sofea%?ﬁgglgji ghls%lgﬁtatpovn\ig &8916 1-1%1 G?ICPI%V\qeO éo tt?l%yl ro??%l Ly

reconstituted" sugar tion;

Typi cal 1y, 2&1-1m31(11a®102indtH’b@c@ﬁ&s@@rﬁdlﬁaydlhﬁnmwﬁm SMHll’lan@Qge%592[ﬂ-bdlisedi.i quid to

produce a drink according to the invention. Thus, a process for preparing a
liquid or sem -liquid food product, conprising the step 20 of

reconstituti 0, ' tJ.Qne i QU t

Concent rat | OaiRE FOERSriBed b B MERraT P apd &8 & SUCEARled B e

0. 05-0. 5% pespbradiahé ytabililhl by0thd Upatrnmaengit ef@rdbg yo e Ab-citidfoladed, Simpiys par t

i, the I ventlon, T oot el ks el arila (o Sk T
probiotigs, hRJ@PI efdrihe BRLA e?]g a %Bﬂﬁ@ﬁ@taéentofelé‘ﬁ to a%&&dc@%ﬁch‘ 15‘9ﬁ§5151§m 5

etc. These nay bé I ncor por at at any stage during the processes of

i nventi on. storagAclootahgsgeridin séemicntaton.i on, the food products nmay be used
for the manufacture of a 30 conposition for the inprovenent of bone and
skin health. The present invention thus presents the advantage that the

processes fof a pRgerf@IVhEsdimb® Ffthd MethoR P HiGhSerdio d%?I ieRldan andidiecRarcent r ol
and reduce the hesperidin particle size. Stable and eneous liquid or

Comi |11 Gl cfgmsgiiorioliiona haiced i oifione SaeROTMEPING) 060806 14dcd
ch rect| Yo acgOndtd Sk Fnd RGN QM LLEGANRLI Kt B, AT LIS AONIR0S. O

the i nvention en SCOop

hesperi din ¢0%tafmldnhmngmacbcpémmmdcﬁust&iﬁlﬁﬁewsm nThel ket iivtheh préhkdtedta at ed
bel ow by neans of non-limting exanples. Exanples Exanple 1 10 In this
exanpl e, thd0iGriietedgp lh‘Qa‘E fory b%ﬁ??@ﬁfis ShemBegraieeeihamegeipad 4ty nresswezet i bed.

Variants 180 bars and 40 bars. The mixture is then cooled giving a final skimmed milk product

comprising hesperidin. The skimmed milk is stable at room temperature for at least 3

25  months without any signs of hesperidin precipitation.

The liquid or semi-liquid food product according to the invention may be any of
skimmed milk, partially skimmed milk, filled milk, fruit juice, sugar solution, yogurt,
sweetened or unsweetened condensed milk, juices, coffee or cereal beverage, chocolate
30  beverage, nutritional oral supplement, gels or liquid supplements for sport etc. The
powder according to the invention may be any of milk powder, dehydrated soup

powder, shake powder or infant formulae, for example.



1 2 3 4 description water with 0.5% of commercially avail abl e hesperidin
water with 0.5% of commercially avail abl e hesperidin UHT treated at 140C
| Gs wat erw@iz0h/028% of comerci al |y avail abl e hesperi di RCOEP2@006a1606 at
140C/ 60s water with 0.5% of commrerciallygavail abl e
The hesperidin obtainable by the heat treatment processes of the invention has a
smaller size distribution compared to commercially available hesperidin as illustrated
in fig. 3. The raw data (not given) from which the PSD (particle size distribution)
graphs were extracted show that in average 40% of the cumulative distribution of
5  commercially available hesperidin particles have a size lower than 20 microns, while at
least 80% of the cumulative distribution of hesperidin particles having undergone the
processes of the invention show a size of less than 20 microns (Table 1 shows different

% of cumulative distribution size obtained with different heat treatment conditions)

10 A process for improving the stability of flavanones in a liquid or semi-liquid food
product comprising the steps of:
a. Heating said flavanone in water to a temperature of at least 138°C,
preferably 140-160°C, for 1 to 60 seconds and
b. Incorporating said flavanone to the food product
15 or
heating said food product in the presence of said flavanone to a temperature of at least
138°C, preferably 138-160°C, most preferred 140-150°C for 1-60s is thus also part of
the present invention. Preferably, the flavanone is a water insoluble flavanone. More
preferably, the flavanone is hesperidin.
20
Food products obtainable by the processes of the invention also form part of the

present invention.

The present invention relates, in a further aspect, to food products comprising
25  flavanones, especially hesperidin. Commercially available hesperidin extract normally
has a crystalline form wherein the crystals have a size distribution ranging from 0.1 to
160 microns and with an average of 40% of cumulative distribution of hesperidin

particles below 20 microns.

30  The food products of the invention comprise flavanones in an amount of 0.05-5%,
wherein the flavanone particles are obtained by heating said flavanone at a temperature

of at least 138°C, preferably 138-160°C, most preferred 140-150°C for 1-60s



hesperidin UHT treated at 160C/ |1 Gs preparation 0.5g of hesperidin in 99.5g
wat er 0.5g of hesperidin in 99.5g water UHT treated at 140C |Gs 0.5g of
hesperi diwoi2o1198289 wat er UHT treated at 140C/ 60s 0. 5gPofi/Hresipmsicdé n i n
99.5g water UHT treated at 160C/ | Os visual results brown sedi nent appears
at the bottom of glass after few

Preferably, at least 80% of the cumulative distribution of flavanone particles has a size

below 20 microns.

In an embodiment of the invention, the food product is in the form of a powder
5  comprising flavanones, especially hesperidin, in an amount of 0.5-5%, preferably 0.5-
3%, more preferably 0.5-1%. The powder can be obtained by a process of the
invention followed by drying. Any method of drying known to a skilled person is
suitable. The powder may be any of milk powder, dehydrated soup powder, shake
powder or infant formulae, for example. In the most preferred embodiments of the

10 invention, the food product is a milk powder or milk.

In another embodiment of the invention, the food product is in the form of a liquid or
semi-liquid food product comprising flavanones, especially hesperidin, in an amount
0f 0.05-0.5%, preferably 0.05-0.3%, more preferably 0.05-0.1%. The food product is
15  preferably selected from skimmed milk, partially skimmed milk, filled milk, fruit
juice, sugar solution, yogurt, sweetened or unsweetened condensed milk, juices, coffee
or cereal beverage, chocolate beverage, nutritional oral supplement, gels or liquid

supplements for sport etc.

20  The present inventors have found that by incorporating hesperidin having at least 80%
of the cumulative distribution of the particles having a size below 20 micron, wherein
the flavanone particles are obtained by heating said flavanone at a temperature of at
least 138°C, preferably 138-160°C, most preferred 140-150°C for 1-60s, a much more
stable product can be obtained. Indeed, if the flavanone does not undergo the processes

25  of the invention and thus the size and morphology changes, it is not stable in solutions
and sedimentation occurs rapidly, forming brown sediments, thus altering the

homogeneity and organoleptic properties of the product.

This is exemplified in figures 4 and 6, which show that in a reconstituted powder
30  product or in a liquid milk product having commercially available hesperidin particles
a dark brownish colour sediment forms already after 5 minutes of standing, whereas a
reconstituted powder product or a liquid milk product containing hesperidin according

to the invention maintains a “milk-like” colour and is indicative of good stability.



m nutes (2-3 minutes) opaque suspensi on opague Suspensi on opaque suspensi on
%f cunul ative distribution of hesperidin particle below 20 m crons Average
40% 86% 990020006125pabl e 1. WD 2011/ 012525PCT/ EP2010/ 060®@06/EP2018i060603. 1,

3.2, 3.3 and 3.4 shows the particle sizejgistribution of hesperidin
prepared according to preparation variants 1, 2, 3, and 4 respectively. The

raw data fr ' | ; | ' kRt S 1 l.g. 3.1

to 5.4 5 haus eanI iR apLYEL Br cifofhat bt B gk (IhREY shPrel °: e
cunul ati ve dhsg, liqbidtproduced capaietabedigedswizieh bel stabl 26vamagreains of 8mé@d (awet age)
whereas for eadéptrﬁat ed hesperidi.n according to the invention (140C, 10s)
the cunul at # 49 hespEEdigedmepitioncl e size bel ow 20 microns is 86% For

variant 3 (140C, 60s) and variant 4 (160C, 10s), the cumrul ative

di stribution of particle size below 20 microns increases to 10 99% Thus,
it can bk sdbaptdibict adverdieato the patserninvérsnamay hé Farenempbme {dod mpedidt.cd e

s ze o nespetdl o 800 ST L0 SOnNer TRy o0 Sl letReLLALn part o 8o
l'iquid UHT siddmeeer fihedia@itin®i Whilg the AP6dRe&REE ipdinthril§ ibedanioest BRIy
humans, they may also be applied to animals, in particular companion animals, pets or
livestock.
10
In an embodiment, the food products of the invention may be in the form of powders.
The powders present the advantage that upon reconstitution in a liquid, the product
remains stable for considerable amounts of time compared to products wherein the
hesperidin has not undergone the processes of the invention. These powders may be
15  ecasily reconstituted in a liquid such as water, juice, sugar solution, etc. Typically, 20-
30 g of the powder may be mixed with 200-250mL of liquid to produce a drink

according to the invention.

Thus, a process for preparing a liquid or semi-liquid food product, comprising the step

20  of reconstituting the powders of the invention in a liquid such that the concentration of
flavanone in the liquid or semi-liquid product is between 0.05-0.5%, preferably 0.05-
0.3%, more preferably 0.05-0.1% also forms part of the invention.

The food products may be water and/or fat-based. They may comprise further
25 ingredients such as fat, vitamins, minerals, probiotics, prebiotics, aromas, colorants,
other functional ingredients etc. These may be incorporated at any stage during the

processes of the invention.

According to the invention, the food products may be used for the manufacture of a

30  composition for the improvement of bone and skin health.

The present invention thus presents the advantage that the processes for the
manufacture of food products are simple and help control and reduce the hesperidin

particle size. Stable and homogeneous liquid or semi-liquid products obtainable



Exanpl e of a formulation to produce a UHT skimed m |k containing 0.1%

hesperidin Ingredients Batch | oad MSK 9.3 Water 77.4 Total MSK sol ution
86. 70 GNVO/2M30128252 Hesperidin 0.1 Water 13.2 Total he®p@mPAomn/omeré 13. 3
Total 100.00 MsK: skimred mlk solids 2Gj Carboxy Methyl Cell ul ose/

M crocrystalline Cellul ose Table 2. W) 2011/ 012525PCT/ EP2010/ 060606 13

directly according to the invention or reconstituted from the powders of the invention

ensue which provides a greater scope of application for hesperidin containing food

products.

5  The present invention is illustrated below by means of non-limiting examples.
Examples
Example 1
10
In this example, the impact of heat treatment on hesperidin stability is described.
Variants 1 2 3 4
description water with water with water with water with
0.5% of 0.5% of 0.5% of 0.5% of
commercially | commercially | commercially | commercially
available available available available
hesperidin hesperidin hesperidin hesperidin
UHT treated at | UHT treated at | UHT treated at
140°C/ 10s 140°C/ 60s 160°C/ 10s
preparation 0.5g of 0.5g of 0.5g of 0.5g of
hesperidin in hesperidin in hesperidin in hesperidin in
99.5g water 99.5g water 99.5g water 99.5g water
UHT treated at | UHT treated at | UHT treated at
140°C/ 10s 140°C/ 60s 160°C/ 10s
visual results brown
sediment
appears at the opaque opaque opaque
bottom of glass suspension suspension suspension
after few
minutes (2-3
minutes)
% o f
cumulative Average 86% 99% 99%
distribution of 40%
hesperidin
particle below
20 microns
Table 1.
Fig. 2.1, 2.2, 2.3 and 2.4 show the microscopic images of hesperidin according to
15  preparation variants 1, 2, 3 and 4 respectively.



A process according to the invention to produce a |iquid UHT skimred m |k
containing 0.1% hesperidin is described below. 5 The skimred mlk is

di ssol vedwproa@@2at er for 20 mn in a tank using a hi girCThPar10060686 . | n
parallel, the hesperidin solution is prepared by adding comrercially

avai |l abl e hesperidin powder and the stabilising agent (CMJ MCC) into water
(200 tore a; dr : %. - Xk i

usi ng a hi gﬁ% ﬁé%%'%i%%h(?grﬁ%gm ﬁ[h& ?ﬁ@lcﬁgessl%ee?ﬁgﬁg t%?lli)t}ﬁik{s&?ﬁie(ﬁn?%%?%gr at ed
into the m hé&oadidg tauprepantidiOvariassd, o3, aaddtragrechvaty.n. The m |k is then
standardi sed to pH between 6.4 to 6.9 and to dry nmatter between 9% DM to
109%9M The mx is preheated to 70C using plate heat exchanger, and further
UHT treat ed gt §{@RRET BbMWWhieh tﬂéﬁ)&tifsl%rsiﬁdistﬂwtiﬂh?@m ?rarpmﬂf 5364 3ty ough
an aseptic honogeniser with a pressure of 180bar 1st stage and 40 bars 2nd
st age. Aft ehahobogerksaricahshavhehat forivsirzaol ledawoh@@Crighin bthet cuelatgvd i |1 ed
intetra 15pa ... The.stabj it ft roduct i asured .every nt h
unti T 12 R RSP ogemrAg e blewagy mgcRSH A FEETHRS Bt T P
l'iquid. Theybgtd ampelidinnecoiely onthé iRRneAsE4ved, FRY tHQURANAN tdstAButisd St ng
scale (from0: no sedinment to 5: heavy 20sedinent). Another nethod used to
control theo§paibicld sige belonespar¢gng iy $oohBopyathnt 8 (14016 ¢suend mariantdui d
part into a pt-aj her sug.e i he t .0f. er4di n.int. iquid
emovi ng- ¢ o et | B POt ERG iirpE e e BEBF A BBkl e
on the 26 bodymhod, it i earkn @ tHdieat Beatarhchdsaintid fludce@ndho gartielcddire
nmeasurenents, after 12 nonths, no sedi nentation of hesperidin was observed
in the milkophsanetiditepd dimiha eopfemaiiahef s esidipprartacleso TR efosganyl e
conpares th dpesperidin in liquid mlk containing stabilising
agents (Car %@%%ﬂtl%%?é a%élldPﬁ'l ose/ Mcrocrystalline Cellulose) with and

w t hout heat treatnent according to the invention. The node of preparation
of sanpl es é to 4 is described in the table below. WO

2011/ 012525 10/ 060606 14 Variants 1 2 3 4 description |iquid skimed
mlk wih stabilising agent (CMJ MCC) 0.2% UHT treated + 0. 1% hesperidin
liquid skimred mlk with stabilising agent (CMJ MCC) 0. 2% + hesperidin
(0.1% heat Atfogatulgton of a liquid UHT skimmed milk containing 0.1% hesperidin is presented

below:

Example of a formulation to produce
a UHT skimmed milk containing 0.1%
hesperidin

Ingredients Batch load

MSK 9.3

Water 77.4

Total MSK solution 86.70

CMC/MCC* 0.2

Hesperidin 0.1

Water 13.2

Total hesperidin mix 13.3

Total 100.00

MSK: skimmed milk solids

20  * Carboxy Methyl Cellulose/ Microcrystalline Cellulose
Table 2.



liquid skimmed m Ik with stabilising agent (CMJ MCC) 0.2% UHT treated +
0.5% hesperidin liquid skimed mlkw th stabilising agent (CMJ MCC) 0.2% +
hesperi diwo(20113x@528eat treat ed preparation pour 20@cil/Epacik/oefeos he
liquid skimed mlk UHT treated and add G31% of hesperidin. Mx and foll ow
stability pour 200mL pack of liquid skimred mlk UHT treated al ready
containing 0. 1%esperidin and follow stability pour 200nlL pack of the
liquid skimed mlk UHT treated and add 0.5% of hesperidin. Mx and foll ow
stability poupro2@esicaadkngio thaginvdnsionnogdoduéka Uit MedTedk i aniehohylk
containing 0.5% hesperidin and. follow stability Resul ts Brown sedi nent
appears at ngalﬁg)tgtcgf%@pswaggls descrl%ed %elow:

5  The skimmed milk is dissolved in 50°C water for 20 min in a tank using a high shear
mixer. In parallel, the hesperidin solution is prepared by adding commercially
available hesperidin powder and the stabilising agent (CMC/MCC) into water (20°C)
to reach a dry matter composition of 1 to 3%. The mix is stirred using a high shear
mixer for 15min. The hesperidin mix is then incorporated into the milk and further

10 mixed for another 5 min. The milk is then standardised to pH between 6.4 to 6.9 and to
dry matter between 9% DM to 10%DM. The mix is preheated to 70°C using plate heat
exchanger, and further UHT treated at temperature of 140°C for 5s. The mixed is then
passed through an aseptic homogeniser with a pressure of 180bar 1st stage and 40 bars
2nd stage. After homogenisation, the mix is cooled to 20°C prior to being filled in tetra

15  packs.

The stability of the product is measured every month until 12 months by opening the
packaging from the top and pouring the liquid. The bottom of the pack in then
observed and compared to an existing scale (from 0: no sediment to 5: heavy

20  sediment).

Another method used to control the stability of hesperidin in the product is to pour the
liquid part into a container and measure the amount of hesperidin into the liquid
knowing the quantity of liquid. The amount of hesperidin which sedimented on the
25  bottom of the pack can then be calculated. According to our measurements, after 12
months, no sedimentation of hesperidin was observed in the milk product according to

the invention.

Example 3
30

This example compares the stability of hesperidin in liquid milk containing stabilising
agents (Carboxy Methyl Cellulose/ Microcrystalline Cellulose) with and without heat
treatment according to the invention. The mode of preparation of samples 1 to 4 is

described in the table below.



after few mnutes and is clearly visible after 3-5 mn.

vi si bl e even after

even after

12h

Tabl e 3

No sedi nent
12h Brown sedi nent appears at the bottom of glass after
few m nutwe 2andi1e®5cl early visible after 3-5 mn.

S

No se@CHEPROI0AD606NGI bl e
Fig. 4. %44and 4.2 show t he vi sual

results

of variants 1, 2, 3, 4 after 5 mnutes and after 512 hours respectively.
An exanple of a formulation of a skimred m |k powder
1% hesperidin 10according to the invention is presented bel ow

Exanpl e 4
cont ai ni ng
| ngredi ents

10

Variants 1 2 3 4
liquid skimmed | liquid skimmed D liquid skimmed
milk with milk with hauid sammed i with
stabilising agent | stabilising agent ntnb'lwl' ‘ stabilising agent

description | (CMC/MCC) | (CMC/MCC) SCaMlcliﬁ%%gen (CMC/MCC)
0.2% UHT 0.2% + hesperidin E) 29 UHT tlzeate d 0.2% + hesperidin
treated + 0.1% (0.1%) heat +' 0.5% hesperidin (0.5%) heat
hesperidin treated ) treated
pour 200ml pack | pour 200ml pack | pour 200ml pack
ofthe liquid | of liquid skimmed | of the liquid pout i?ggﬁlﬁlﬁlz ;
skimmed milk milk UHT treated | skimmed milk rnilquHT treated

. UHT treated and | already UHT treated and Iread

preparalion | .44 0.1%of | containing add 0.5% of RREA
hesperidin. Mix | 0.1%hesperidin hesperidin. Mix 1012151 21;11211111% aﬁ d °
and follow and follow and follow follI;w stabilit
stability stability stability Y

Brown sediment
appears at the
bottom of glass

No sediment is

Brown sediment
appears at the
bottom of glass

No sediment is

Results after few visible even after | after few minutes | visible even after
minutes and is 12h and is clearly 12h
clearly visible visible after 3-5
after 3-5 min. min.
Table 3

Fig. 4.1 and 4.2 show the visual results of variants 1, 2, 3, 4 after 5 minutes and after

12 hours respectively.

Example 4

An example of a formulation of a skimmed milk powder containing 1% hesperidin

according to the invention is presented below:

Ingredients Batch load (Kg)
Hesperidin powder 1
MSK 96
water 862
Total solution before UHT treatment 960
Total after spray drying 100

Table 4




Batch | oad (Kg) Hesperidin powder 1 MSK 96 water 862 Total solution before
UHT treatnent 960 Total after spray drying 100 Table 4 WO

2011/ 012526RaT/EP2810/ 060606 15 After the heat treat menPCTAEPg10D4B® f or
10s) and the honopgeni sation step, the m xs5is evaporated to 40%S using an
evaporator and further spray dried to obtain a powder of about 96% TS. Upon
reconstitution in water, the solution showed inproved stability conpared to
a reconstituted m |k powder conprising hesperidin which has not been

heat - t r eat ed.fteExtaniplaetrbatmbht &. gxlaﬁfx]j docctispane thethvencicabsadion ytepfthbespéy i di n
in reconstituted mlké ?rlant 1) nlparedtothe stapility of dry | 1 ed
hesperidi n FYAROEEHE 4% édlsmgme e(%? Aieng yurthig SEE?ﬁfﬁgPeé&OtOBtaﬂ%é%W Bility
of heat tregtgdpognerddin in reconstituted mlk (variant 4). Variants 1 2
4 description MoK powder + 1% standard hesperidin reconstituted in water

5
Upon reconstitution in water, the solution showed improved stability compared to a
reconstituted milk powder comprising hesperidin which has not been heat-treated.
Example 5
10

This example compares the stability of hesperidin in reconstituted milk (variant 1)
compared to the stability of dry milled hesperidin in reconstituted milk (variant 2) and

compared to the stability of heat treated hesperidin in reconstituted milk (variant 4).

Variants 1 2 4

heat treated

MSK powder + 1% | MSK powder + 1% hesperidin and water
description standard hesperidin | hesperidin dry milled |solution at 0.1%
reconstituted in water |reconstituted in water | hesperidin used to
reconstitute MSK.

% of
cumulative -
distribution | >ndard hesperidin e hesperidin | Fioat treated
. average 40% 0 hesperidin
<20 microns 99% 6%
(V]

of hesperidin
in water

. . 200ml water
Mix 20g MSK with Mix 20g MSK with containing 0.1% heat
0.2g hesperidin h e g h Sy
‘ standard and add O.2g esperidin dried | treated hesperidin
preparation 200ml of 40 dee C mill and add 200ml of |heated to 40deg C

N °& 40 deg C water. Mix | and mix in 20g MSK.
and follow stability Mix and follow

stability

water. Mix and
follow stability

Brown sediment
appears at the bottom
Results of glass after few
minutes and is clearly

visible after 5 min.

light brown sediment is No sediment is
visible after 5 minutes | visible even after 12h

15 Table 5



MBK powder + 1% hesperidin dry mlled reconstituted in water heat treated
hesperidin and water solution at 0.1% hesperidin used to reconstitute MK
% of St ams@nrdiasizéri di n average 40% Dry-m | | ed hesperi ¢#Ch/EP0Ide®o t r eat ed
hesperidin 86% cunul ati ve di stributiong <20 m crons of hesperidin
Figures 5.1, 5.2 and 5.3 show the particle size distribution of variants 1, 2 and 4

respectively. A comparable reduction of particle size can be observed in the dry milled

hesperidin and the heat treated hesperidin according to the invention.

5  Figure 6.1 and 6.2 show the impact of the different hesperidin forms on the stability of

the reconstituted milk after 5 minutes and 12 hours respectively.

The dry-milling of hesperidin (with 99% of cumulative distribution below 20 microns)
leads to a reduction of the sedimentation and gives a lighter sediment colour but does
10 not prevent sedimentation as for heat treated hesperidin at 0.1% hesperidin
concentration in final product. This shows that despite the smaller particle size
distribution results of the dry milled hesperidin vs. the heat treated hesperidin, the
stability of hesperidin in liquid milk or reconstituted powder milk is still better with
heat treated hesperidin than dry milled hesperidin (with 99% of cumulative distribution

15  below 20 microns).



I n wat er preparation Mx 20g MSK with 0.2g hesperidin standard and add
200mL. of 40 deg C water. Mx and follow stability Mx 20g MSK with 0.2g
hesperi diwoaniled2szs| | and add 200nil of 40 deg C water. RCI/ERaeofaichew
stability 200mL wat er containing 0.1% heaty treated hesperidin heated to

40deg C and mx in 20g MSK. Mx and follow stability Resul t s Brown
sedi ment appgars at the bottomof glass after few mnutes and is clearly
visible after mn. light brown sedinment is visible after 5 m nutes No

sedinent is visible even after 12h
1. Process for the manufacture of a powder, liquid or semi-liquid food product
comprising flavanones, comprising the steps of:
5 a. Heating said flavanone in water to a temperature of at least 138°C,
preferably 140-160°C, for 1 to 60 seconds and

b. Incorporating said flavanone to the food product.

2. Process for the manufacture of a powder, liquid or semi-liquid food product
10 comprising flavanones, comprising the step of heating a liquid or semi-liquid
food product comprising said flavanone in an amount of 0.05-5% to a
temperature of at least 138°C, preferably 138-160°C, most preferred 140-
150°C for 1-60s.

15 3. Process according to any of the preceding claims, comprising further
processing steps selected from any of pH adjustment, homogenisation,

pasteurisation, preheating, cooling, filling, drying, spray-drying.

4. Process according to any of the preceding claims, wherein the food product is

20 any of a powder such as milk powder, dehydrated soup powder, shake powder,
infant formulae or a liquid or semi-liquid food product such as skimmed milk,

partially skimmed milk, full milk, filled milk, fruit juice, sugar solution,

yogurt, sweetened or unsweetened condensed milk, juices, coffee or cereal

beverage, chocolate beverage, nutritional oral supplement, soup, shake, gels or

25 liquid supplements for sport.

5. Food product obtainable by a process according to any of the preceding

claims.

30 6. Process for improving the stability of flavanones in a liquid or semi-liquid
food product comprising the steps of:
a. Heating said flavanone in water to a temperature of at least 138°C,
preferably 140-160°C, for 1 to 60 seconds and
b. Incorporating said flavanone to the food product
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WO 2011/ 012525PCT/ EP2010/ 060606 16 Figures 5.1, 5.2 and 5.3 show the
particle size distribution of variants 1, 2 and 4 respectively. A

conpar ablwonredunei2en of particle size can be observed i RCThP2a0p606D¢ | ed
hesperidin and the heat treated hesperidijg according to the invention.
S5Figure 6.1 and 6.2 show the inpact of the different hesperidin forns on
the stability of : I ) I

respectively. Theh%ﬁi}{gﬁsl%ﬁ]ﬁ)rﬁgtpgé(ﬁﬁtesmpégr%ipg%strelﬁ%ewéﬁ{?]dégg%e%foﬂggorﬁ%?eat é\lllgétﬁlre

di stribution bel ouof 2Qcayt ¢3850AS prodfeably 188-1607@duedt parferadd t49el Hediforoas.i on
and gives a lighter sedinent col our but does 10 not prevent sedi nentation
as for heat treated hesperidin at 0.1% hesperidin concentratign in final
product. This Shdigceshaecadstoenyrel Wadirecedingaglaims) avheroin thy Hayanene ion
results of the dﬁ%q&!kﬁ?d hesperidin vs. the heat treated hesperidin, the
stability of hesper din i n liquid mlk or reconstituted powder mlk is
still better with heat treated hesperidin than dry mlled hesperidin (with
99% of cunul atjve_ distribution 15bel ow 20 nm crons
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powder, liquid orgsapbnd paatbids RNk ERPREUF RIndda¥ aANARESature of
conprising the steps of: 5a. Heating sai'd flavanone in water to a

t enper at ure of atatlleast381G8@efopatey &3&HOY CL 4@ sl PR retldrt041 508C 66 IséGonds and
b. Incoi orating said flavanone to the food product. 2. Process for the
manuf acture of a powder, liquid or sem -liquid food product 10 conprising

fl avanones, conprigyidi@olit® asésBin@fto @Ak §10wRich iifliH theQfoveRAfor, b fdrabeod
product conprising said flavanone in an anount of 0.05-5%to a tenperature
of at |east 138C scpctddelireminyill pewiendehydrgtedpoap aomaigr.ishake pegder, drfant 60s.
153, Process accqpd,ng. Lo a8 dNSRLLSERALNGLELAL B, s LOMREL S ng L her
processi ng steps se ected f T on any ‘of pH'a jusf)rren§, honbgeni sat 1'on,
pasteurisation, phekeatterngly@eabing, filling, drying, spray-drying. 4.
Process according to any of the preceding clains, wherein the food product
is 20 &y of a powder such as m |k powder, dehydrated soup powder, shake
powder, i nfantl0 draedipaedust agcordiggitelclem Sewhichiig il defigonl gremidiquslulonmas
skimred m |k, partial [ i1k k. . fille i K. fruwit.juice,
sugar sof ut i ont yoelrtol SRTTE el bR plilty el itk ks

cof fee or cereal fhigsEmike frithiel, atgabwielageogntt sivbetenad opuatwsstpddenent ,
soup, shake, gels or 25ljquid. supplenents for sgort. 5. Food product
obt ai nabl e by a gioddessedpitlls dviggst @TEfyoecrenkbyrasetiishgeelass hgverage,

20 nutritional oral supplement, soup, shake, gels or liquid supplements for sport,
and wherein the amount of flavanones is 0.05-0.5%, preferably 0.05-0.3%,
more preferably 0.05-0.1%.

11. Food product according to any of claims 8§ to 10, wherein the food product is a
25 food supplement, a nutraceutical, a cosmetic product, a pet food product or a

medicament.

12. Use of a food product according to any of claims 8 to 11, for the manufacture
of a composition for the improvement of bone and skin health.

30
13. Process for preparing a liquid or semi-liquid food product, comprising the step

of reconstituting the food product of claim 9 in a liquid such that the
concentration of flavanone in the liquid or semi-liquid product is between
0.05-0.5%, preferably 0.05-0.3%, more preferably 0.05-0.1%.
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306. Process for inproving the stability of flavanones in a liquid or

sem -liquid food product conprising the steps of: a. Heating said flavanone
in wat er woaitveapyér ature of at |east 138C, preferably PCOAEPBQTO6H06 1 to
60 seconds and b. Incorporating said fl aygnone to the food product WO
2011/ 012525PCT/ EP2010/ 060606 18 heating said food product in the presence

of said flavangn . oF f -160C,
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t he precedi ng cl dilavanomhareator tohetchipavanane dt dedshe3€r, pebferably. 146eld @r oduct
conprising flavanones in an amount of 0.05-5% wherein the flavanone
particles are obt8f§§dGE§”HE ing said flavanone at a tenperature of at

| east 138C, preferably 138-160C, nost preferred 140-150C for 1-60s 10 9.
Food product according to claim8, which is in the powder form preferably
sel ect edS f r om 1. | Hapowdeobtaviebly dy dbeproserapf powddd, shake powder, infant
formul ae, and wherein the anmount of flavanones is 0.5-5% preferably
0.5-3% nore preferably 0.5-1% 15 10. Food product according to claimS8,
which is in the liquid or sem-liquid form preferably selected from
skimed mlk, partially skimmed mlk, full mlk, filled mlk, fruit juice,
sugar solution, yogurt, sweetened or unsweetened condensed ml Kk, juices,
cof fee or cereal beverage, chocol ate beverage, 20 nutritional oral

suppl ement, soup, shake, gels or liquid supplenents for sport, and wherein
t he amount of flavanones is 0.05-0.5% preferably 0.05-0.3% nore
preferably 0.05-0.1% 11. Food product according to any of clains 8 to
10, wherein the food product is a 25food suppl enent, a nutraceutical, a
cosnetic product, a pet food product or a nmedicanent. 12. Use of a food
product according to any of clainms 8 to 11, for the manufacture of a
conposition for the inprovenent of bone and skin health. 30 13. Process for
preparing a liquid or sem-liquid food product, conprising the step of
reconstituting the food product of claim9 in a liquid such that the
concentration of flavanone in the liquid or sem -liquid product is between
0.05-0.5% preferably 0.05-0.3% nore preferably 0.05-0.1% WO

2011/ 012525PCT/ EP2010/ 060606 19 14. Process for producing stabilised

fl avanones conprising the step of heating said flavanone in water to a
tenperature of at |east 138C, preferably 140-160C, for 1 to 60 seconds.
515. Fl avanone obt ai nabl e by the process of claim14.



