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FOOD PRODUCT COVPRI SI NG AN EXTRACT FROM Pl NE NEEDLES
This invention relates to a food product, in

w@arosiosubar a foodstuff conprising a fat conti PODGB2004/004575

ermul sion. Fat continuous enul sions are contained in a
nunber of foodstuffs, including margarines and | ow fat
spreads. Low fat spreads are disclosed in US 4917915,
for exanple. The fat phase is responsible for at |east
partF n?*??@“%'fr 5?”"%5%3&%17 EETRHCT M PGB ERS. Certain
| ow fat spreads are nmarketed for their health
properties, including the ability to reduce
chol esterol. WD 98/ 28990 di scl oses a net hod of
,?[e a[in? food sea oni§§§h f ood in rﬁgieq%s and food
Thib feRUoRs THRISSIP ntOOS tREPHITE T8 PaYH a8 e RGPV SGRPHERE i foh
confifh®@dmhiewgl s of one or nore of magnesium cal ci um and
pot assium Ingestion of the food is said to lead to a
decrease in both chol esterol |evel and bl ood pressure.
Fat J0GfiGud & MBRASOR BECUof8hed 00, PLAGUE! 5 GOTRAIRT Al iy,
fat 'CONnti AUOUS emul sion that have I mproved pr oper e
marigidhes cind dovo it tspreads. Kieowa fpeprade ereadisclaredlin prSops7p1 & Sor

There_is_also a need for_.foo roduc of this type
cxaPif Hhiy T Brey WERPER et %S e DiFb POvSE Mok et
fooERE Edr@f [oWiIfRRpREEIAS Snafltied B Hetaiamh PlopBtiad iRnRfing

t he Pinaceae famly, including the genus Pinus.

the ahilitydp redugpdwlesierobi ne needl es are available in
abundant supply and have been used for various
pur poses. Pine needl e extracts have been descri bed as
WChell/28990 siedclokesianmathet of prepdvmg do @y sessoningt Pfod 8 1ipfediditPand

nd JP.07059538. Ri.ce cakes contaipin in eedl e
toofRimpa e Sl Sl P L RS s B s e TR o e S mots
of thieauh! 3atilArmal pdiasah. f 8 RNNGr Meedbess Lsd de%GaiBe

in W94/ 15483. Hi gh bl ood pressure (or hypertension) is
decieasin bod dbelesirsllevah epdiblppd Arepirg medi cal pr obl ens.
Hi gh bl ood pressure directly increases the risk of
coronary heart disease
There remains a need for food products comprising a fat continuous emulsion that

have improved properties, including butter-like appearance and oral properties. There
is also a need for food products of this type that have other health benefits and/or

improved health properties.

Pine needles are the leaves of plants of the Pinaceae family, including the genus
Pinus. Certain types of pine needles are available in abundant supply and have been
used for various purposes. Pine needle extracts have been described as being useful
in specific beverages in JP 08107778 A and JP 07059538. Rice cakes containing pine
needle extracts are described in JP 01218562 A.

A process for the extraction of taxol from pine needles is described in WO 94/15483.



10

15

20

25

30

and stroke. Hi gh bl ood pressure nost predom nantly
occurs in people over 35 years old but environnental

war@sgenet i c factors and sone nedi cal conditi OPCT/GBR@A/004575

as di abetes nellitus, gout or kidney disease can |ead

to an increased risk of high blood pressure in people

of all ages. US 6,329,000 discloses the use of certain

pi ne needl e extracts for treating various di seases

i ncludi ng nyocarditis, angina, arrhythm a, diabetes,

senil e denentia, sudden deaf ness and hypertension. The
ngﬂlbltﬁ)d neaire (@Mtyfpaﬂérsloa]f & labtaitndd asyocatedelidt inamy ynedical

npl e xtra tion u %%mater and a hol as sol vents.

problemb, Gog Boa BRSOy HRTEASES Heriobh PrpAS oy Jerese

andI étr@kéj sy g{l B! }ﬂé‘:ﬁuﬂé RLE hREBm S hiNg odBREsiaRb dp le Givet B/ b ears
her and net hyl ene chl ori de. The conpounds i sol at ed

old ahue eavitannichiak and|greatie diegtiors. andsseme arpdgal cerditienspsuchyas
dlat?e e\éerrrle?l%?ls ggﬁorﬁ%gﬂgymlﬁgseﬂ&%%ﬁm% iRQEddeAgisk IBF heb&s

essure I'n a pressure vesse
preisQ@eﬁ p&pladitall agesmi xt ure of other natural products.
Pi ne needl es and their extracts nmay contain
i socupressic acids. |socupressic acids have been

Us %e@@rO'O@Qﬁ’sc%esC@H SO 9f LaXdif ipiné fHeol| &xifacts folbgedtingatakibes

J"‘}

has been found that in US 6, 329, 000, US 5,607,971
dlsGaBﬂS i dnBoPo@siits, angnb bt diabsishtsenile darpuiisr widen

dea%ge%sﬁan@e eﬂghs dh, t?ﬁe ﬁ%r@e‘é&ﬁ ex ??*afleﬁgbtﬁégdt ?a&?@lét

I pr-ovi ng taste of a plne ext
sim@le%ﬁéao&ﬁﬁuﬁmg watesartdmka)hhhasrsotvsmat ment conposition
cont ai ni ng, anongst ot her conponents, pine juices. US
187,802 describes a disinfecting conposition

Us &9667697m D&IdBPHR SHPBfiorABE veXakae! ﬁ%l@§ R @ime esingsrosa
Junlper berries. The inventors believe that the

usnpg m@lﬁb@rtOé, digthy! etlesntend mesiutencahiqride. s remponnds isolated are
[ eS8 L aci d. CN- A-11021 descri bes the preparation
e“%ﬁggg@mﬁﬁﬁé needl e j ui ce.

US 5,690,984 describes a beverage made from pine needles by boiling the needles in
water at high pressure in a pressure vessel together with a mixture of other natural

products.

Pine needles and their extracts may contain isocupressic acids. Isocupressic acids
have been described as causing toxicity problems in beef cattle. It has been found

that in US 6,329,000, US 5,607,971 and US 5,690,984, a substantial amount of

isocupressic acid remains in the extracts.

US 5,466,453 teaches a method for improving the taste of a pine exftract. US
6,254,858 relates to a hair treatment composition containing, amongst other
components, pine juices. US 187,802 describes a disinfecting composition containing
maple sugar and extracts of pine needles and juniper berries. The inventors believe

that the products will contain substantial amounts of isocupressic acid.
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Pi ne needl e extracts have now been found to be useful
for incorporation into food products conprising a fat

we@ eousiosuiezis enul si on. According to the inventiPOT/GBR@AO04575

is provided a food product conprising a fat conti nuous

enul si on, wherein the enul sion conprises a materi a

conprising one or nore organi c conpounds, said

mat eri al bei ng obtai nable as an extract from pine

needl es. The extract is pPeferably an aqueous extract.

When the extract is an aqueous extract, the food

product conprises an aqueous phase and the material is

refera resent in the_.aqueous ase. The materi al

CN—S%'E% lég‘il-‘%ﬂg’aﬁlﬁﬁ%@”é’tonloé PIBE B dNERt s A and B,

wherein A is a conpound that is obtainable froma

m xture of A and B, such as pine needles, by elution

Pin¢ perdlacyracisdave sPunPeudPiY 200 ritedfalierrraitian et food
pro gsc%rﬂp‘?isi?lﬁﬁ?ﬂ}%‘a i ol ?&ﬁhl@i@ﬁl e fromthe same silica

col'um™usi Ag nmet hanol /water m xtures (5-40 % by
volune) in a series of subsequent elutions. Ais
referably .selected fromth ro consi sti ng_of
AcliditEes ahd MBS TetoRopontef ot BAcPRRLS, kiiferblng & fr
conQhERR etudsdnd SvhaRch theeinful SHTPIENBSs a Brdi&iddcem@rigiBl Yone or
sel ected fromthe group consisting of amno acids,

moysepreie sompeundai #id npiesiat being obialiablnas @8, exfpgh BAW) pine
neeglle?cosides, bi f| avones, proant hocyani di ns,
pol'yprenol s, Iignans and m nerals. The material may
conpri se one or nore conpounds A and one or nore

conpounds .B.. .Preferably, th terial conmprises A (or
The SR AP EGHIUAGANAET BTEY o ERAN® ShE A O BRTRY Pacs
the @fo%g%’d&:t ¢dpRie bowdfphhdeQiiti Shet 10at6i@alWe pi¥fer il bessadl iy
to 50 wt% nost preferably 15 to 40 w% and the

the pgiteens llas¢onpri ses B (or total B conpounds where nore
than one B conpound is present) in an anount of from1
to 15 wt % preferably 2 to 2wt %

The material preferably comprises at least 2 components A and B, wherein A is a

compound that is obtainable from a mixture of A and B, such as pine needles, by
elution from a silica column using 100 % methanol as eluent and B is a compound
obtainable from the same silica column using methanol/water mixtures (5-40 % by
volume) in a series of subsequent elutions. A is preferably selected from the group
consisting of phytosterol, polyphenols, bioflavonoids, tannins, organic acids and their
complexes. B is preferably selected from the group consisting of amino acids,
peptides, proteins, quercetin, terpenoids, flavonol glycosides, biflavones,
proanthocyanidins, polyprenols, lignans and minerals. The material may comprise
one or more compounds A and one or more compounds B. Preferably, the material
comprises A (or total A compounds where more than one A compound is present) in
an amount of from 5 to 60 wt %, preferably 10 to 50 wt%, most preferably 15 to 40
wt%, and the material comprises B (or total B compounds where more than one B
compound is present) in an amount of from 1 to 15 wt %, preferably 2 to 12wt %,

most preferably 3 to 10 wt%, based on the weight of the material.
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nost preferably 3 to 10 wt% based on the wei ght of
the material.Therefore, in one enbodi nent, the

woraios/sab3 conpri ses at | east one conpound sel eRCEABRI031004575

the group consisting of phytosterol, polyphenols,
bi of | avonoi ds, tannins, organic acids and their
conpl exes and at | east one conpound sel ected fromthe
group consisting of am no acids, peptides, proteins,
quercetin, terpenoids, fi4vonol glycosides,
bi f | avones, proant hocyani di ns, polyprenols, |ignans
and mnerals. The material preferably contains
t han
sYered

isocupressh&ﬁ&cid conpounds in.an gﬁn nt of Ies%
Thegelprgs I AnsmRBTIECR BredPaifia) CPERELSSE ARG CBH SRR
BaSdRERRhY of 32 BRI I6myekbidS tiss, &ban

ﬁm%?%%% &f@b Théy%éfﬁgﬁ"isggﬁ%?essic aci d éo oundsfgan%
acidsj sl theireewiplexes| ansl" ataleast yEdCERRMTRY isiestefl Hemeths rbp

refer to_isacupressic..aciq jbsel b a0d,a r
conpgy ég %P&@r%@ﬁg ?gﬁgggfgﬁ%%§$n&%inenhgg%%ggﬁgngﬁwahd
glytdarles, bifkdvoms] sroaghiedya@ding, pohyipeab sl bgrensendimiregas.hi ¢

aci d, dihydroagathic acid and tetrahydroagathic acid.

| socuppressic acids may be in the formof derivatives

ThPhaleN8SSeREDHS contffis REIABREGe a8ig QIoypbisi 6 anOhBbkt € ldds
and acetylisocupressic acid. Preferably, therefore,

than AEOwE%r inate rotterehly psivlant(. YR whteapmsioreskye fppphdy ieptthan
o.ogéé%wg)@ ShiPhd BALALOLGORGHA, A bRC i8R hesdl DY BAGBLNC

ahydr oagat hi ¢ aci acety ricatolo acid
andaficaredsicl dckiot aprusd symomonaisiynheagin and tafer tofisdoapssdihiasid

. . 005 % re preferably | ess than.0, 003 w% even .
selioftl BREPlraRY PEES SRR 2005 T, L R ARoHH 5 £ il
ext@eQ0kut %s Rnefighabicy aciihegamicerdcal, tBylifoagatbic acid and

I socupressic acids or supstantially free of
tetrplydoagrtbissicid. dsdcdppressicecids myybran digtfarm of detvatites of these

.presen f i r |.C j ARt Resdet et
am%%ﬁgg%%ﬁ%%h?%ﬁﬁc%ﬁ%ﬁﬁégfgﬁﬁ%gfm%§@ nopeg?ecf bg@?ﬁ%%W,
thepf@@ekhd nerrialf ofttheinventijpo Sottainm Jsocifivesslceagel, imbricatoloic acid,

e e B2 BB Tl AR B
aceBRtSuPREic hE@TH RhNJSEs REs theh R05 wt%, more preferably less
than 0.003 wt%, even more preferably less than 0.002 wt% such as less than 0.001
wt%. Preferably, the material is free of isocupressic acids or substantially free of
isocupressic acids (i.e., to the extent that the presence of isocupressic acids cannot be
detected by conventional techniques and/or has no effect on the properties of the

composition). The level of isocupressic acids can be determined, for example, by

GCMS.

The material is obtainable, and is preferably obtained, from pine needles. Pine
needles are preferably from species of pine other than Pinus ponderosa. Pine species
include Pinus albicaulis, Pinus aristata, Pinus attenuata, Pinus balfouriana, Pinus
banksiana, Pinus bungeana, Pinus cembra, Pinus cembroides, Pinus clausa, Pinus

contorta, Pinus coulteri, Pinus densiflora, Pinus echinata, Pinus edulis, Pinus



10

15

25

needl es are preferably from speci es of pine other than
Pi nus ponderosa. Pi ne species include Pinus abicaul s,

w@RWa®sEp3 st at a, Pi nus attenuata, Pinus bal f ouPCEHGR2004/004575

Pi nus banksi ana, Pinus bungeana, Pinus cenbra, Pinus
cenbroi des, Pinus clausa, Pinus contorta, Pinus
coulteri, Pinus densiflora, Pinus echinata, Pinus
edulis, Pinuselliottii, Pinus engelmannii, Pims
flexilis, Pinus glabra, Pbniis heldreichii, Pinus
jeffi'eyi, Pinus |anbertiana, Pinus |ongaeva, Pinus
ellibwBs Sﬂﬁ&saﬁ@,elnﬁbﬂkﬁ PR ofhyis] Ainuki g?]dzlﬁ aBhiuis deldxeicPii NBSius
mugo, Pinus nuricata, Plnusegzg Pi nus %alustrlsl
Jefmvh S5 Prrae B onBiRgerd™ BIARGhadprs Jragryiie
Pinkk méﬁtz&ﬁcg']ﬂ;w% i\ WBindLRLMQBR, Pid UerE,| Bind@pasidS Pinus
sabi niana, Pinus serotina, Pinus strobiforms, Pinus
parszjz’lpntb djsnusermg@ﬂsifl’nﬂéwrlﬁfsfah@l Ries radieinaBier mesinospi Rinys
lzoz\g’fz - gmr‘b{s gﬁy Hf%lllytl Euzntl)? ugllﬁ)ﬁig %S]rngg ngOéIf’Orl {372?3/\%; oengsb% Pinus
syhseik.ePmbi Yabzzlabﬁmmt @imaltadda, anmmmmgzmms Sumisamareyana,
Pi nus tabul aeform s or nus nnen S r L
Pinys WFSrIgRE y s ey ?%Cr p yus ‘f’ ﬁf’rﬁ% %ﬁ%ﬁ?@gyo ﬁ?ealﬁét.eﬂﬁlﬁé
frofBhihd AhssPrighL rj:e})?plzs)’ta&ﬂﬂég&ﬂnﬁﬁ 8r Phfs YiaRh&s, Gh@8 Préferably,
compounds, nor e preferably two or nore organlc
the om’fmnllmfdﬁomd’lgah reswoimpeunds rerterial grplsiahlis carppiises one or

ri.se carb .
mOI n&@ﬁﬁﬂ%?o %@%§Q§EE%B3§%§¥?§§52% pho spﬁ Qrganic
con@ibdn@dtrﬁ humpodvhlb ethatadompebe tdnbor, iy drigeioang meﬁmaﬂlbms and

ri se shikinmc acid and/ uinic acid. Shikimc
Wﬁé@? W%“ﬁF@FéWg%P%mﬁ?%?' OSp r%H@ Fﬁ?ﬁals of the

invention in an anmount by weight of the material of at
|l east 10 % preferably at least 12 % nore preferably
at least % such as at least % at |least % at | east

Ma%haﬁt ofl 88Shvehf or/"ﬁ?éfe@taly' is€ GhPEmithecid pRefor | duidit e
he anmount of shikimc acid is typically no nore than

Shlsmo/@clm preforablyeprabing imibe motesialsrifrihel gventéiudh syt by
welggt ?ef tég 16111% engl c/ﬁ atqgrehg?% %D ?eférlé@g of ¥ a%/f’ 12a g'nﬂ)ré’ ree\rg}&hlggtat
1ea§alst%,ancmztslme reactelra % pdtilasst, 1 7% cht laest a&%aaeleyﬂt 1896 er at least
20 %. The upper limit for the amount of shikimic acid is typically no more than 50
%, more preferably no more than 40 %, such as no more than 30 %, or no more than
25 %, again by weight of the material. The shikimic acid may be present as a salt or

other derivative, such as an acetyl ester.

Quinic acid (typically as D-quinic acid) is preferably present in the materials of the
invention in an amount by weight of the material of at least 5 %, preferably at least 6
%, more preferably at least 7 %, such as at least 8 %, at least 9 %, at least 10 %, at
least 12 % or at least 15 %. The upper limit for the amount of quinic acid is typically

no more than 30 %, more preferably no more than 27 %, such as no more than 25 %,
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Quinic acid (typically as D-quinic acid) is preferably
present in the materials of the invention in an anount
whygoosesghs of the material of at |east 5 % preEEGRRIOY/004575
at least 6 % nore preferably at least 7 % such as at
least 8 % at least 9 % at least 10 % at least 12 %
or at least % The upper |imt for the anount of
quinic acid is typically - no nore than 30 % nore
preferably no nore than 2¢ % such as no nore than 25
% or no nore than 20 % again by weight of the
or Hoatnerd ’Qllan 2016, egaimby veaighﬂ offelye meteprles&ht qamiaagdinayobe
ot her d vatiyve, suc S an ag ester. Specific
Pres5pieAs st ar ﬂﬁ?féiﬁf%?%veo?mﬁﬁ%m} Wgﬁ?ﬁ)(%fn conpri se shikinc
acid and quinic acid in the ambunts specified in the
precedi ng two paragraphs. An exanple of such a
naterial conprises at Ieast % by meight shikimc acid
and at st % ui ni.c 10 %
PBS Co}%f%fﬁlif W?f@g%iéu Ib1¥ v “’9” Q“E%S%f%a‘ﬂ%ﬁ %‘“‘38 % Juili 20

in tN@taﬁBhﬁk %pé?:fﬁeﬁflﬁ thOVedebdifg B Ypafafabher AGOSRI PR of QYMh a
nol ecul ar™ wei ght preferably sugars having

matmml@oumaseswtalegﬁtlObégtzyvm%@hlﬂsam@@ﬁ@‘ anprag 1eapt 2 g bsowelght
quifif a?la o sVﬁ'o,%% 3§ Y0R8 K14 %59’"‘{85?% @ﬁnm&ds and

Plcose; ose and 1 nosito e anount of
IOM/nDIecuIar wei ght sugars is preferably from15 %to
50 % by weight, such as 20 %to 40 % or 20 %0 35 %
by weight of the material. The material is preferably

Matggélgs&a ﬁ e 1nvé/nt10n ﬁlgiefgi%}éyq %ﬂ)rﬁ? 'TB&J' o cﬁﬁf \Ilé?!rﬂto%@gglgs,

reatl Ing pin | es™*w a solvent sefec
prefefaBl) Waiasr hav@fggammewmrmgm tetlv AD6A Dradisnd. h@lrefferfced low

(preferably water pref er at . an. el evat e
mole@HFer et Eest S BORREB b B El s dpctose and

mosge&i r agd amesﬁﬁnaﬂd'\kgnio%aﬁﬁpw@@ﬁﬂ Q1gAG 1§ pROIRNY e, 15 omd be
Irst extract, pre era treatnent with an ion

% bawehghigach &s10764n 40 b, oa%é/ YataBé do brreight ¢ithe fustaaisl. y
whilst the first extract is in aqueous solution, nore
preferably at an el evated tenperature); and

The material is preferably obtainable by a process which comprises the following
steps:

treating pine needles with a solvent selected from . water, organic solvents and
mixtures thereof (preferably water), preferably at an elevated temperature of from 40
°C to 110 °C, to form a first extract;

removing isocupressic acid compounds from the first extract, preferably by treatment
with an ion exchange resin and/or activated carbon (preferably whilst the first extract
is in aqueous solution, more preferably at an elevated temperature); and

optionally, filtering and concentrating the treated extract to obtain the material as a
powder or a concentrate. Preferably, prior to step (a), the pine needles are pretreated
with a non-polar solvent (e.g, an alkane having from 4 to 10 carbon atoms, such as
hexane), more preferably at a temperature of from 40 °C to 90 °C. This pretreatment

typically removes at least a part of the isocupressic acids.
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optionally, filtering and concentrating the treated
extract to obtain the naterial as a powder or a

weonwsontinate. Preferably, prior to step (a), tPET/OBaA®4/004575

needl es are pretreated with a non-polar solvent (e.gqg,
an al kane having from4 to carbon atons, such as
hexane), nore preferably at a tenperature of from40 C
to 90 C. This pretreatnent typically renoves at | east
a part of the isocupressid acids. The food product can
consi st of, or consist essentially of, the fat

conti nuous enulsion (e g., in the case of certain

rqari nes or reads).. ,ITh he fat .
T Bl SrB B ot 6h o SRLERERal et dhs o fbopscpppision
(e. g3 QAR tase AF tataMaiiamatides drhewfiaogrgaedutiusCihe f@’cQﬁhﬁﬂldbus
he fat continuous emul sion together with ane or

em@l@zﬁ@ can geptifuigyplb el BATROGProgedi tiliFaEtivetyethe fpod Prodct can
con?a%] ‘&Hegtﬂgéb%uﬁ@ﬁ's %fngﬁloﬂrtgge%ﬁ@ Q\/I% &@SOr ndrabiePRiod rlﬁorgélents

W% preferably 20 to 85 vrt. % nost
or quideives.ably 30 to 80 w % based on the weight of the
food product. Water is preferably present in the food
product in an amount of fromO0.5 to 99.5 % nore

Thd ERfceh@los d8uMlolop€fefablyia¥oa hheorftandf@raed 0 td HPUS wi%,
referabl¥$conpr|ses an_aqueous phase and a fat phase.

prefebly 81 el B att%c BRREIGHELCHPIL Hitor 3t Wi based PRI HRENNIGS
1.on

oo kR WD PR CR B T T ORA B THRRH it

0.5A10s99.5 ohifr, t hete, praf&re(DB}QTB)M‘VQSQ) SQSWt%V\,hLth fpcvrbl ipoatuets thus

h nmount of sent solid state expressed
pre%eﬁa ?Q?é?ﬁs%"é“ %qiue?"ﬁé’ﬁv\% |an?11ta @atﬁ:’lﬂ? e fat. The fat phase

preferably displays a SO|Id fat content (nmeasured by

NVR on a non-stabilised fat) at 5 C (=N5) of >10, nore
Thypdidefehperjens 26 theaf itg the e EPDFIQFO‘E&%‘%?%?“ 50 genvenicatz By

det mne%o b prrr?efa éﬁgeﬂnf}@rﬂ{n@ﬂ/alw efsealifedSin Fette, Seifen,

n-stabilise ans that the N-value is neasuréd
Angtfittenittel, r8§ t(1978), t1i8A¢ 86 hehith indadaitrs shSam@nt\i datenrpesnt inttbe

solfsgie piaSha e Rudece Vo R sbberotRi et e PR D
displays a solid fat content (measured by NMR on a non-stabilised fat) at 5°C (=N5)
of >10, more preferably >20, and a solid fat content at 35°C (=N35) of <20,
preferably <10, most preferably <5. Non-stabilised means that the N-value is
measured after first melting the fat above 80° C, whereupon the melt is cooled to 0° C
and kept at 0° C for 30 minutes, then the fat is heated to the measurement temperature

and kept at that temperature for 30 minutes, whereupon the N-value is measured.

One embodiment of the invention is a food product comprising fat and water and
having a fat content of from 0.5 to 99.5 wt %, wherein the fat phase comprises at least
two components (D) and (E), (D) having an N20>20 and (E) having a content of
mono- and di-unsaturated fatty acid residues of at least 25 wt%. Component (D) is
preferably selected from the group consisting of palm fractions, interesterified

hardened palm oil and hardened palm kernel oil and fractions thereof, interesterified



10

15

20

25

and kept at that tenperature for 30 m nutes, whereupon
the N-value is neasured. One enbodi nent of the

w0 pwssilen i s a food product conprising fat anPCTEBeE04/004575

and having a fat content of fromO0.5 to 99.5 wt %
wherein the fat phase conprises at |east two
conponents (D) and (E), (D) having an N20>20 and (E)
havi ng a content of nobno- and di -unsaturated fatty
acid residues of at |east 825 wt % Component (D) is
preferably selected fromthe group consisting of palm
misftnze tof diysid pilt end dewendd Bguid amide idereperiffedoiractianeg of palm

T I
fra&tioﬁwltld%red)ﬂ, |Sandl fm}tﬁmﬁhmrngf lmedieafstr aolt vorts aff lSp)@l i dpeemieles.
an alm ol |, articul a alm erne arln
Predireblpali 4 caih oF Renosiid rdeRafd HeFLbR ol Gve
55 ‘f@% %%' 21119 e%%m I%@%ff cSBpMen?rf insidR bild Qz]lééﬁ‘e@rﬂr(ﬂﬁsthe group

Preferab y, has a content of nono- and
oolms-‘smlg] sﬁslmﬂ@tweu oﬂ,ahng;v odei¢ aundlesiet 9ds rape spadopi.5Bgh @ledprape

seed g egz{flgam? &gﬁi %ci‘:fré % ,rs%%é’a%rb%”énd(@h bl%?cl ng@B]@? lolyS Thgivre’lght

oup consistin
ratidl GDP i 1§1btléfdrab\l\ﬁfroml 10:1 toaDEO,Saﬁﬂ pmfbr,ablbnfgjm dllefocl:15,
rape seed 0Qil paln1§ib olein, corn oil, soybean oi
ewﬁﬂﬂmﬁpﬁﬁﬁéﬂ%ﬁQHSbﬁﬁb h%0i | . The weight ratio of (D) to
(E) is preferably from10:1 to 1:20, nore preferably
from1:1 to 1:15, even nore preferably from:4 to 1:1
Preferfylpfthe mdwmduq@ Cfféb@mpmﬁm@@ egsentighs feapé freng fattyragids

(Wl&l S%rg;c;z/if yhcf I gc?s (9011’( Ililﬁlp?rlplf ;i Yo Q 91%01{ glglng Ilm rh%VIH one

Xcids’ contain rom ar on At
carBéid cdbon dkglb&nlﬁarﬁaﬂ.bpﬂ}ega:bmam ‘mlamtfaﬁy Iacndtdhn an @nourft hﬁyess

contain trans fa aci ds i n unt of an 1%
thapyy 8 GrRiSTgF e BRI eS0T B e, Wy ovsr Erl [t
0.1%! \%gf?t' Mwh%mma@o@s%%r%ésmhml% 5Habigas | ess than
. 05% l'ess than 0.01% by wei ght. The food pr oduct

preferably contains the material in an anmount of from

Th% foeogi é;rr ulc%) pr%? rab{% (:%g%{x% /thtg' &%@V&Q{&R ? Jam%r@?f 6‘% ?A)Olwt"/ to

20W%)c.g. e VENwPLIre Pwethy nachﬂe)préﬁemhiyOfrﬂzmt 00 3vet%d 2wl S (%6 . (8.2,
0

0.0(5)i>vgtlb>yt to/ol tvs(f)t%%, even more preferably from 0.1wt% to 12wt% (e.g., 0.1wt% to 1

wt%), based on the total weight of the food product and on the weight of the dry

material.

The food product of the invention preferably has one or more of the following
properties compared to a corresponding product that does not contain the material:
increased hardness, improved texture, increased aeration, improved spreadability,
improved oral properties, improved mouthfeel, improved flavour impact, better
colour, improved viscosity, increased ease of processing and improved health
properties. The properties are improved compared to an otherwise identical food

product that does not contain the material. Preferred properties that are improved
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wt %, based on the total weight of the food product
and on the weight of the dry material. The food

w@e@dostiodf the invention preferably has one oPCTGB2003/004575

the follow ng properties conpared to a correspondi ng

product that does not contain the material: increased

har dness, inproved texture, increased aeration,

i nproved spreadability, inproved oral properties,

i nproved nouthfeel, inproYed flavour inpact, better

col our, inproved viscosity, increased ease of )
accqiimges shengvarion ianppay grophriad e/ opiet epnegranqhén particular

. _propertjes are inproved,.compa t i
incBirgR e B G BB RS Of RALP aaae DR b MR e
material. Preferred properties that are
i npr ovedaccording to the .inventi are.oral propertjes
Incrgpred drerdpegsel] tha SpraPadd, is RrPaEER I TS, 8@%&&%& of e
mvedeTh! 364 I¥rhRaRuidn€ls ik ol &aB1eOtvi@n@bvhBl MRYFSdLRSis spread

and/ or visual appearance. |ncreased hardness of the
ontd eeubsprateskibta kngfea particul arly preferred advant age of

the invention. The increased hardness is, for exanple,

evi dent when the product is spread onto a substrate
TheMhkiBria@ of fiefigventibe hasthempalic aftivitye Thewemnt tlenageatc activity”
_ therapeutic activity. The ternm"tgerapeutic activltx"
in thig compX reesnt Bsefulpesa s thederiienk JehiPIHoR REPTEY GLR diseases

or E@@d?xjs.t | BReREs BEEVRDEIRN iRfuddl SiRASE D00 Nindie8 ol @l blood
seases and disorders include, but are not linted

pretsore (hiyppntehsiood Iproas sepest, (eyipesntion roides al faod peodispelcthe

. the invention vi,des 0 d

AR Y e S S L Y
particul arly humans. The invention may involve one or
nore of the follow ng effects: |owering bl ood

ThPiRS8bCnal ARV GneS ¥ hdkd of drdiotivwitigasifats: dovptrradblood

pressure; reducing heart rate; reducing s atystic )
preprgFey dOBEHHE PRI BRfIRY H&S?ﬁ%%&%e{@swg criay “Aearte
red?ﬁﬁf »atli<B ?H%N%Qacﬁbi%y;cr,@ﬁféﬁl% 8¢ cRHRY oI SHMhary St digkase;

e C ce of strokes’ inproving blood circulation;

redicipg Ghei ahgndehd apawiingy astioing thesghenenp! SUAFESVITRE BH Blgod
cire{l?a%isc’)g;l irIerergxlzitng ‘the cardiovascular system; improving blood vessel health;
reducing stress on smooth muscle tissue; reducing the chance of chest pains;
providing part of a healthy lifestyle; improving the chance of healthy circulation;

reducing the effect of aging on the blood vessels; reducing cardiac stress; and

improving recovery time after exercising.

The invention also involves a method of lowering blood pressure (and/or treating
hypertension) in a2 mammal which comprises the provision of an effective amount of a
food product of the invention. The invention further contemplates the use of a food
product of the invention in the manufacture of a composition for treating and/or

preventing hypertension.



10

15

25

30

reduci ng stress on snooth nuscle tissue; reducing the
chance of chest pains; providing part of a healthy

wo 2dosmsmb®; i nproving the chance of healthy  PCT/GB2004/004575

circulation; reducing the effect of aging on the bl ood

vessel s; reducing cardiac stress; and inproving

recovery tinme after exercising. The invention also

i nvol ves a nethod of |owering bl ood pressure (and/or

treating hypertension) inl® nammal which conprises the

provi sion of an effective anmount of a food product of
Prefehred ifoate ptddoets ofhtbe iimweation @re fnargariaes, comtiehpraadss belkpsy

use of a.food product of the i ' i
il Db PEOrRACEb BB DRl d Ml o s
andPhE ¥Rital 1 GtoRdpa bR nshpetalreefesy, etbw 08C) pPodfectd pakagihe
_invention are margarines, low fat s egﬁs bake%%,
inclyfeseaugingriavith BRS, Repfepbla 26 Blastes @%ﬁf@i BRI m higdent to
1101@?}8&3%%&061“% Aﬁ@@fohggrcfd%t. sale and are typically

store t | ow

tenperature (e.g., below 15 C).
Preferred packagi ng i ncludes containers with |ids,

ref erab of , pl astics eri al [
Melggr e BTt PRzt 405 Phkgtor® RefRgyy for te
prePArRHACHT. mAYBagRE | I0RsfaBslealpoe adly loa fatsprendsl €letyythas 0%
conventional techniques for the arat i

) f.
fat)tay diagipsrddior PRI BB 0BYNE. I CoBIPSI G T 2& JReosppuated
hm§h§g§%££?§%40m¢@6fat) (as disclosed for exanple in EP.

contents of which are incorporated herein
by reference) . A spread preferably has a continuous

fat ,ph to gi it suit il .
 spited BiRtSt Rt Rath Suighod et BRas 1o oRUe R SRl q dofeeBit g o
preVék 8AG6biITRIgRALderWivni Ut ivukiaiongelape eaibturEwhich érisrbeiag

a spread should preferably be r eadabl e at .
spreads gGPTASY. feMBEastmld (ncleyb e s tirgioabl af sefigerator

ten';#)?fmﬁé ?5‘0?%%6(3"53@19? roBktedpShAR H0%®), BRdidsRbRBE And tdease

avou the nmouth. The margarine or spread is a
its flivepemshomotthvi ng a plastified continuous fat phase
and a

The margarine or spread is a dispersion having a plastified continuous fat phase and a
dispersed aqueous phase. As is common practice with respect to products of this
kind, the term “continuous fat phase” is meant to include the oil present in the liquid
state and forming a continuous phase as well as the solid fat particles contained in the
liquid oil that have been phase-separated from the liquid oil by crystallization of fat
by the plastification treatment. The “continuous fat phase” does not, however,
include any fat contained in the dispersed aqueous phase, as occurs e.g., in a product

having a so-called oil-in-water-in-~oil structure,

The aqueous phase may comprise, apart from water, a gelling agent and, optionally, a
thickener and/or one or more other ingredients that are commonly incorporated in
margarines and spreads, e.g. flavouring agents, colouring agents, emulsifiers, salt,

preservative and acid.
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di spersed aqueous phase. As is commopn practice with

respect to products of this land, the term "conti nuous
wo agosphase” is nmeant to include the oil preseneCT/GBRIV4/004575

liquid state and form ng a conti nuous phase as well as

the solid fat particles contained in the liquid oi

t hat have been phase-separated fromthe liquid oil by

crystallization of fat by the plastification

treatment. The "continuouslfat phase" does not,

however, include any fat contained in the dlspersed

aqueous phase as occurs e.g., in a product having a

SEREE 480 B g Pe £ Ehed B B b Pl Ghbigan hongaigaie e

faaplch,se O@hpcﬁsﬁtwd May Bothptisekeledd @MEicBicedNg s@f lﬁﬁézﬁe@mﬁ one
|Q§redlﬁgls th t are commonly incorporate

Or TG & ﬁPEﬁﬂgs%gnﬁ fl avouri ng agents,
colouring agents, enulsifiers, salt, preservative and

acid.Simlarly, additives may be contalned in the fat
Thstrsgeous ehpssiotipositiororay exendsl ssmet fag bhap1efalm3ethe fat content

QN By .CO ri.se of tr
o TRyl R ORGSR B Rk b R Yan g paricutacy
prefoiredithbinge ageotsphatdieonahiRion SoRPARE eSeRIS HHi AN May
include some fat, but preferably the fat Content of
t he aqueous phase conmposition is not higher than about

Thtbughout!this isSecPRatibe e 3rnd o856 Bt L dusEF ?lttergﬁh%o%%ﬁjf Oﬁley are

phase comnposl t1on conpri ses essentl a
mepRt Wugeivda trighiosridesewil he amabﬁamtomle smreﬁomr oil) pancif, @sh oil,

h are t.to i clude
oo LS NS T R e o o
hydmlgmatﬁdl fradtiogfte® ahd/of 1ﬁ&%&ﬁﬁe@tr%.lyd’éﬁ§@ﬁﬂy§tuﬂéé hnd mixtures of

chen1caL% d/or hysically nodified products such as

RV BYEN . 95y Wel 95 rrditdey skhstanses that éreeﬁhjesmaﬂy exdimilar to
trlélﬁéeﬁhé’scﬁfch% Wb U 8 Sj Q off] ér%d" Fﬁﬁcfg‘éy ttaﬁg teg{elsngf rono- or

ereof, as well as” e e su
disperperides) lpd shafi barr blsousedl gs| yapéacemiest ﬁuchr as adedesre with

d f :
M R T EX N

of frigtycetiddsn adm xture with

The aqueous phase and/or the fat phase can suitably include emulsifiers. The amount
and kind of emulsifier included are not critical. It is preferred to incorporate
emulsifiers of the type and quantity as are commonly used in spreads. For example,
mixtures of mono- and diglycerides derived from natural, partially hydrogenated or
fully hardened sunflower oil can suitably be employed, using an amount of about 0.2
to about 0.5 wt.%, calculated on the total weight of aqueous phase and fat phase.
Alternatively, other oil-compatible emulsifiers can be used. Mixtures of such

emulsifiers with mono- and/or diglycerides can also be suitable as emulsifier.

Typically, the average droplet size of the dispersed aqueous phase is such that a

satisfactory flavour release in the mouth can be obtained, while the product can have
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triglycerides. Preferably, the fat contained in the
present spreads consists essentially of triglycerides.

wab@sasuedbus phase and/or the fat phase can suPCHIGBR004/004575

i nclude enul sifiers. The anmobunt and kind of emulsifier
included are not critical. It is preferred to
incorporate enulsifiers of the type and quantity as
are comonly used in spreads For exanple, m xtures of
nono- and di gl yceri des det ved fromnatural, partially
hydrogenated or fully hardened sunfl ower 0|I can

an @aqua&bﬂnw@laolempakﬂ@(ﬂhtw Srepjetirea molibe bstvesp sbrut(. imm wpd

ol S U 1 B .

refeﬁieﬂ tCRdrpial isbheveame suefghmdsmaa f e dregel sizdl disttibw@snoft can

such enul sjfiers no- and/ or eride a
be disind Wiip PRReT e S i el apd
Inte%@é)‘éﬁénc%' ?96/29f1otms£ﬂdqms§®@ sgueous phase is such
at a satisfactory flavour rel ease in the mouth can

be obtained, while the product can havean adequate
T her%g{ﬁogg Igg)olr% % og g%ﬁgg%h%rea% 8;9 Vﬁ?‘i cfi eeﬁmﬁgb? %HJ‘@?& the

mm&ﬁ@hé@ﬁn@hﬂ@mhbahmmﬂhe aver age droplet si ze, as
referred to herein, is the volune weighted nean of the
droplet size distribution. It can be determ ned with

Theglv%eﬁpéplre%\% Bsh $ELIPTHRGEEHE. € ADrerss HubadubfitdeSoldviver,
Interface Science (1973), 10, 206 and (1983), 93,

theﬁ@an alﬁ(‘hbe swieblader wecys|cemplsiozpresd ‘optieippwy esa;snaré%ga
con no g cl%/%gé &C{/egaﬁﬁlkz Yor 0¥ ﬁ]ﬁ\gdugsfér NGel he conditions

prepara |on ent spreads can
SU|tany be used e.g. on bread as butter substitutes.

wever, they can aI e suitable for
Thefol GuiesRbURbITS SRl v of cedfT atif T scobe
in a%S? %%e IRheY gv#;?églaﬁd Wrofighdit thisl PYQRESi0BY alPh@E@Saged Hfrts
l'owi ng non-fFimting exanples illustrate the

andl raﬂw;mrfp b}hwallgbt Wdesh mdlqaiqqh othervise.scope in any way. In
t he exanpl es and t hroughout this specification, al
per cent ages, parts

Examples

Reference is made in the examples to Figure 1.

Figure 1 shows the dose dependent contraction of rat aorta caused by phenylephrine

and the inhibition of this effect by a pine needle extract of the invention.
Example 1
Pine needle extraction

100 g pine needles from Pinus massoniana (isocupressic acids (ICA) content

0.33wt%) were cleaned with water, cut into small pieces (3~4 cm) and put in a flask.
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and ratios are by weight unless indicated otherw se.
Exanpl es Reference is made in the exanples to Figure .

wo-2@a0g1183 shows t he dose dependent contracti onPOf/GBat04/004575

aorta caused by phenyl ephrine and the inhibition of

this effect by a pine needle extract of the invention.

Exanple 1 Pine needle extraction 100 g pine needl es

from Pi nus massoni ana (isocupressic acids (ICA)

content 0.33wt% were cl edded with water, cut into

smal|l pieces (3 4 cn) and put in a flask.500 g hexane
500nabeaddeds podadHe the Hask sadderedtader ghdmg tereiin gpfe) for

aboﬁgéotPZShgoI?B?ir ufnncéﬁf %eéifée%)%ftﬁr ou {lﬁh&gé rh{é‘(%i i lj%nl%g e

funﬂéldanﬂ fig: exenenfosedysth usitng eaap’(mzttalr yTlevapde extract. coittags
rude extract contai ns 8w % :g g nﬁggnds of the
Bwitk 06 GPPBYEE Of dheiSpeipTessiC agif family ABE XS WEt IS for
furth a%&&hQ%E experinments. The residue which was |eft
after treatnent with hexane was transferred to a fl ask
and 500 Ml dem neralised water was added. The m xture

was. stirred at t e C
oG BRiCRE IRt Sl e e R R P PR
500 @l 46Qindtaliscbowhtbi Waﬁ%ddl‘eac Thad niSigra @sd stirfddond R0 foatahout

A, Polysep | ndustrial .Con uI ants) . .was added: the
3- S Theh B aRE RS FRLp SRR S DL 481 CONEREASE to 150

mlf ITh i@k 49 5 W @)o@\%&%ﬁrafh‘éﬁ%'l’ob@eﬁ BlRvEat Dénsultants)
resin, the solution was dried in a rotary evaporator

wat addedoiie @@nneheéurpuvrﬁé mpéegined @toiﬁaﬁrfor(ifCAAﬁ@rrﬁlgﬁ&wn through a

T re
DO O LS ey o T S or B B Pt Apfhrer o
prod0detthe pie aoddld pivader (I0gscoptend0.0036t%m i n | ength and
each ring is connected to a

Example 2

Thoracic aortas were obtained from spontaneous hypertensive rats (SHR). The
thoracic aorta is cut into rings of 4 to 6 mm in length and each ring is connected to a
tension transducer in a thermostatically controlled and oxygenated organ bath
containing modified Krebs-Henselheit buffer. The contractions of rings of aorta are
recorded continuously under isotonic conditions. After equilibrating the tissues, a
single dose of 1uM phenylephrine was given to sensitise the tissue, followed by
washout. Hereafter, two cumulative dose response curves of phenylephrine were
generated. The first dose response curve was obtained in the absence of an extract
and served as a control curve. After thorough washing (7 times) the tissues were
incubated with the pine needle extract for 1 hour. Following this incubation period, a
second dose response curve was obtained in the presence of a concentrated form of
the extract. The data were analysed taking the maximal response of the reference

curve as a control.
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tension transducer in a thernostatically controlled
and oxygenated organ bath containing nodified
we@bssHensel heit buffer. The contractions of PCTGB2@#/004575
aorta are recorded continuously under isotonic
conditions. After equilibrating the tissues, a single
dose of |uM phenyl ephrine was given to sensitise the
ti ssue, followed by washout. Hereafter, two cunul ative
dose response curves of pﬁénylephrine wer e gener at ed.
The first dose response curve was obtained in the
Figatrs bnloevsothatapheaxieplaote canebs sedase depandant CopTacsion @fi rgteaorta
After thoro : hing (7 1] -l ' ,
oot Wt a 28 R R e bR it e pFERGatBE Bramle
1, thebbambnen ifrhtsacktabyiphtiydephpies isadearly islgbiddthddewer curve in
response curve was obtained in the presence of a
theddggent rated form of the extract. The data were
anal ysed taking the maxi mal response of the reference
curve as a control.Figure 1 shows that phenyl ephrine
Exgmpls@s a dose dependent contraction of rat aorta (the
upper curve in the Figure). After incubation with pine
needl e extract of Exanple 1, the contraction of rat
Thadstlowvilyyispheryhplphufiarserdas actoeding yo thehintsntied Thdepréaiven

curve in the Figure). Exanple 3 The foll ow '
be EseRie Botorc1aE By HCHb B I o B iy Bhi e 5ED-
spread can be prepared according to the procedure
descri bed in Exanple 14 of WD 97/18320. Fat Phase: Fat
FaBthesd* 40 % Hynono 7804 (enulsifier) 0.3 % Col our, (2%
car,otene) 0.02 %.Total 40.32 % *87: 13 by wei ght
Fal ﬁ?&omer oi | andZ@ardstaék

Hymono 7804 (emulsifier) 0.3 %
Colour (2% [B-carotene) 0.02 %
Total 40.32 %

#87:13 by weight sunflower oil and hardstock

Aqueous Phase (to pH 5.1):

Water 55.94 %
Pine needle extract

(dry basis) 0.5 %
Skimmed Milk Powder 1.5 %
Gelatin (270 bloom) 1.5 %
Potassium Sorbate 0.15 %
Citric Acid Powder 0.07 %

Total 59.66 %
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Aqueous Phase (to pH 5.1): Water 55.94 % Pi ne needl e
extract (dry basis) 0.5 % Skimred M|k Powder 1.5 %

w@200805110% 270 bl oom) 1.5 % Pot assi um Sor bat e OPABGBR004/004575

Ctric Acid Powder 0.07 % Total 59.66 %Exanple 4
Preparation of extracts Two pi ne needl e extracts were
produced. The first extract (Extract 1) is a
conpar ati ve exanpl e containing isocupressic acids. The
second exanpl e (Extract 2)°is a purified formof the
first extract and is an exanple of a materi al
according to the invention. Extract 1 was obtai ned as
EXfoII ws: 100 g pine needl es from Pi nus nmassoni ana was
ed, cut into small pieces (about 3 to 4 cm and
put into aflask 1 litre water was added The m xture
was heated and mai ntained at reflux tenperature (about
Prepgrpticy of 77958, The pi ne needl e resi due was renoved
fromthe mxture The pine needle extract (Extract 1)

was obt ai ned by renoving water using a rotary )
Twevpiperzeedle. extracts were produced. The first extract (Extract 1) is a

comparative example containing isocupressic acids. The second example (Extract 2)
is a purified form of the first extract and is an example of a material according to the

invention.

Extract 1 was obtained as follows:

e 100 g pine needles from Pinus massoniana was cleaned, cut into small pieces
(about 3 to 4 cm) and put into a flask

o 1 litre water was added

e The mixture was heated and maintained at reflux temperature (about 100°C) for
5h.

e The pine needle residue was removed from the mixture

e The pine needle extract (Extract 1) was obtained by removing water using a rotary

evaporator.

Extract 2 was obtained by further treating Extract 1 as follows:

e 200 g pine needle extract obtained above as Extract 2 (containing ~5-10%
water) was mixed with 1.2 1 demineralised water. This was allowed to stand in
a water bath at 70 °C for half and hour to dissolve.

e The mixture was transported to a reaction vessel and stirred for 15 minutes at
70 °C.

e 40 g resin (Dowex 50 W) was added and stirring was continued for three
hours at 50 °C, the mixture was then filtered. After the filtration, this step

(i.e., addition of resin, stirring and filtering) was repeated.
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Extract 2 was obtained by further treating Extract 1
as follows: 200 g pine needle extract obtained above

W@3g00Ensriext 2 (containing 5-10% water) was m XBOT/GBRIV4/004575

1.2 demineralised water. This was allowed to stand in
a water bath at 70 C for half and hour to dissol ve.
The m xture was transported to a reaction vessel and
stirred for mnutes at 7 C._ 4 resin (Dowex 50 W was
added and stirring was cortfi nued for three hours at 50
C, the mxture was then filtered. After the

fd | DB8atof diorit $Af sctéteeprbon weas addeddi ti on of resin

S he (e BRE 2T Ve k| FRROVP ok PR g e R o

wasgset@rred for 1 hour while keeping the tenperature
at 8 C  The resulting mxture was filtered 3 tines
tr ShghesltBehmértufei weediliesd; 3 oirssniyough g Bdehngy sfilter (54;
evagﬁ?ggeg fromthe filtrate using a rotary evaporator
to PHYExtract 2. The general procedure for the

ahakydid Cahs ERpPAkdl PEmARE N IRGg] 5 ARMPrRESIEoAEd dbtain
(ICA) is as follows: The sanple is extracted with 50 L
met Byireni@. chl ori de for about three hours by neans of a
met hod based on Soxhl et extraction. After extraction,
the nmehyl ene chloride is renoved via rotary

Tk@‘é@ﬁ%ﬁbfc@éﬂuré\fﬁﬁﬁﬂhe taRhlisticdl efsthdie fifr aldecmindigisaaiptessis acid
added as an internal standard. This conponent is used

(¢4 pas BHPESt o quantify in the end. The sanples are
then dissolved in a little nethylene chloride and put
on a SPE columm contai ning 500 g of am nopropyl

Th Osragx%fg is MG RAT BEsL ﬁ%ﬂ@ﬁ&ﬂe%ﬁf&id\é‘ fof about three hours by

means of a method based on Soxhlet extraction. After extraction, the mehylene
chioride is removed via rotary evaporation. After this step, heptadecanoic acid is
added as an internal standard. This component is used to be able to quantifgl in the
end. The samples are then dissolved in a little methylene chloride and put on a SPE
column containing 500 mg of aminopropyl sorbent, which has been conditioned with
the appropriate solvents beforehand. After the sample has been put on the SPE
column the possible present "neutral" components are eluted with a solvent
containing 9:1 by volume diether ether: methanol. After this clean-up step, the acids
are eluted with the same solvent but containing an additional 1% of acetic acid. After
removal of the solvent in a heating block, the sample is derivatized by means of 2 M
diazomethane in ether (making methyl esters of the carboxylic acid groups) and by
using MSTFA (N-methyl-N-trimethylsilyltrifluoroacetamide) for silylating any free
hydroxyl groups left. This derivatisation step is done in sequence. After derivatisation
the sample is properly diluted using isooctane and 1 pl is injected into the GC-MS.
The GC-MS uses a 30 m CP-Sil 5 column (DB-1) with an internal diameter of 0.25
mm to separate the components. Temperature programming is used: 100 C, 1 minute

hold ramped to 200 C at 40 °C / min after which the temperature is ramped to 250 °C
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t he appropriate solvents beforehand. After the sanple
has been put on the SPE col um the possible present
wO p@atsab3 conponents are eluted with a sol venPCT/GB2004/004575
containing 9:1 by volune diether ether: nethanol.
After this clean-up step, the acids are eluted wth
t he sane sol vent but containing an additional 1% of
acetic acid. After renoval of the solvent in a heating
bl ock, the sanple is derividti zed by means of 2 M
di azonmet hane in ether (making nethyl esters of the
at 2 A€ ey The helzindcagrieugas Yloarisl képy cosstang 2SI FA/min (= +/- 68 kPa

" (N-net hyl - iopethylsilyltrifl.uoroace i.de r

by Presing! 400 Fred gt Bsioh b S ie BY byl of the

injdebt Malebs adrs@pt SIED 9Cs MO BEndfer [§R(H 136 &eptAfonemnt at 250 °C.

erivatisation the sanple is properly dil uk/gg &lesgﬂg

Thedd8 cletgaior aved st thH1gmpds) with a1 19#agOR RRSTEOME) CThéhe mass
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V.conponents. Tenperature progranm ng is used: 100 C, 1

m nute hold ranped to 200 C at 40 C/ mn after which
the tenperature is ranped to 250 Cat 2 C/mn. The

heliumcarrier s fl.owis kept constant at 1.0 nL/mn
B mpuigoviie St Bre il e 00 & Spiitiess
injection is used and the tenperature of the injector
i s kept constant at 250 %11 M5 transfer line is al so
Regapice dpmadaisithigexaspie i Tahlel Vs detector was set to El
node with an ionization energy of 70 eV. The nass
range col |l ected was from50 to 550 Da using an
Tablecicshoon thedffecipdfipsre neoflle gyeackpn 1250 V. Bl ood pressure

| oweri ng,.ef fect.s of pine. I ; e '
madis megift ES el SRC ] o i Pbine el HERFEche
ef f @stwegh DRIIEndesdt2 extract on - the nedian

ef fective concentration (EC50 f. phenyl ephri ne and
the %Xir;l/@ reéheted Fped W‘é%ﬁfe @%z@e%%f@gﬁﬁ%éh@ P‘/’ﬁ&ﬁﬁ Bwéfaia‘l?ffg% grore
(E )shghRtdd&ut& phenyl ephrine; the |ower the value

t he nore

Isolated aorta rings from spontaneously hypertensive rats (SHR rats) were used as a
model for testing vasoactive effects. Thoracic aortas were obtained from the SHR
rats. The thoracic aorta was cut into rings of 4 to 6 mm in length and each ring was
then connected to a tension transducer in a thermostatically controlled and
carbogentaed organ bath containing modified Krebs-Henseleit buffer.  The
contractions of rings of aorta were recorded continuously under isotonic conditions.
After equilibrating the tissues, a single dose of 1uM phenylephrine was given to
sensitise the tissue, followed by washout. Phenylephrine is an o-adenergic agonist,
and is used in this experiment to induce contraction of the aorta rings. Hereafter, two
cumulative dose response curves (DRC1 and DRC2) of phenylephrine were

generated. DRCI was obtained in the absence of an extract and served as a control

~ curve, while DRC2 was obtained after incubation with 50 pg/mL pine needle extract.

After thorough washing the tissues were incubated with the pine needle extract for 5
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effective the extract Isolated aorta rings from
spont aneously hypertensive rats (SHR rats) were used

w@sgooa/opaoel for testing vasoactive effects. ThRCHGBE004/004575

aortas were obtained fromthe SHR rats. The thoracic

aorta was cut into rings of 4 to 6 mmin |ength and

each ring was then connected to a tension transducer

in a thernostatically controlled and carbogent aed

organ bath containi ng nodilfi ed Krebs-Henseleit buffer.

The contractions of rings of aorta were recorded
miownd.i nimlestiyg thislencibsoro pegod on geeang ndose Afspgnse curve was

. |' . . H 1 .
onfiiiyt Bt 18 GoRiTRe Bl St T Pladlgre soatyse

talfigd | owed by washout. Phenyl ephrine is an a-adenergic
agoni st, and_is used in this experinent to induce
contlheaedigheifretiyheonseitabion (kge) Hereafter, two
CUMALh Y SEOFE, L ASAAVSH idhgsrkRT and DRC2) ~of
phenyl ephri ne were generated. DRCI was obtained in the
absence of an extract and served as a control curve,
whil e DRC2 was obtai ned after incubation with 50 ng/ nL
pi ne needl e extract. After thorough washing the

TheifSISoiEag WRERtsivieeteskeéd with the pine needl e extract
for bm nutes. Following this jincubation period, a
sbc & aseoriqpeheise Netlpa-caxelangs FesinEgiment {piact )

pﬁ.e%ﬂﬁ%vﬁgmﬁﬁiﬁ%@%ﬁﬂ bridoadxfan e REinttRemeNt (B&he: 2)he

data were anal ysed taking the nedi an effective

chnEompastive exaEGs Extractmasdrang tePhdel-0.8 8,900 @i Jainkve to

| ephrd pe._The ol | awi ng. esi od-
oS A S L B SAg ok
t §.e @orpatatiExtanatd: Eter 2xtri ausrdimswdis 8)687,871 @l-Mahmoud

Norit/lon-exchange resin treatnent (Extract 2) 3.
Conpiehatilve exanpl e: Extract according to US-B -

15.6. 32290 bxtimptd: N th fen CHMRM AL NG RUGIRL USXS 5ELE71
accordrng to US'5,690,984 (Lira Jung Geun)
(Al-Mahmoud Mohsen)

7. Comparative example: Methanol extract according to US 5,607,971 (Al-
Mahmoud Mohsen) ‘

e
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5. Conparative exanple: Ether extract according to US
5,607,971 (Al -Mahnoud Mohsen) 6. Conparative exanpl e:

woralkpbane chl oride extract according to US 5, BOT/GBZM4/004575

(Al - Mahnoud Mohsen) 7. Conparative exanple: Methanol

extract according to US 5,607,971 (Al - Mahnoud

Mohsen) Table 1 Extracts 10OgEC | ogEC Di fference |CA D

Shildmic LMNcontrol extract |ogeC famly (% quinic

acid (% sugars 2 aicid (%° 1 -7.35 -6.31 -1.04 54

0.30 9.8 19.8 26.0 2 -6.81 -6.08 -0.73 79 0.00 15.3
Taple D 27.0 3 -7.25 -6.49 -0.76 53 0.02 4.0 17.0 23.0 4

Extrdcts2 1] 1508080 TogBCa 3 Iitterahce (B! [ TOAZS 'U-Bbﬂ AT ERkinR,_ 0 1AW
0.6 q-c t@l - lextBt - Geg]i@so' 1 26 7@anlig/-’ @@ qlgni@- (B adk (4’0)7 sugars”
-7.24 -6.47 -0.77 90 1.93 1.0 2.3 12. 5aki€A family
consi|sts of| di hydroagathic adid, inbri¢atol oic acid,

1 i socupr-&ssijctacid,-1-8fat hi ¥ aci%® acet yP8nbril ¢at ol 0i|c26.0

2 acid lahtt agetV8 i Sabiressi®c a1 ow| Adl ecyPh?  weildAd

3 sugarls?-ar e InbHosdcbieri de®3unili®®and i néfude AT-anqp:fZ?’-O

4 ¢ ructlobal addi3$thodi¥Hl strietures After inelbation

5 wi-t h IE Jg_nf-s'qg’ + o'b‘Za Nty 0t P +hp PDS.L amn A 0.8

6 o laG 616 Tz e 1388 2102 TT00” V104

7 Tlc:yl'ft}‘{ll: I-&Z’fo E‘B?IT‘Z 90‘”” ull'ggcu .\EII 6 \JI’-|- 23 AT \.125
Z- OTIOWS  dar ter 1T elovdal Ul SOCUPTESST U dClTus Uy

I ICA family consists of dihydroagathic acid, imbricatoloic acid, isocupressic acid,
agathic acid, acetylimbricatoloic acid and acetylisocupressic acid.

*Low molecular weight sugars are monosaccharide units and include glucose, fructose

and inositol structures.

After incubation with Extract 1 the contraction of the rat aorta by phenylephrine is
clearly inhibited (Emax 54). Extract 2 shows after removal of isocupressic acids by
Norit treatment and ion exchange still activity (Emax 79) similar to extracts 5, 6, and

7 which are high in isocupressic acids.

Example 5

Preparation of margarine

Two margarines were produced under the same process conditions.
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Norit treatnment and ion exchange still activity (Emax
79) simlar to extracts 5, 6, and 7 which are high in

w0 s@supriessi ¢ aci ds. Exam ple 5 Preparati on of PCT/GB2004/004575

margari ne Two margari nes were produced under the sane
process conditions. Formul ation I ngredients Reference
Wth pine needle (% extract (% Fat phase Soybean oil
62 62 Soybean oil 36-38 9 9 Soybean oil 45 6 6 Palm
oil 4 4 Dinodan OT 0.6 0.&%-carotene 0.02 0.02
Fl avour type 2934 0.02 0.02 Subtotal 81.64 81.64 Water
FapmageioPi ne needl e extract 0 0.5 Potassi um sorbate 0. 15
0.15 Citric acid 0.07 0.07 Skimred m |k powder 0.25
0.25 Fl avour type 2935 0.02 0.02 Salt 0.3 0.3

Ingredients Reference With pine needle
(%) extract (%)

Fat phase

Soybean oil 62 62

Soybean oil 36-38 9 9

Soybean oil 45 6 6

Palm oil ’ 4 4

Dinodan OT 0.6 0.6

B-carotene 0.02 0.02

Flavour type 2934 0.02 0.02

Subtotal 81.64 81.64

Water phase

Pine needle extract 0 0.5

Potassium sorbate 0.15 0.15

Citric acid 0.07 0.07

Skimmed milk powder | 0.25 0.25

Flavour type 2935 0.02 0.02

Salt 0.3 0.3

Water 17.57 17.07

Subtotal 18.36 18.36

Process conditions

The process line was set up in an AAC configuration. In this configuration the A-unit
is a scraped surface heat exchanger and the C-unit is a pin mill (kneader). The volume
of the C-unit was reduced to 1/3 and the numbers of the pins on the shaft of the
kneader was reduced from 17 to 5. The temperatures of the product inlet, outlet and

the cooling medium were registered. .

Preparation of the water phase

For preparation and pasteurizing of the water phase the mixing, dispersing and
homogenizing device was used. This device had a 25 litre thermally controlled vessel
with a scraped énchor agitator. During dissolving/dispersing of the dry materials of

the water phase in the water, the mixture is circulated continuously and temperature
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Water 17.57 17.07 Subtotal 18.36 18.36 Process
condi tions The process line was set up in an AAC

wa@omsiogunat i on. In this configuration the A-unPCT/GB2@4/004575

scraped surface heat exchanger and the Cunit is a pin
m |l (kneader). The volume of the CGunit was reduced
to 1/3 and the nunbers of the pins on the shaft of the
kneader was reduced from 17 to 5. The tenperatures of
the product inlet, outlet Znd the cooling medi um were
regi stered. Preparatl on of the water phase For
ofphe parcatphew lambniast duling iirngledflimrt&mmt drthpheléed tohid. The

di sper si nd _ho e used.
it Vs o PR O O BB B R e o PR DB e
codietl down $TIr-ppedinanai of *@eiithaktafixindur i ng

di ssol ving/ di spersing of the dry materials of the
wat er phase in the water, the mxture is circul ated
tenperatureof t he wat er phase is
Plﬁgﬂ%{dgfw{]%fﬁ%g in the mxing zone of the colloid
Dlmnlg1 stirfing, mllxmgr@lm@s opabe elat ipest atery Ondiegumingey nitrogen
tes, S s.cool ed d
at’inosl I h i OXI Vﬁ ng g{ﬁ(‘é dva‘%lﬁ%w?% t)%fa\r?at T paT &1 %"({‘d%\?n
uﬂdﬁ&oﬁﬁﬁuq@baﬁrﬂn@ﬂmsa@cml rring, all ingredients of the
fat phase were nolten under nitrogen atnosphere, and
heated till about 80 C. Afterwards, the fat phase was
E,gﬂg}vggmqom under continuous stirring till C Em
I sitication The water phase was added slowy to the
Tifeatatoh abese uW@eaddefhtSéQ’\’éY Ve the ifatr pliage andereimiansive i sigring ansd

5 ATl PR PO 3 D e o

tempered at 55 °C for at least 30 minutes.

Processing

A 30 kg-batch size was employed. The mix was stirred for 15 minutes before

pumping. After pumping, the line was allowed to run for 15 minutes before any

collection of product. During processing, the mass flow was fixed at approximately
50 kg/h. At the indicated measuring points the temperature was measured. When a
stable situation was reached, 15 tubs were filled with approximately 125g margarine.

The following process parameters (temperatures in °C) were recorded:

JAIn | A Ciin | C A,in | A, Cool | Cool

exit exit exit Ay A,

Reference 427 1104 7.7 11.3 14.7 145 1 -5.0 -0.5

With pine | 43.4 105 |77 114 | 146 |143 |-50 -0.6

needie extract




10

Processing A 30 kg-batch size was enpl oyed. The m x
was stirred for 15 m nutes before punping. After

w@eoosiosgp3 the |ine was allowed to run for 15 nmPEIGB2004/004575

before coll ection of product. During processing, the

mass flow was fixed at approxi mately 50 kg/h. At the

i ndi cat ed neasuring points the tenperature was

measured. When a stable situation was reached, 15 tubs

were filled with approxi mdely 125g nargarine. The

foll owm ng process paraneters (tenperatures in C) were
Alrmbowete ghlacad byer AighhatQ ~A Crand jEiged bEaaimadixpdhnisa] panskiThe

A Bl ottt el s
stri@@d] eidxdd ac tidie t ads spesdabiirac Sdbseyehtlni glet patdudts Swie
and | ud eJ’by a small technical panel., The nargarine
GV@P%@L@B asie rreouakise! apd @ e sRIAPETCH P ee P pensorigl e valuation,
hatdfé aaﬁg’img&%ﬁ?e_ G lcenBRlired tds Ukt HHRatisH btk NGnliGtekd) b€ the

and spreadability. Subsequently, the products were
tabdaabrngaired on taste, nouthfeel and tailing properties.
Besi des sensorial eval uation, hardness and inpedance
were neasured as an indication of the consistency of
Th k@ukadtl tBe pROGABVNEtion At giesiihttsblobelbRETRY peads containing
~evaluation are given in tab%F bﬁ%g%ﬁ The sgrgads
pineopredicrigciphaded hésbar &-valer 19¢ thapiagssathRe girarard- pagade Al
j bRafise spilabis 8 PRI iSFnsB
o e@ésl %}?éa\%m@ﬁ%n%ﬁgg%gé%%ﬁm&gﬁ? S?og% p'?'éhe sg{rnge{ds of ﬁt@1 ﬁg’
in hdditgomt tb dweréwaet], hardness goed gmeadabilitye gewkdycie, gnes tilingowd
gfregfagibi&¥. good structure, good tailing and good
200} SRR 1§ Y% knife. Claims . Food product conprising
a fat continuous enul sion, wherein the emnul sion
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conprises a material conprising one or nore organic
conpounds, said nmaterial being obtainable as an

wW@za05481103 r om pi ne needl es. 2. Food product asPCl/aBrwd/004575

in Cdaim1l, wherein the extract is an agueous extract.
3. Food product according to Claim1 or Caim?2,
wherein the material conprises at |east 2 conponents A
and B, wherein Ais a conpound that is obtainable from
a mxture of A and B by eldtion froma silica colum
usi ng 100% net hanol as eluent and B is a conpound

Clabisai nabl e from the sanme silica colum using

nmet hanol /wat er m xtures (5-40 %9 in a series of

sub e ut i ons.. ood. r oduct acco di

& o e et BB 2 R RS PR PhEte e Sprlsiny
consi Sciohﬁbﬁsé%fa Riaeriab tehplisng pd ¥PAeROlosganic compounds, said
bi of | avonoi ds, tanni ns, organi c_acids and their

conpl ex@erial hpige abtaBARIE 85 asextpgblio Pewieedlat cor di ng t o
Caim3 or daim4, wherein conpound B is selected
fromthe group consisting of am no acids, peptides,

pr oReilived pyokict et tlaimadeinp@lam ds wheteay theotxtghly somi apsous
bi f | avones, proant hocyani di ns, polyprenols, |ignans
and m%8P% s. 6. Food product according to daim1 or
Claim2, which conprises at | east one conpound A

selected fromthe group consisting of phytosterols,
pol ypHwad| rodust geqoading dp ddaint dnpi firimo sgzvhﬁr@maéxed@atgﬁal

their c%gl%'gg%)%]?%ast@&@ﬁ%ﬂ&ﬁ@k%nd angnaleid £3s4 ccﬁﬂ;%und that is

conpoun el ecte m the group consisting of am no
aci ds,obpapibiedfrem epm'@tteuen@ Aqmérlﬁ étyi gdytion from a silica column
terpenoi d

| | d bi f
pr oant%ﬁ’@f}gﬁ ioﬁi\F/n% %n%l%l fB‘\ﬁSI 199 ﬁoﬁ’g%oungr? ftainapls, gy the

same silica column using methanol/water mixtures (5-40 %) in a series of

subsequent elutions.

4. Food produc’h according to Claim 3, wherein compound A is selected from
the group consisting of phytosterols, polyphenols, bioflavonoids, tannins,

organic acids and their complexes, and minerals.

5. Food product according to Claim 3 or Claim 4, wherein compound B is
selected from the group consisting of amino acids, peptides, proteins,
quercetin, terpenoids, flavonol glycosides, biflavones, proanthocyanidins,

polyprenols, lignans and minerals.

6. Food product according to Claim 1 or Claim 2, which comprises at least
| one compound A selected from the group consisting of phytosterols,
polyphenols, bioflavonoids, tannins, organic acids and their complexes,
and minerals, and at least one compound B selected from the group

consisting of amino acids, peptides, proteins, quercetin, terpenoids,



10

15

20

25

7, Food product according to any one of Clains 3 to 6,
wherein Ais present in the material in an anmount of

wo e@s05110» 60wt % preferably to 50 wt % nost PCT/GB2004/004575

preferably 15 to 40wt % and B is present in the
material in an anbunt of from1l to 15wt % preferably
2 to 12w %, nost preferably 3 to wt% all

per cent ages bei ng based on total weight of the
material . 8. Food product24ccording to any one of
Cains 1 to 7, wherein the material contains conpounds
of t hélavsot giycesdisc belivanes apiorythpeyanidingpelsiprendls| dgrans
than 0.01.w % preferably |ess than 0.005 wt% nost

pr ef eI t%ss than 0.003 wt% 9. Food product as
claimed in any one of Clains 1 to 8, wherein the fat

continuous enul sion has a fat \(;&?nte% of Thr om g..S to

99.% WP Piafist epaBiipe BaP s T 9nS o8 ©: BheHt adf yrosert

to 80; hoé‘;malc%ial Eﬁ%qhaqlﬁ&ﬂy@f FRECONS6DET b AE¥ra8RE 100 50
iC

Cainse 1 to 9, wh Is a margarine, a |low fat spread,
a bakens, spstgademblyal Toklwilp angridadpresent iFbedneisa de an

: d . t f . > . . .
ot prnges? SRy 8 S Gt b3 IO LA AL RS Bty
NVR ORp 80 WeYo-aSlitpaiichiagesthel it basat onSotEl (i) ofahe mbfdrial.

preferably >20, and a solid fat content at 35C (=N35)
of <20, preferably <10, nost preferably <5. 12. Food

pr Ogj.uﬁ)o@gx%gﬁcg ,BGriiRe 3 ¥nyORR ATCISERI1IN® 71 wherekilthe material
conprising fat and water "and havgg{a fat content of

f r om ©oBaitipc@8pdms ofghevibnspptespia apilyp Hadeamewirof dess

| 5 |
L e Y

di - ungaemated fatty acid residues of at |east 25 wt %
13. Food product according to Claim 12, wherein
conmponent (D) is selected

9. Food product as claimed in any one of Claims 1 to 8, wherein the fat
continuous emulsion has a fat content of from 0.5 to 99.5 wt%, preferably

20 to 85 wt%, most preferably 30 to 80 wto.

10. Food product according to any one of Claims 1 to 9, which is a margarine,

a low fat spread, a bakery spread or a cooking spread.

11. Food product according to any one of Claims 1 to 10, wherein the fat
phase displays a solid fat content (measured by NMR on a non-stabilised
fat) at 5°C (=N5) of >10, preferably >20, and a solid fat content at 35°C
(=N35) of <20, preferably <10, most preferably <5.

12. Food product according to any one of Claims 1 to 11, comprising fat and
water and having a fat content of from 0.5 to 99:5 wt %, wherein the fat

phase comprises at least two components (D) and (E), (D) having an
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fromthe group consisting of palmfractions,
interesterified hardened pal moil and hardened pal m

woeonsmeb11e3 | and fracti ons thereof, interesteriPCEEB2004/004575

m xtures of liquid oils and hardened |liquid oils,
interesterified fractions of pal mkernel oil and pal m
oil, particularly palmkernel stearine and pal m oi
stearine, and fractions thereof, and fats contai ni ng
at least 20 t % of SUS tr#glycerides. 14. Food product
according to Claim 12 or Caim13, wherein (E) has a
cont eN20020 ah E) lmmthgdi cantend ol mpnedandaditupsateriatpd fatty acid
resi dues, of from t@, 95 wt% 15. Food product
accor&?ﬂﬂwf%&%ﬁvmgﬁgw%% Clainms 12 to 14, wherein
conponent (E) is selected fromthe group consisting of
sunflower oil, high olei¢c sunflower, oil, ra seed

of | 13.Iogh PENEf A g nedB b 12 FERFTiF GPRPRIeE! D) Boplpeted
Oi I, 3QUPER%rAlpl confibidy &lRlk ROYHRANRsterifid® haldefd paim
pr oduct accg¥dpﬁ§nt&g%ﬁylﬁhe of Cdainms 1 to 15, mhi%h
i s ess@ntidaharderfedepalinf karnelneil faad tiechensdthereel; infrpeserified
product. as cl.ali ned.i . Cl.ai :
her orti<ER Shaap o a8 bR kel Gragions of
amountpad kérh€wilGn@patnt 84, tpartibQlawy Yainblased searitd@ndtmpdmloil

wei ght of the_product. 18. Faood product as ai nmed

any oﬁEmBﬁ@éy%gﬁgwfs?ﬁﬁ?gﬁnﬁ%ﬁsﬁ mWBgFBW§¥%hWG GOfgﬂS
pressyfgvidigegmmal s, particularly humans. 19. Food
product “according to any one of Clains 1 to 17, which
has one or nore of the foll ow ng properties conpared

to rrespondi_n ] 085: '
o 3 3P4 SRABPE AR a9 dogmagls SAULAI T B o
i ncr easgEntadm@ériconnd divpiaueded futiyadahietitdvag, ofifrgm 6Ged 95
or al Q&gperties,

0.

15. Food product according to any ome of Claims 12 to 14, wherein
component (E) is selected from the group consisting of sunflower oil, high
oleic sunflower oil, rape seed oil, high oleic rape seed oil, palm oil olein,

corn oil, soybean oil, high oleic soybean oil.

16. Food product according to any one of Claims 1.to 15, which is essentially

free of trans fatty acids.

17. Food product as claimed in any one of Claims 1 to 16, wherein the
material is present in the product in an amount of from 0.05 wt% to 10

wt%, based on the total weight of the product.

18. Food product as claimed in any one of Claims 1 to 17, for use to lower

blood pressure in mammals, particularly humans.
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w@e@s®sHang and i nproved heal th properties.

i nproved nout hfeel, inproved flavour inpact, better
col our, inproved viscosity, increased ease of

product according to any one of the preceding clains
wherein the material conprises shikimc and/or quinic
acid. 21. Food product according to any one of the
precedi ng clains wherein the naterial conprises
shikimc acid in an anoun£6of from 10 %to 50 % by

wei ght of the conposition. 22. Food product according
to anpyrooderedfuct momﬁr%cmoﬁmygmlcéi%mﬂewelh wieh has one or

(r);? : gr iggcl)r% gg;pe\,f@ gllfoglFlﬁlgg g%ﬁ%’% are‘t cﬁrrge)sp dl%g p¥0d%£[l! tgat
does not contain the material: increased hardness, improved texture,
increased aeration, improved spreadability, improved oral properties,
improved mouthfeel, improved flavour impact, better colour, improved

viscosity, increased ease of processing and improved health properties.

20. Food product according to any one of the preceding claims wherein the

material comprises shikimic and/or quinic acid.

21. Food product according to any one of the preceding claims wherein the

material comprises shikimic acid in an amount of from 10 % to 50 % by

weight of the composition.

22. Food product according to any one of the preceding claims wherein the

material comprises quinic acid in an amount of from 5 % to 30 % by

weight of the composition.

20PCFHeBA004/004575



