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PI NE NEEDLE EXTRACT This invention relates to a
conposition, to foodstuffs, food supplenents or

woheorsmaerewut i cal conpositions conprising the PCT/GB2004/004580

conmposition, to uses of thelconposition and to a
process for producing the conposition. Pine needles
are the | eaves of plants of the Pinaceae famly,

i ncluding the genus Pinus. Certain types of pine
needl es are avail abl e i n abundant supply and have been
used for various purposes. Pine needle extracts have
been descri bed as fhekngrysefadrrhdr speci fi c beverages
in JP 08107778 A and JP 07059538. Ri ce cakes
contai ni ng pi ne needl e extracts are described in JP
01218562 A. A process for the extraction of taxol from
pi ne needles is described in WO 94/ 15483. Hi gh bl ood

Th1%cl)v|r essrﬁ;gﬂygeg%%s tger ! ec%%ip 10n, Hlté( n%b\é’pstﬁtg b?oeoglz %éiaﬁ%n%gts or

phaﬂhiceﬁtchycdn{pﬁﬁlﬁammmsmlgItlsekccmfpoembm ra myeshﬁ*a]net catiyseioa and

and stroke, %h bl ood, pressure nobst predom nantly
toa@@ﬁﬁ$§b¥m0$€6§lECSV%Wmﬁ@nyears ol d but environnenta

and genetic factors and sonme nedi cal conditions, such

as di abetes nellitus, gout or kidney disease can |ead
Ping geedles iarecthe iegwes of Idknt@bf ﬂlegﬂmna‘gbm@mgirye@swmgl the igemys| Binus.

98/ 2899 98
cerdin s fPoat LS e ae i ShARER RellB ARHER pepn yapa for
varibb£pEpsses. NPinp In2edle Skesd Bavarhﬂ:ém ﬂeﬁhbﬁt’tﬁ& beye el i dpbcific
rai sed | evel s of one or g glUﬁ] cal ci um and
od

beveragassiai 8 I0AGES ¥y 8pd dF Phed Q@K§5 CQRIPRE PP Ngedle
@mgﬁg&%@@gmb&hgqp@1§ﬁgggggeroI Ievel and bl ood pressure

ere remains a need for active materials that can
reduce high blood pressure, particularly naturally

S BB R 8 RO SRR B il s
the use of certain pine needle extracts for treating
ngﬁ brlcl)od pressure (or hypertension) is known to be associated with many medical
problems. High blood pressure directly increases the risk of coronary heart disease and
stroke. High blood pressure most predominantly occurs in people over 35 years old but
environmental and genetic factors and some medical conditions, such as diabetes
mellitus, gout or kidney disease can lead to an increased risk of high blood pressure in

people of all ages.

WO 98/28990 discloses a method of preparing food seasonings, food ingredients and
food items using plant sterols and/or stanols together with raised levels of one or more of
magnesium, calcium and potassium. Ingestion of the food is said to lead to a decrease in

both cholesterol level and blood pressure.

There remains a need for active materials that can reduce high blood pressure,
particularly naturally occurring materials that can be used as food supplements or in

foodstuffs.
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di seases including nyocarditis, angina, arrhythm a,
di abetes, senile denentia, sudden deaf ness and

wayppsrouensi on. The pi ne needl e extracts are obpar/eBioday04580

a relatively sinple extraction process using water and
al cohol as solvents. US 5,607,971 discloses the
extraction of vasoactive |ipids from Pinus ponderosa
usi ng nmet hanol, diethyl ether and nethyl ene chlori de.
The conpounds i sol at ed are esterified al kanediols. US
5, 690, 984 descri bes a bevérage made from pi ne needl es
by boiling the needles in water at high pressure in a
pressure vessel together with a m xture of other

us Babdlh@ dREBEICHS usPi drecreRdbms midiet dx@iatts et teatisg RAKous
cont’ai n 1 socupressic acids. |socupressic acids have

disedsee incthing inpewrdits, cagiian grrshinis Wabgienbicahe demepidrsudden

cattl | t. has . t ' B 32 D00t; ool
deafaesy Gﬁ@ﬁﬁg}%‘) nugﬁ% n%%egﬁl%glf &gld%tﬁ Ersetq? n%l alz(%’ano u%%\klo%{‘ SImpee
extrdcBOE PRESS 8ifg @vaietlanderiedhnbasi solvetis. extracts. US

5,466, 453 teaches a nethod for inproving the taste of
a pine extract. US 6,254,858 relates to a hair

US § 66RO TEREISRERRSELaBibrC ONYRb44iRE lipRIFTRES Pindk Behderosa using
conponents, pine juices. US 187,802 describes a

metlgine], dietnl ethgr suhpebiienoshledin alhs POPRNBLBIse\FRdrarg geferified
e%ﬁracts of pine needles and juni per berries. The

alkapeiolit or s beli eve that the products will contain
substanti al anmounts of isocupressic acid. It has

0 BB R, LRSI 3 3 e SRS

wathNdt Gigts bds éulrée XiabhrbSuten edsad abbdtiter aGHH Wi k(8 WihotBs hdteral
a .

briTty 'to | ower bl ood pressure).According to the
proqueBsent invention, there is provided a conposition
whi ch is obtainable as an extract from pine needl es,
havi ng therapeutic activity and conpri sing _
Pind SREKPEES Hiek cathds s@pRontAdSsicnp@ssiaandnt Isofupressis ackiarhave
0.01 wt% (by.weight based on.th t al i ght .
been described gs(caalsing togicity pro%?ems n beefe caEEtPe. At nasbednt 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 extract. 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.

It has surprisingly been found that isocupressic acids can be removed from pine needle
extracts to form an extract which still exhibits therapeutic activity (such as the ability to

lower blood pressure).



10

15

20

25

of the conposition) and preferably further conprising
one or nore organic acids (e.g., shikimc and/or

wquiesioa4eaci d). | n anot her aspect, the inventi ORCT/GB2004/004580

provi des a foodstuff (for exanple a dairy based food

product), food suppl enment or pharnmaceutica

conposition conprising a conposition of the invention.

A further aspect of the invention is a nethod of

i mprovi ng one or nore prop;rties of a food product

sel ected from hardness, texture, aeration,

spreadability, ~oral properties, nouthfeel, fl.avour, .
Accaingip thePisessb ITGiosh SB o F5Y OISded FEP S PHYFY f Obtainable
as a rngﬁﬁ tﬂ’oﬁﬁpiné"’ﬁé&ﬁbs? RIVRd BeSpdutie ARt NG npHstgt iB®upressic

ood product a conposition conprising one or nore .
acidaogmnimsdo apaumads of teas Bae B4 3EVE (0 VRt hesed 9 b gkl aveight

s an extract. from.pj T :
o RS, PRI I BEEChEDioTU, Y BAET LS356Rs o
shikRhRGUE/br kAl adidRs not contain the material. The

i nvention al so provides a conposition, foodstuff, food
suppl enent, pharnaceutical conposition or dairy based

In 4088 RLRAUR Rberdilf driERtd Rddbof (Esenbaplonarirpiaed food
pressure In manmal s, particularly in humans. In yet

produett fred sappleent drindainmgerichlosPRIOSIHOH SEMPHENG gecogfpogition of
mat eri al conprising one or nore organi c conpounds,

the WXPR{%at eri al being obtainabl e as an extract from pine
needl es, for inproving one or nore properties of a

food product selected fro £a£dness, t ext ure, o5 of
A Terden iR, Ot SROEBTY 1 TOPL0T BRIBRURE (B8 OF MYl RFCBEHTes of 2

! LOWbm MArgsQs! ¥ asRtiof, §reesisiy)braingroperties,
:moiég¥§¥{g?%gertig§. The propgrties argginproegd fhop

mowthfepla fledourp calpump tviseesiiys ease drrpesasing @bél hselgunrapertisat which

does not contain the teri furt . f .
conirpacs MOURORORE 0o e AR LERARE b oHBhAiHA LBEPAATRSEL o more
orgitfic ERBpduRdE Rhiddmpekitich beingrpbiainesle th en fegtrhavitomg psieepsdles.

Thqt,\éfe)gf:r{igsgarg grg]?r@ggtggé)ggﬂrg Ttgﬂaala g%l)v\e/ﬁ%relt enscieclalef%gg %rgJugtrQhat does

not contain the material.

The invention also provides a composition, foodstuff, food supplement, pharmaceutical
composition or dairy based food product of the invention for use to lower blood pressure

in mammals, particularly in humans.

In yet another aspect, the invention provides the use of a material comprising one or more
organic compounds, said material being obtainable as an extract from pine needles, for
improving one or more properties of a food product selected from hardness, texture,
aeration, spreadability, oral properties, mouthfeel, flavour, colour, viscosity, ease of
processing and health properties. The properties are improved compared to an otherwise

identical food product that does not contain the material.
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t hereof (preferably water), preferably at an el evated
tenperature of from40 Cto 110 C, to forma first

WOexL5ad4021r endvi Ng i socupressi ¢ aci d conpounds PETAB2003¢H04580

first extract, preferably by treatment with an ion
exchange resin and/or activated carbon (preferably
whilst the first extract is in aqueous solution, nore
preferably at an el evated tenperature); and
optionally, filtering and goncentrating the treated
extract to obtain the conposition as a powder or a
concentrate. Preferably, prior to stﬁg.ga), t he .inefth
A y¥ideEheEshcE brteR ALY it OSSR dRt Fondring s spamsfian gt the

. ] LAGhd HaRvthglsRpd0 carbon atons, such as
mveﬁ@?{gnJ , %Pr%l?ék pref é)r abl aF a tenperature of from40 C
treating ©0c GedFiveithpa eolverstsaiepied i Walkr, yreasifosrdeeniy andepaitures

a par t he .i sogu ' ' i Ad of 1o ©
eyt o B e i e Bl St RuERTRRR 10 TP .
to fdrd LCapedxkectof | owering bl ood pressure in mammal s

particularly in humans. Therefore, the inventio | s
rempYing |1§¢é@rassm%amapoqné§ﬂgﬁﬁ% e IYSBS"%&%EH‘.%@%&Y@E&%&?PP“‘W
with «’:g]elgltl bﬂ%a%éﬂ@sriﬁ SNEOHNivdidH @rivRNPREcri¥ Gihil QAP itss 8SrdchRB in

admnistration of a conposition, foodstuff, food

aquanup po etiven tmorgyraferabbieaitah clevatediepwsiatyreh aet  dairy based
foqd oduct .of the j.nventj ' i o

e L L

povRlePd sFREnirateh RedTaasly] privato senpighe pioanendlatare preyessedivith

food product of the ipventjon in the manyfacture of a
a neyopRiB SPHieBin(efzo A1 £ikang ?Y&’gaﬁi?ﬂ’ it topioe%li’ﬂlﬁ %&ms S o hefhno)

morféﬁg%gztaﬁlﬁdt% emTRARES bt keRS4PIC 1190 POVETti preteatheRE tyipitally
the Tormof solids or liquids, including solutions,
rempuspeesstapert afithedsosperessicaasids. Pref erably, the
conmposition is in the formof a powder or an aqueous
solution. It is surprising that the conposition of the
Thel dd4HBLitiONoF 8¢ &ivastidn) efdpedidiCeongtrisinigitlys camemnitiondsigipable of

1ow2§1§g;g1g§£ @tgsgqey?egg}d@%gqg;ggsg @%ﬁéﬁ?}:ﬁy Enhﬁlgmaimts. Cﬁ{é%f&%?ﬁle invention
also involves a method of lowering blood pressure (and/or treating hypertension) in a
mammal which comprises the administration of a composition, foodstuff, food
supplement, pharmaceutical composition or dairy based food product of the invention.
The invention also involves the use of a composition, foodstuff, food supplement,
pharmaceutical composition or dairy based food product of the invention in the

manufacture of a composition for treating and/or preventing hypertension.

Compositions of the invention can be in the form of solids or liquids, including solutions,
suspensions and dispersions. Preferably, the composition is in the form of a powder or an

aqueous solution.

It is surprising that the composition of the invention retains therapeutic activity, even
though it has been treated to the extent that it comprises isocupressic acid compounds in

an amount of less than 0.01 wt%, because it has been found that isocupressic acid
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an anount of |less than 0.01 wt% because it has been

found that isocupressic acidconpounds have activity in
woOawsrou#g1 bl ood pressure. The term therapeuti cPatiGB2dd4y004580

in this context neans usefulness in the treatnent,

i nhibition or prevention of diseases or disorders.

D seases and di sorders include, but are not limted

to, high blood pressure (hypertension). The invention

may i nvolve one or nore of .the follow ng effects:

Iomering bl ood pressure; |oOwering systolic and/or

di as i c bl ood pressu reduci ear
comRQUSTH: S RRHEE FaTHEPOL PR | Ly b Ry civity im this
con?e@@ "iﬁ‘&ns@fusﬁl}lﬁ@ﬁa iy e aedtm@hts QASBitioh e&upteﬂﬁqtioheoﬁ areRs or

aneurisns; reducing the chance of stro

dlsqrdgs o\Risrgsds| 06 dliserdesy instudenbuti aip net limged Ffb hlgh blood pressure
GW e nh:ﬁascular system inproving bl ood vessel health;
que g stress on snooth nuscle tissue; reducing t he
chance of chest pains; providing part of a healthy
lifestyle; inproving the chance of healthy
Th@hwﬁmloﬂtﬂagz involvechme ion gloteh@f ted fotlowingfelfrgisnigwernng bieoth broshire;

vessel s; i ng. ca Cc stress i. mpr.oving . .
lowep il i ot flas Ol ae?ilmassuﬂfh efeg%%’.@sﬁe foffig TedHging
s rﬂ;ﬁ‘dh%ﬂ& h&Re RERAST AYing MY SHalge bBQBOIRIEEEICdi8€sEl reducing the

onpounds in an anount of |ess than 0.005 w% nore

chapqwefoé rapiripmise selueingnthe. demconebstrelesn improingr iped atiicylation;
1mp{r§\?’1ﬁ% %htgacgrcﬁovggc%lﬂsggéﬁic gnﬁg?lh%%ﬁ) il %g’seph&?tﬂl f’&ilﬂimg Eﬁess on

i Socupressi ¢ aci and "1 socupressic
sméth @aisclanssuas esdiusiyig dingy niensd yf hhaastspmnsar}ﬁo‘némgrpartoof a healthy

e RSP B 3Ehe 0 o 2 1 L S B APt o e

bloSX {4s4d; SedueiE Rardfuc isibdsi SRlALRAIVEng@eterya@ad Bt ckbicting.
di hydroagat hi'c aci d and tetrahydroagathic acid.

| socuppressic acids may be in the formof derivatives
of these acids, for exanple acetylinbricatoloic acid
and acetyl i.socupressic
o FRESBbSF BRGRIEGoR RGN SRETO: CONPAT NS T aucrpruLdy o oo
am@t f TefDTHag af G50 ke%aidle pa@atamymeas: itthn 010D dtO@IARI Bore
aci d, tetrahydroa at hi c acid acetgllnbrlcatoI0|c acid

preferabl dest {Han é)d@@p‘ﬂe/s SRk asclees thap N0AMEYmt Th tors STsppgpessic
acid: c&%%oﬁ'ﬁtdé{g aﬂH°¥1§0£5%§§£ abhy 4:838ed BHdnymously herein and refer to

isocupressic acid itself and preferably related diterpene acids found in pine needles and
their extracts, such as imbricatoloic acid, agathic acid, dihydroagathic acid and
tetrahydroagathic acid. Isocuppressic acids may be in the form of derivatives of these
acids, for example, acetylimbricatoloic acid and acetylisocupressic acid. Preferably,
therefore, the composition of the invention contains isocupressic acid, imbricatoloic acid,
agathic acid, dihydroagathic acid, tetrahydroagathic acid, acetylimbricatoloic acid and
acetylisocupressic acid in an amount of less than 0.005 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 composition 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
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0.003 Wt % even nore preferably less than 0.002 w %
such as less than 0.001 vt % Preferably, the

woanpagsion is free of isocupressic acids or PCT/GB2004/004580

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 theconposition). The | evel

of isocupressic acids can ge det erm ned, for exanple,

by GCMS. The conposition is obtainable, and is

preferably obtained, from pine needl es. Pine_needle
compesitiqm of ShabIgl PF GTCUPETICeaCitt opf N6 GEHEIntn L SFHRRe by
GCI@gnderos_a. Pi ne species include Pinus al bicaulis,

'nus aristata, Pinus attenuata, Pinus balfouriana,

Pi nus banksi ana, Pi nus bungeana, Pinus cenbra, Pinus

cenbr ai.des i nus, cl ausa, Pi Ot ar ' .
The GGRIRPBHP HpORGRdEn S TP ST AR fPar o igdles. Pine
nee@6Uhrk refBiably Sfrah Ishidsi of, pifdl bthsr thag elimarpuinideroRi.nPine species
. flexilis, Pinus glabra, Pinus heldreichji, ftgus _
inclydsf Prrasyi albippiliss TIaDEILFgn &7 HIFL F6n é(_@‘éa,“z prigae Linus
bankSea20 l}jg?l)}abw%i% PIRORAYE L2 PiRisNES:HFORLd, COLAs cBilS Pinus

nugo, ~Pi nus

ricata, Pinus nigra, Pinus palustris,
contortauBinparyilierio Pénus PlensiforpuRgen schipitauBingw adwlist Sinua elliottii,

. Pinus radjata, Pinus.,resinagsa,,Pinys .rigi.d L OMS. . s
PR hon B R R IR e g e
lamB&¥NBind DUSacSY,| FRSE MaSsonRinal P inusbudraphelomPeyusPowuicola,

~taeda, Pinus thunbergiana, Pinus t?rreyiga, Pi ny )
Pinsi e Bivets "PIIRGEs VAl BIEEH sTHHE PBPAGE d@HoBHIIGra Pinus
pungén%f Fﬁq?&b%%l‘dg}’%ﬁ BRPAS A PidsSedih QB PlnysiasBANt #biana,

i'nus tabul'aeforms or Pinus yuannensis, nore _
Pingr @f-@traPiys sinebifvetisr Piaus isisolfusofini e sirias 8wk mbat!qejftn'ezzs,
PGB e BB 8 B PRSP el R0 e

and CONROWRE D ensiy JBRIGaHI R NMRO WBfhPodiieh &offpauass basdoniana, Pinus
conpri se carbon, hydrogen and gxygen atons a

( d .
tabidafprial ary Por exuagianss. dRER RISTeHY: oﬁ’én,maliﬂ%g phoiem Pimus
and sl [ Fioh iy O8mMiRE 8habl YndtO RS ahRES N ounds
m“g%gg%¥ZEE%ﬁ%n(gnggq%g§%§3g, ﬁﬁgrein Ais am%. i ’
more preferably two or more organic compounds. Organic compounds are compounds
that comprise carbon, hydrogen and oxygen atoms and optionally other atoms such as

nitrogen, phosphorus and sulphur.

The composition preferably comprises at least 2 components A and B, wherein A is a
compound that is obtainable from a mixture of A and B 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

composition may comprise one or more compounds A and one or more compounds B.
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conmpound that is obtainable froma mxture of A and B
by elution froma silica colum using 100 % net hano

waowslwent and B is a conmpound obt ai nabl e fronPCh&BRe0#H04580

silica colum using nethanol/water m xtures (5-40 % by
volune) in a series of subsequent elutions. Ais
preferably selected fromthe group consisting of

phyt osterol, polyphenols, bioflavonoids, tannins,
organic acids and their copplexes. B is preferably

sel ected fromthe group consisting of am no aci ds,

Pre e‘%}’&gli?%‘é%gprogl}ﬂgil gslaﬁl’gég E)Igﬁ?lﬁé glglgglg}dg §Vhexf el rgorer]cﬁan one A

¢ wcﬁ)[sg&@eﬁt) il AODANR @f‘ﬂmWSnt@rG@'ﬁt % T ReBHNP OS5 id § PRt ABMost
onpri se one or nore conpounds A and one Or nore

prefeoaho Unths4 0By 196, e ithendoppositien egrpast B Ontaid er@qr@,@%mﬁs where
A
ok B R PG 305 b R

12viaroef e6 st bteferdidy B @o BOWM Jhasernet thp mefght abihy cdbpdsttiohd Wt %
and the conposition conprises B (or total B conpounds
where nore than one B conpound is present) in an

ThASBHNin Qﬂe tf:rﬁmﬁlieﬁtothg Qo%os{ﬁmpéi@ﬁi@ AR or cdBprdsMaeast one

nost “preferably to 10 wt% based on the wei ght of
comprend eetpasi from mhe grhepr @cfn@us@no olirphyinsteertopsdyphsnels, hig@avonoids,
o FETRESH T og 5 LONTREL 8 SORE 8 Sobol: 835cRB rom e
groPhYdoBSiEt&1z0bE apdoy pEids) OﬂJ@tlddEsl, qird)tams),n qQuetsating aefrpemﬂds flavonol

organi ¢c_acids and their, co exe? gnd at astlone
ey S NGB o R B S ORGP e DAGPS ERHEIBIam no

aci ds, peptides, proteins, quercetin, terpenoids,
f1 avonol gl ycosi des, biflavones, proanthocyani dins,

pol yprenol s, lignans and m nerals. Conpositions of the
Coﬁlgéfs@ﬁ&lsocﬁ tgé %\%‘hﬁ@ﬂ ¥>re@&ﬁm§|o%ﬁlp§1§é I's'xhﬁlfln‘?m afid ageV Qﬁlmc acid.
I nic aci kKinmic acid is preferably present

Shlkinrec audpsagneferabﬂus prsfent frethi nomprsiténms iof therneambion in myamount by
wel\gﬁt %hth% gcf)rflt%ohs a??elagtl n%‘a rlePetrabl ltea%Qg/‘% R6 fp%i%gtlb}gf at

re prefe eas 'such ‘as a

leadt@394, Meh ad at |l@alSI6 %/ atdeasat 7 Ve asleaé%l 8 a/B at &asit1 9199 dvmdleast 20
at |east 20 % The u Limt. for anDunt of

%. skheipRerdingé fog thesanqpy %faﬁlhrlglfmw&crf{ﬁ X D8Ny thpd ¥, more

pregéﬁ'ﬁjlfﬁ@m&‘e fin EI@% saa% fH0n &k tﬁatﬁcio @S oo ABFEthEN 2R o8 Again

or no nore than 25 % again
by we1ght of the composmon 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 compositions of the
invention in an amount by weight of the composition 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 %, or no more
than 20 %, again by weight of the composition. The quinic acid may be present as a salt

or other derivative, such as an acetyl ester.
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by wei ght of the conposition. The shikimc acid may be
present as a salt or other derivative, such as an

waceatsyudsest er. Quinic acid (typically as D qui RCT/GB20@)004580

is preferably present in the conpositions of the
invention in an anmount by wei ght of the conposition of
at least 5 % preferably at least 6 % nore preferably
at least 7 % such as at least 8 % at least 9 % at
| east % at least 12 %or at |least % The upper limt
for the amount of quinic acid is typically no nore
than 30 % nore preferably no nore than 27 % such as
no nore than 25 % or no nore than 20 % again by
wei ght of the conposition. The quinic acid nmay be

Spebiffie %%férr@scoﬂlp'i)ﬁhbnmf o heentiher dovadrisy ehikisnic Acid \ndnyuinic acid

acetyl ester. Specific preferred c sitions of th
in theaERUNSrSPEGHF i dhes RTSePHIE t‘é{%lp(ﬁ”&r‘%?’&uvéﬂ? EXgRple phsuch a

con%?lgtlm n%e chgést 89, brwkig: HGERIAND atdVB 1BAE 39, ?%6ght

such a conposition conprises at |eas
quittic bgid vvaclgztstwé}h it B Or¥/cshélding: agivrndtS Yodag “bquimisyrcidei ght
qui nic acid, such as 10 %to 30 % shikimc acid and 5
%to 20 @6quinic acid. Conpositions of the invention
may further conprise |ow nol ecul ar wei ght sugars,
preferably sugars having a nol ecul ar wei ght bel ow 1000
Corbpdsitions .of Rhefirventdn Inoay fwther ubrapriweilcg?htmcﬁqg@swaight sugars,

sacchari de uni and i ncl fruct se a
el 08 R0 U B! HBRSBhA5a o
mol@&ﬁ&eﬁ/@@hfy sfgh@Mrd andfokachiid¥ bits V@Hgﬂﬂbludé& lgﬁi&oaﬁ ﬁ?tfbtc%: Gand
% or 20 %to 35 % by weight of the conposit

mosamhpam APV AT SYRLET B AggEsyis preferady fiom b %1050 % by
Welgﬁ)t %105 l’ig E? &ftg 40%% Wh% & £, b? V&;@gﬁﬁGf {thngE)Qﬁ‘&Pt )

ement or ar maceut conposi t These

products provi de a conveni ent forn1|n whi ch to deliver

t he conposition. Conpositions of the invention may

conprise an antioxidant in an anmount effective to
Corhptﬁsﬁtﬁaas @fttlteeinsmimhlmawb@ﬁsadrﬁa a:prstsfft(fanreanp}w 7 dsipebesed
foogtp ? %4) gjg%{égqegp or p%g%}lalx utica go%ﬁorgglo%g e[%tesse ﬁgglllc?sr provide
a convenient form in which to deliver the composition. Compositions of the invention
may comprise an antioxidant in an amount effective to increase the stability of the
composition with respect to oxidation and optionally colouring agents and/or

preservatives.

A preferred composition according to the invention is a foodstuff. Foodstuffs include
liquids (e.g, beverages) and solids. Suitably, foodstuffs will be packaged and labelled as
foodstuffs. Conventional foodstuffs may incorporate the composition of the invention in

a suitable amount.

Pharmaceutical compositions may, for example, be in the form of tablets, pills, capsules,
caplets, multiparticulates including: granules, beads, pellets and micro-encapsulated

particles; powders, elixirs, syrups, suspensions and solutions.  Pharmaceutical
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A preferred conposition according to the invention is
a foodstuff. Foodstuffs include liquids (e.gqg,

woevwsriagres) and solids. Suitably, foodstuffs weCi/AdB2004/004580

packaged and | abel |l ed as foodstuffs. Conventiona
foodstuffs may incorporate the conposition of the
invention in a suitable anount. Pharmaceutica
conpositions may, for exanple, be in the form of
tablets, pills, capsules, gaplets, mul ti particul ates
i ncluding: granul es, beads; pellets and

co%&{j&é,e n\gﬁg ;;g{q)g);igeg SBF.) g{q]gérg%g%;gipggf\;\ég:%gﬁtab% ' $iment or carrier.

PhaPrE&Eﬁ%?%&@ﬁi%QM@%Hf&ﬁﬂ@ ahptbd £0P ABMinS®raflon parenterally (e.g.,
pharmaceuti'cal » acceptabl & di'l uent or carrier.

oralBhaQrelte atniciatratldo ppropdsitions sazrhs ipselikealiqud frapasdnaptake
dm ni.st,ration parent y, (€ opal: ‘s
i 350 B 08 AR, S B 060 DR, B s
condpBik&bader ey fakeriidend/@ravicting aptet. sPhapoacketisally acceptable
suspensi ons and syrups. . Optionally, the _conpgsitions
cargeompi Fle 1056 B B FRIRIS At AT Lg O 851 U AgrToaey- The
pha?ﬂ&:@ﬁt?cal Rhapdmpas o GRd t@rEEPiablBn@ar 0.180% syiwabhteof the
or use in such conpositions are well known in the art

conghsipharafathy. inVhwiopharfraueaseitical copppyBonsi ehdhofinygsion are

i nvention.may.contaif 0.1-99% by wei ght of the
gener&ﬁ%BE?P?rieng %‘I’t Oﬁaegeif?qrvn%nti on. Pharmaceuti cal
conpositions of the invention are generally prepared

in unit dosage form Further, exanpl es of product forns
Furl e KR ZO OB I TS AL rGga CSuAs DAL emerts,

suck Y& tBe OFIH ok BEott Q41 Qha@ Bpdule, Qﬁifer%ly Bolpfiding aP&ithfsulating

preferably conprising an encapsulating materia
matsehleseteettdf franmthc grogp capsigimssoisgalain, stardiemadified sfaghcprarch

nodi fied starch, starc i vat | S .
deriicres ik FrEble SRESF bR ilE0e o ARaRERE Snateria
maﬁ%?ﬁ’(ﬁﬂaﬂ& JIRnORbEsAialidgy o pollymieriziag agents,i stdbiligrorantioxidants,
_ polynerizing agents, stabilizers, tioxidants, ljght .
iR bhing g aaE Ok PIOSSCtBE RSN VI i SESRSRTToand i like.

I i\ i e SV i .
Preg%ag)g}g élYegléﬂltt<ﬁ>§ag% ¢ i@ rdpbkiBon Eft' tﬁifa &R of in titefoHA s%pplené%nés is

e conposition of e invention in the f
from U pyy te rredinsg (nsoré prsfaribly fiom 1000@tg 78%mE)e pref erabl y
froml| QOngt o 750ny) .

The foodstuff of the invention is preferably a dairy based food product. The dairy based
food product may contain the composition in an amount of from 0.01wt% to 10wt%,
more preferably from 0.05wt% to Swt%, even more preferably from 0.1wt% to 2wt%,
based on the total weight of the dairy based food product and based on the dry weight of
the composition. Dairy based food products include edible products comprising one or
more proteins, fats and/or sugars derived from milk. Milk proteins include, for example,
casein and milk sugars include, for example, lactose. Preferably, the dairy based food
product comprises milk proteins in an amount of at least 0.01% by weight, more
preferably 0.1% by weight, even more preferably 1% by weight, based on the weight of
the dairy based food product.
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The foodstuff of the invention is preferably a dairy
based food product. The dairy based food product may

woamisau#021 he conposition in an anount of from B8COGB2064/004580

to 10m % nore preferably fromO.05wmt %to 5wt % even
nore preferably from0.1 wt%to 2wt % based on the
total weight of the dairy based food product and based
on the dry weight of the conposition. Dairy based food
products include edible pr 8ducts conpri sing one or
nore proteins, fats and/ or sugars derived frommlKk.

M Ik proteins include, for exanple, casein an

1.l K
Dairy iogsedsfoodpsbliess offllss intseiiep |péefenahlat1@§%a WP%F%F%{BP? fropps to
99.52\%3{3&1?%%%&5&8%%%95@ t;ﬁ@f@}&BlySﬁﬁo'@slv%wr oteins in an

| edst Yo'by wei'ght, nore preferably
0.1% by wei ght, even nore preferably 1% by wei ght,

based.  gon t he ht of the dalr O
Dm@h@ﬁ?i%%§%Hmﬁ@%ﬁgﬁ?gﬁﬁ% ¥ Off Ty 'mlﬁven |%ﬁgggéfg#§%?%gus
emulik%&ﬁ oR dUREE/0omiwakr @foilfif Qﬁite@) onileo®9. 5 W %

preferably 20 to 90 wt% nost preferably 30 to 85 w %

Dai ry based food products are typically oil in water

r\%\ym&’%{)’%%%dsfogﬁl ﬁrodgFtQ I%? 'iﬂer}lHQéfﬁoﬁ @Hﬁlﬁh%ne? £ é}eléjs‘ép | "ﬁ%& fat phase

n wat er) enul Sions. rtain dair
prefbﬁsgzcﬂlimd apolidi fat tenterft (nhasuiadveYMEBnorco nir-sieleilisedf fap) at 5°C

o ISR H LI, B e
pref@raBE/) 1 1t G, MB{RE ab Yerr@lningndliat fa3dtdnt NS’SNMﬂ on non-

<20, preferably <10, nost preferably | han
stabilised 6 oref well mvemthﬁ @klélé‘i? irihe 21t 28 e fmqmdcsiﬁsmbed

in }:Itg:ﬁ[ ?@ N 'A%&chﬁ a%@ ant ﬁé@g% BONLRDIR S Kidah € thdt Ahe N-

|nc described in Fette,
valudas freisureineter ﬁtshnmeltﬂng lthe B80abp1O 38) C, WBOeURS the melt is cooled to

Non- st abi lise s_that ue re
0o £ kel (Rl e P oS BT eute PR e Ml hent
temk)ﬁ‘aﬁl&o L&d kt@ eQ thareRehpk@fire dbr 80 Gnihotes, 3@hdrbupohehe Nivahe is
|sheMedtotherma&MemmttemmrMUreand

medsepet. at that tenperature for 30 minutes, whereupon the
N-val ue is

Examples of dairy based food products of the invention are cream, milk, water
continuous or bicontinuous spreads, confectionery or sweet spreads, chocolate, snack
bars, nutritional bars, ice cream, confectionery fillings or toppings, bakery fillings or
toppings, yoghurt, including drinkable yoghurt, curd cheese, milk shake, slimming

drinks, cheese and cheese spreads.

Preferably, the dairy based food products of the invention are essentially free of trans
fatty acids (which are carboxylic acids containing from 12 to 24 carbon atoms and having
one carbon-carbon double bond) i.e, they contain trans fatty acids in an amount of less
than 1% by weight, preferably less than 0.5% by weight, more preferably less than 0.1%
by weight, such as less than 0.05% or less than 0.01% by weight.
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nmeasur ed. Exanpl es of dairy based food products of the
i nvention are cream mlk, water continuous or

woizewrusnuous spreads, confectionery or sweet BOTABI804/004580

chocol ate, snack bars, nutritional bars, ice cream
confectionery fillings or toppings, bakery fillings or
t oppi ngs, yoghurt, including drinkable yoghurt, curd
cheese, m |k shake, slinmmng drinks, cheese and cheese
spreads. Preferably, the iry based food products of
the invention are essentially free of trans fatty
acids (which are carboxylic acids containing from 12
Thet dniny4 basad Hoed areshvst ahdhh AVERE o REETTAPIE oS CFndh BTt ethe
D) o rbncEriest NfaL Mok that ' i BHMKIRL the
ol P ko s MBS e oS PSPE A B T dofk 2% SOy
confpysitien:g hhprovat apmefser iatprgved e texturhammproed Aerajiengmproved

sych.as.less than 0.05% or |es .01%
O v BT pPoRnee bR ARl G0t s, bt
colduRV R BEREERY, aletiyr Hape eaenttn, nmpeved whiyeiipbtopeitieg and
. properties conpared to a correspondin produgt t hat .
impieyied eAgst OCpEAFIAS NCIBRARSEETS 416 ARPIORY GUBBAIRG 1) B céherwise

ident[BRY %ég gm%a%)élt HELdods TRE QYRLn 36Y AlatePRl.  PRRLRMSHoperties that are
SpreadabiTity, d

I nproved oral properties, inproved )
impremet ce@tingi topthe vednfibmacueral beipedies coliouvisupirpprearstce, in
vi scosity, better. shape retention, .i nproved whi pping..
Pm%?@ﬁe??“%§ﬁaﬁan?ﬂ%ﬁ3b &ﬁgégéquprgéggsPH@?”?Eéﬁ%k“ visual
appPA@R@I ti es are inproved conpared to an otherw se
i dentical food product that does not contain the
material. Preferred properties that are inproved

Th%@ﬁx&ﬁio%nllﬁiﬁm DRI 11 2R e D@k AR 86 bEEmANE/Bbpe in

j
°appearaﬁtg? rn particular increased simlarity
anyt @aypulr e examples amd tkoughait thisopesificationandtiporeniageaaparts and

appearance, The.fol | ow non-limting exanpl es
mﬂP?@E@YV@EEIWﬁ Sﬂﬁﬁﬁﬁﬂﬁ%ﬁggﬁﬁ‘do not limt its scope in
any way. In the exanples and throughout this

specification, all percentages, parts and
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. 500 g hexane
was added to the flask and heated under stirring to reflux (~ 60°C) for about 3 to 5h. The

resulting pine needle solution was filtered through a Biichner funnel and the hexane
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rati os are by wei ght unless indicated otherw se.
Exanpl es Reference is made in the exanples to Figure

wa.2006igune 1 shows the dose dependent contract POWGB2004/004580

rat aorta caused by phenyl ephrine and the inhibition
of this effect by a pine needle extract of the

i nvention. Exanple 1 Pine needle extraction 100 g pine
needl es from Pi nus massoni ana (i socupressic acids

(1 CA) content 0.33wt% wer g cl eaned with water, cut
into small pieces (3~4 cm™“and put in a flask. 500 g
hexane was added to the flask and heat ed

un
remgtqdrmsmga foary @wmkat@a By @pds griragheqaing b7 capounds of
the Egﬁﬁ) éskl'a 01@ ﬁgﬁlé ﬁxtt%@ﬂ Wis 1R ué’é@glmfful'thﬁreﬁﬂerhﬂ&ﬁélgh a

unn e hexanel2 renoved using a rotary
evaporator The crude extract contai ns 8wt % of

e_.l soc ac This
Theerﬁi C‘f’ 1&%&@5&8% a&gr taea%J gen% ee rﬂegy(e{sg{%l%‘féxﬁ%d {3) aﬁ‘%aesk and 500
ml B&SinckdBsewhl A4 wasadded.t T&hfatnetktuﬁd’ eat mmetd i 100°@ efmaateouW&sSh
transferred to a flask and 500 m de nerallegv) [

Thepeise erdretwasTiécred rQned anglichaer fpary 2a¢ cqnsgnieaty
th1s§éa<ﬁr%g|15§ggesﬁm d%ei(etxrlﬁ&ta WA fP'o%’s@ﬂ ﬁlq{ugthﬁlql}tgﬁu@an%)%@eaﬁded

centrate to'1 his extract
the Iprpture sianmaDoaimsd avE0 HE fmﬁhAAfﬂ@bﬁV@epﬂ ihrehgbtarBizgphner funnel
Consultants) dded; t.he. re tai
o g0 s o 5 SFOR S res 4t FORph PSR e TR e e
neefHORHet(RCA esmye 0tdoswessi n, the sol ution was dried in
a rotary evaporator to produce t he pi ne needl e powder
(I CA content 0.003wt% . Exanple 2 Thoracic aortas were
obt ai ned from spont aneous hypertensive rats (SHR). The
Exaniide Acic aorta is cut intorings of 4 to 6 nmin
| ength and each ring is connected to a tension

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.

Figure 1 shows that phenylephrine causes a dose dependent contraction of rat aorta (the

upper curve in the Figure). After incubation with pine needle extract of Example 1, the
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transducer in a thernostatically controlled and
oxygenat ed organ bath contai ning nodified
wénelsg4densel heit buffer. The contractions of PCIEGB20d4/004580
aorta are recorded continuously under isotonic
conditions. After equilibrating the tissues, a single
dose of nmM phenyl ephrine was given to sensitise the
ti ssue, followed by washout. Hereafter, two cunul ative
dose response curves of phﬁgylephrine wer e gener at ed.
The first dose response curve was obtained in t he
absence of an extract and serve 0 curve.
conjspetion qfivet auhbMRESIHPNLTE £ Fr]@%‘;jy t“a%blfeﬁ }?e %F&We in the
gégfubated with the pine needle extract for 1 hour.
|l owi ng this incubation period, a second dose
response curve was obtained in the presence of a
concentrated formof the extract. The data were
E¥gﬁ§¥%sed taki ng the maxi mal response of the reference
curve as a control. Figure 1 shows that phenyl ephrine
causes a dose dependent contraction of rat aorta (the
Prepggépn e{A76c n the Figure). After incubation with pine
needl e extract of Exanple 1, thel3 contraction of rat
aorta by phenyl ephrine is clearly i nhi bited (the | ower
Two (pineenekdie telgack weregrodugsdanphe figst H@mﬁ&tr&l@hlbﬁ a comparative
racts pi ne needl| e extract
crap i PR PR Rt T " 0pd, e MESH Zhp & wires
for@ QR HRI fRktRG rhcs 96R 8 8 SdrEplaat@adingd vehs Reaiidnexanpl e
(Extract 2) is a purified formof the first extract
and is an exanple according to the invention. Extract
Ext%ac\f\@%vag%t@lh%g Bfodol | ows: 100 g pine needles from
nus massoni ana was cl eaned, cut into small pieces
o (180 (gqiine&ldedileﬁfmm)hmmdnmbnmm wagcltdradkeut intd shalg pisaese@bout
was ad

3tod cm ar?d put into a flask
¢ 1 litre water was added
¢ The mixture was heated and maintained at reflux temperature (about 100°C) for 5h.
¢ The pine needle residue was removed from the mixture

o 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.

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

e 40 gresin (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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The m xture was heated and nai ntai ned at refl ux
tenperature (about 100 C) for 5h. The pine needle

woesisdue2nas renmoved fromthe m xture The pi neCnaBihe/004580

extract (Extract 1) was obtained by renoving water
using a rotary evaporator. Extract 2 was obtai ned by
further treating Extract 1 as follows: 200 g pine
needl e extract obtai ned above as Extract 2 (containing
~5-10% wat er) was m xed mﬁ{h .2 1 dem neralised water

This was all owed to stand 4h a water bath at 70 C for

hal f and hour to dissolve. The m xture was
tréﬁ&p@ﬁ%&dsﬁéw¥WQﬁmeOW$@é@§bl and stirred for 15

70. C.
B e P Pins v e BReet ERPER Rt PR Tg R e 00
n1xture mas then filtered. After the filtration, this
step (i.e., addition of resin, stirring and fllterlng)
sl hee prsulting mixture &g GHteRdr P timpy thiongl & Biches Ky (54
ad%ﬁg; gﬂe resulting mxture was stirred for 1 hour
' ﬁ%& ing the tenperature at 85 C. The resulting

01 XN HELwRaS abbraied FReh Be tltis udihy 8 vghryavBedMaer tof dbidie Extract
(54; 0185nm). Water was evaporated fromthe filtrate

usifag a rotary evaporator to obtain Extract 2. The
general procedure for the analytical nethod for
determining isocupressic acid (1 CA) is as follows: The

Th&gema}ae picse®ixd foreieeshalyiitd] nebhdd for tidtydneiniag dlolcapresiée dod (ICA)
ou

t three hours by neans
is as follows:

The sample is extracted with 50 mL methylene chloride for about three hours by means
of a method based on Soxhlet extraction. After extraction, the mehylene chloride is
removed via rotary evaporation. After this step, heptadecanoic acid is added as an
internal standard. This component is used to be able to quantify 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 at 2 °C /min. The helium carrier gas flow
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of a nmethod based on Soxhl et extraction. After
extraction, the nehylene chloride is renoved via
woab@rogsevaporati on. After this step, heptadecaaoiGB2004/004580
acid is added as an internal standard. This conponent
is used to be able to quantify in the end. The sanpl es
are then dissolved in alittle nethylene chloride and
put on a SPE colum containing 500 g of am nopropyl
sorbent, which has been coiﬂitioned with the
appropriate sol vents beforehand. After the sanple has

~ been put on the SPE colum the possible present )

is kepsipopgnt &t onp orle/mis (are- S8 Uked 2ahice Horesseis| #feHi0 C). Splitless
inj L QL0 : bRt fRktof i REpt TRLBANG! 250 °C. MS
nU%%?é?égﬁggm%T%§ﬁ¥%'8&%&%?9t élgﬁ?ds a#é(gﬁuted m%th
trahdfer [imanealsokepe ndnstaut atdSAtEi ThalySaleteatdd imab satdad E1%odé with an

. acetic acid fter. removal of .t he.sol vent .| atin
1ongag Rtk ?netr%o%'é@ﬁ{’eh“sm&%ﬁa(}%et ?OQISQC%Q’/V 2 r&ﬁ’sﬁéo?o SS(fﬁa USIE an
cledhazambhaneIhde Eubsy v( maki ng methyl esters of the
carboxylic acid groups) and by using MSTFA
(N-nmethyl-Ntrinmethylsilyltrifluoroacetam de) for
silylating any free hydroxyl groups left. This
Blogdpiasste &aneriss egedpr/ivdredsade pHrgéguence. After
derivatisation the sanple is properly diluted using
i sooctane and 1 mis injected into the GC-Ms. The
RefstenbbBisusels imthdkx@RpBitd Tabledl uim (DB-1) with an
internal dianmeter of 0.25 mmto separate the
conponents. Tenperature programming is used: 100 C, 1

Tablk Nb Ry tak BirscREPsiHe h@dRQQubetah 40 C/ nin after which
the tenperature 1s ranped to 250 C at 2 C /mn.

The

hel tharmesignr ¢fégctija sonqepiatdn Eleaprl RsAyleriiine andithg difference
mL/ = a gauge pressure at 100 C).
Splﬁ%ﬁ%é%Dgéfgnggﬁsis used and the tenperature of the

i-nj pation] efedt Bl L olgtvand @en@&thriGe; M8 Iowantfeevalid the more

IS SQ k% t constant at 250 C. The MS detector was

set UG MREFED t h an i oni zation energy of 70 eV. The

mass range collected was from50 to 550 Da using an

el ectron nmultiplier voltage of 1250 V. Bl ood pressure
Isolagaglerdriagrindst s sspettapfiondly dupeteasivg rata (PER 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 agonmist, 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. DRCI1 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 minutes. Following this incubation period, a second dose



Reference is made in this exanple to Table . Table 1
shows the effect of pine needle extract on - the
waoradisaadeif ecti ve concentrati on (EC50) of phenpCe@B2003e04580
and the difference between DRCI andDRC2 - maxi ma
effect (E) relative to phenyl ephrine; the | ower the
value the nore effective the extract Isolated aorta
rings from spontaneously hypertensive rats (SHR rats)
were used as a nodel for testing vasoactive effects.
Thoraci ¢ aortas were obtaiHed fromthe SHR rats. The
thoracic aorta was cut into rings of 4 to 6 mmin
resfogseyttveawds edaihed imigpe wassendseat acennaedtated foon of thenesitiset. The
dttransdagceer iﬂla thernostatically controlled and
ata WP SRUYTA & ™S gan bat h cont ai ni ng nodi fi ed
Kr ehsmelins effetitve botkcberatiol CHpnt racti ons of rings of
aorta were recordeg&continuously under isotonic
corfePimngrdeci AR pa) el 19 BICBYIERMEhe ti ssues, a single
dose of mM phenyl ephrine was given to sensitise the
ti ssue, followed by washout. Phenyl ephrine is an
a- adenergi c agonist, and is used in this experinent to
ThL@ uce %op&;acgggpw f the aorta rings. Hereafter, two
CIMRVRESTE oS e ésgbnse curves (DRC and DRC2) of
nheryhephsbneoriee Yerefoatedha sinneetodit dExtedt i t he
absence of an extract and served as a control curve,
whi FiauDREporiEY Bt APHEPNARERANSE FEBPHAIRAT Wt RS g/ ni
[ . -
B B R R e RS RS e
#or Conprrative esamiiiel Bxgwitregearting to HEUHRA0I8A (par uog,Gean)

SR 985 SR SRTENR SR P 1 0] P

orm o he eXxtrac
datMomehe anal ysed taking - the nmedian effective
concentration (EC50) - maximal effect (E relative to
éh&@ﬂ’%ﬁ?"i@ rpé(algnple: I\%Gthylene chloride extract ac(:cor(?ing to %é 5,60t7,971

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

Mahmoud Mohsen)
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The follow ng extracts were tested: . Pinus nmassoni ana
before Norit/lon-exchange resin treatnent (Extract 1)
wa.2o0@iaur1 massoni ana after Norit/ 1l on-exchange PeESIGB2004/004580
treatnment (Extract 2) 3. Conparative exanple: Extract
according to US-B 1-6, 329,000 (Ji Ling) 4. Conparative
exanpl e: Extract according to US 5,690,984 (Li mJung
Geun) 5. Conparative exanple: Ether extract according
to US 5,607,971 (Al - Mahnmoud Mohsen) 6. Conparative
exanpl e: Methyl ene chlori de extract accordi ng to US
5,607,971 (Al -Mahnoud Mohsen) 7. Conparative exanpl e:
TabMet hanol extract according to US 5,607,971 (Al -

hinaeaal oo o) + + 1 — 4 o~
Em%”%“"&’oug%qg;w & tERCtS +pEECSOT SEERC TIvw

i B
ff%ﬁl@ P extradi B ljgféééo _6'_ Shi l‘!fmil‘z] bWV G 1 Ddcid@%S I @6ilgars?
1QgEC famjly 1 (%9 quinic agid O}é sugads R aicid{(%

1-7.35 -6.31 -1.04 54|0.30]9.8 19.8 @9.0 P -6.81

- 6. 087.350. {36319 0-0@ 15./3421./0327. 0 3/ 9.9, 25| 1% 49 06.96

53 (-0 4. 05.087. 0-@B. 0 4797, 2P.006, 88 .34 BB.05 - 7270

- 6. 437250, 7464p4 190-73 0.1330. 69928 6 -7486 -G -1 |3H0

Qo un|sluwio)—
\l
o>

HS -0880 Q-4 7188 24 -6 47 -0 77 9D 1.93 1.0
5 2 |1bl7g | -643 -0.74 74 1533 0.3 0.6 0.8
736 |-616 | -1.20 76 13.68 0.2 0.0 0.4
724 | -647  [-0.77 90 1.93 1.0 2.3 12.5

"' 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 4

Preparation of Ice Cream

Two ice cream products were prepared according to the following recipe and procedure.



ICA fam |y consists of dihydroagathic acid,
i nbricatol oic acid, isocupressic acid, agathic acid,
waceadsyusazbr i cat ol oi ¢ aci d and acetyl i socupr essPCTAIE2004/004580
Low nol ecul ar wei ght sugars are nonosaccharide 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  renoval of isocupressic
acids by Norit treatnent afd i on exchange stil
activity (Emax 79) simlar to extracts 5, 6, and 7
whi ch are high in isocupressic acids. Example 4
R P%eparation of lce Cream Two ice cream products were
epared according to the follow ng recipe and
procedure. 18 ReC|pe Ingredlent Reference (9@ VVth plne

needl e extract of —t hv

|IIVCII IUII \/ IIIUII

Inggglierto 9.5 Pine ned oi?‘eée"é?f“r éa/é’i 0 0. ngl e rﬁeleﬁle
powder 10 10 G ucosle syrup BS0424303xfadt Cr wgt al theygar
12 12 Dextrose 2 2 |Sorbitan nonostgarates 1 1 Water| 61
61 invention (%)

Palm oil (POfiv 65) 10 9.5

Pine needle extract 0 0.5

Skimmed milk powder 10 10

Glucose syrup BS0424303 4 4

Crystal sugar 12 12

Dextrose 2 2

Sorbitan monostearates 1 1

Water 61 61

5 Procedure

e Mix sugar, milk powder and dextrose
o Add to water and mix
e Heat mixture up to 70 °C in microwave
10 ¢ Add glucose syrup, palm oil, emulsifier and pine needle extract
e Stir 4 minutes at room temperature with ultra-turrax at speed 9500
e Place in bowl with ice-water and continue use of ultra-turax till temperature reach
21°C
e Leave emulsion overnight in refrigerator at 7 °C
15 e Place ice machine in freezer overnight
e Stir the emulsion for 40 minutes in ice machine

e Observe during process and store samples in refrigerator —21 °C
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Procedure M x sugar, mlk powder and dextrose Add to

water and mx Heat mxture up to 70 Cin mcrowave
wadasguueose syrup, palmoil, emulsifier and pPA®GB2004/004580

needl e extract Stir 4 mnutes at roomtenperature

with ultra-turrax at speed 9500 Place in bow wth

ice-water and continue use of ultra-turax till

tenperature reach 21 C Leave enul sion overnight in

refrigerator at 7 C Place ice machine in freezer

overnight Stir the enulsibh for 40 ninutes in ice

machi ne Qbserve during process and store sanples in
Evalwetipn gerat or - C19 Eval uation The ice creamw th pine

needl e extract was found to maintain its shape over a

| onger period indicating that the pine needl e extract
Thd 26 ceaPO®ith pite wbileakran whefomd toosbintitd its ehagle dveea longer

enul si aon. reparation of nuesli bar Recj

emul s Exanmpl e 5 o
PeﬂBﬁﬂ?ﬁlW@n%ﬁhﬂ@F aumepeedleeiiackhasapopgve eligst pn l&mlg@s’@)gcture of
the ¥QORWLt powder 4 % Full cream nmilk powder 7 %

Example 5
Preparation of muesli bar
Recipe

Binding mixture

Fat: Centremelt ES - HC 110 P 04* 40 %

yoghurt powder 4%
Full cream milk powder 7 %
Skimmed milk powder 5%
sugar 30 %
dextrose 14 %
lecithin 0.4 %

*from Loders Croklaan BV

Coating

Fat Couva 500 HD495P04* 32%
Full cream milk powder 10 %
Skimmed milk powder 10 %
Sugar 48 %
Lecithin 0.4 %

Cream Vanillin DU-00569 0.03 %
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Skimred m | k powder 5 % sugar 30 % dextrose 14 %
lecithin 0.4 % *from Loders Croklaan BV Coating Fat
wQ@ams4820 HDA95P04* 32 % Full cream m | k powdecT/AdB26604/004580

Skimmed m | k powder 10 % Sugar 48 % Lecithin 0.4 %
Cream Vanillin DU 00569 0.03 %20 *from Loders Crokl aan
BV Preparation of the nuesli bar Prepare binding
m xture: - crush 700 gram (35% nuesli into fine
particles - add 200 grans (10% rice crisps - mx with
100 gram (55% binding nmix%re Based on approxi mately
20 gram binding for a coated bar at 28 gram the
foll ow ng dosages were m xed: Extract / binding

er bar Reference 0 0% Pi ne needl e

Concentratj on
“frog by Estéffiifa@“?’ 300 g 3%

Preparation of the muesli bar

Prepare binding mixture:

- crush 700 gram (35%) muesli into fine particles
- add 200 grams (10%) rice crisps

- mix with 1100 gram (55%) binding mixture

Based on approximately 20 gram binding for a coated bar at 28 gram, the following

dosages were mixed:

Extract / binding Concentration per bar
Reference 0 0%
Pine needle extract | 14 g/300¢g 3%

14g/200g 5%

- press the mixture in the moulds

- put the moulds in the cooling cabinet until a solid bar is formed
- de-mould

- coat the bars with white couva 500 coating

- cool in the cooling cabinet

Addition of the pine needle extract had no adverse effect on the process.
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14 g / 200 g 5% - press the mxture in the noul ds -
put the nmoulds in the cooling cabinet until a solid

woanosig42or ned - de-nould - coat the bars w t hP@DIGB2004/004580

couva 500 coating - cool in the cooling cabinet
Addition of the pine needle extract had no adverse
effect on the process.21 Clains 1. Conposition which

i s obtainable as an extract from pine needl es, having
therapeutic activity, conE{ising i socupressic acid
conmpounds in an anmount of less than 0.01 wt % and
further conprising one or nore organic acids. 2.
Conposition according to Claim1, which contains

i socupressic acid conpounds in an anount of |ess than
0. @&8mat % preferably |ess than 0.003 w % 3.
Conposition according to Claiml or Claim2 conprising
at | east 2 conmponents A and B, wherein Ais a conpound
that is obtainable froma m xture of A and B by

el t | OfnpdsAhawhich 1§ dbe@lauNasish RErdd rdh Mtehasdlesalaving
eluent and B is a conpound obtainable fromthe sane

si | i ctherapdulirnactitgiyn eO ARSI GUREE B agi! )??@P%@d? 81 Apamp Y of
vol u gfé%sttharﬂn GoS&id, gﬁ% gjr%hgf'l%i’ggirénﬁlgong bibRN garfle acids.

Conp I'on‘accor wherei n conpound A
is selected fromthe group consisting of phytosterol,

Po PO S amstispossioriiig "8 Baind A "Wikn S5AARL GoBEpfYsiE "eia
compounds in an amount of less than 0.005 wt%, preferably less than 0.003

wit%.

3. Composition according to Claim 1 or Claim 2 comprising at least 2
components A and B, wherein A is a compound that is obtainable from a
mixture of A and B 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.

4. Composition according to Claim 3, wherein compound A is selected from the
group consisting of phytosterol, polyphenols, bioflavonoids, tannins, organic

acids and their complexes.

5. Composition 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. Composition as claimed in Claim 1 or Claim 2 which comprises a compound

A selected from the group consisting of phytosterol, polyphenols,
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5. Conposition according to Claim3 or Caim4,
wherein conpound B is selected fromthe group

woanmsiigsizng of ami no aci ds, peptides, protei NSPCT/GB2004/004580

quercetin, terpenoids, flavonol glycosides,

bi f | avones, proant hocyani di ns, polyprenols, |ignans
and mnerals. 6. Conposition as clainmed in Claim1l or
Claim2 which conprises a conmpound A selected fromthe
group consi sting of phytosterol, polyphenols, 22

bi of | avonoi ds, tannins, or%gnic acids and their

conpl exes and a corrpound B selected fromthe group
consi Sioflaypneids Aees, Aegaais, ackispind dasdr coprigxes Ard @ cotnpound B

quer Cehl R.g HRLPRAS I%ggu)})a rclzlblgs\fé%ﬁgl of |a)?ﬁ1909 | Les, eptldes proteins,

bi f | avones, "proant pol yprenol's, “I'i gnans
and mqnmcains teriieno@smfbsmmlo plyacidesd |bnf@vvmsa pyoaiwcpdnidins,
Claims 3 to 6 rein.A is present in an anount of

from BOWBRE@S\M%“@?S "‘Bij@:fué‘?'r%lﬁl y 10 to 50 wt% nost

preferably 15 to 40 % and B is present in an armunt
of from1l1l to 15 w % preferably 2 to 12wt %
pr eT. enC@mpys130rt @cq@r\gttw&nbm Cdﬁﬂftsr?eto\ﬁewbﬁ?mo% 1%%%961“ in an

COWOM{A@I £ 50 n&ﬁ%% gféf@&ﬂyﬁswgo kv%aﬁxst%@feﬁmy 15 to

the prece conprises shikimc acid i'n
an amgQmrt%obnd Bosrpﬁb@en%n an &00@H oy v et 10wt ¥ ereferably 2 to

the. prctbdh i erdraouie ol ‘eompresel SsufsiPEosERGRhosiion

amount of from5 %0 30 % by weight of the
conposition. 10. Foodstuff, food suppl enment

pha.mkeworiten acseryes o I rOTedHhe §¥eﬁ§dnas elé%wmch GRMFises
any Onﬁﬂ(&fucqcﬁf 0B b dfodht of @F’z‘nr Yo asgdsd O/de}prv&é‘ij&lﬁt of the

COﬁp Ing a COﬁpOSItIOﬂ as C alne In any one of
C ai rmoﬂlpmtﬁm

9. Composition according to any one of the preceding claims which comprises

quinic acid in an amount of from 5 % to 30 % by weight of the composition.

10. Foodstuff, food supplement or pharmaceutical composition comprising a

composition of any one of Claims 1 to 9.

11. Dairy based food product comprising a composition as claimed in any one of

Claims 1 to 9.

12. Dairy based food product according to Claim 11 having a water content of

from 0.5 to 99.5 wt %, preferably 20 to 90 wt%, most preferably 30 to 85
wt%.

13. Dairy based food product according to Claim 11 or Claim 12 which is an oil
in water (O/W) emulsion, a bicontinuous emulsion or a duplex W/O/W

emulsion.
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12. Dairy based food product according to C aimhaving
a water content of fromO0.5 to 99.5 w 9% preferably

waQoesw4821wt % nost preferably 30 to 85 wt % 1BCTOE2004/004580

based food product according to Claimor Caim12
which is an oil in water (OW enulsion, a

bi conti nuous enul sion or a duplex WQ W enul si on. 23
14. Dairy based food product according to Claim,
which is a cream mlKk, maéfr conti nuous or

bi conti nuous spread, confettionery or sweet spread,
chocol ate, snack bar, nutritional bar, ice cream
confectionery filling or topping, bakery filling or

to pE4 Py HRRAUE L 9&{3@# QﬁJo?diﬁ( Peheidim CUNHIGNEeS @rea | Kilk,
shake, srlnn1ng arfi n , Cheesedr cheese 'spread. 15.
Dai r y whas ednfinods prr osloattinaceso steatly taon feajorsrie of  s®fegt spread,

to 14, conpri si a fat .phase that displa sol id,. .
ot - COMEOE. (rede bRed bR RARYS 2 dovar gt ieDelt e o
at 5Cid5phb) bMeryElingPdrefoppial yooha@, draikdblatyoghizt, (cuNB2heese,
of <20, preferably <10, nost preferably |ess than5.

16. Daiifyshpgsdnnpadrisksligese 0asheesaiPhd i n any one of
Clainms to 15 which is essentially freeof trans fatty
acids. 17. Dairy based food product according to any
onelDakly dbsed focal heduwhachrdimgmprang ese ¢ @mnG. 050196 ¢omprising
10wt % of the comp

100201, L. SQTRESLA L2 ATV Rl S AN B on

G ai Mg,hPisdd fay et RCh@BIspRe >0, prefeeabf >2b)emtl ok B69E FEN35) of
properties conpared to a correspondi ng product that

does r@f, mefarbiyrOhmogeagferablyiless thanppr oved har dness,

i mproved texture,

16. Dairy based food product as claimed in any one of Claims 11 to 15 which is

essentially free of trans fatty acids.

17. Dairy based food product according to any one of Claims 11 to 16 which
comprises from 0.05wt% to 10wt% of the composition of any one of Claims 1
to 9.

18. Dairy based food product according to any one of Claims 11 to 17 which has
one or more of the following properties compared to a corresponding product
that does not contain the composition: improved hardness, improved texture,
improved aeration, improved spreadability, improved oral properties,
improved mouthfeel, improved flavour, better colour, improved viscosity,

improved whipping properties and improved ease of processing.

19. Composition as claimed in any one of Claims 1 to 9, foodstuff, food
supplement or pharmaceutical composition as claimed in Claim 10 or dairy
based food product as claimed in any one of Claims 11 to 17 for use to lower

blood pressure in mammals, particularly in humans.
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i nproved aeration, inproved spreadability, inproved
oral properties, inproved nouthfeel, inproved flavour,

woebds@madeol our, i nproved viscosity, inproved WRCPDGB2004/004580

properties and i nproved ease of processing. 19.
Conposition as clained in any one of Clains 1 to 9,
foodstuff, food supplenent or pharmaceutica
conposition as clainmed in Caim210 or dairy based food
product as clainmed in any one of Clains to 17 for use
to | ower blood pressure i n2hammal s, particularly in
humans. 24 20. The use of a conposition as clained in
any one of Clainms 1 to 9 a foodstuff, food suppl enent

; ai m a foodstuff, food suppl
or B'BETRG Wacbiop BRI BT bRl iEIErR e (D) e sps

Cl ai Mook Gudplerhéhnt toh hiramdbiaictluompotitiam angeintedf iorClaim 10 or a
| owering bl ood pressure i

. mal s, icularly in .
Puandaim SO it RBRLG 12| SPY 1y 181 0B op FAEae ol Tpin the

manmra anﬁ’i%tﬁﬂecdflaﬁ‘ bbdht ForWEhg WU Lt &ORNA nS@Enals, particularly
providing the manmal wth an effective amunt of "a

conpogiunmms.as clainmed in any one of Clains 1 to 9, a
foodstuff, food supplenent or pharmaceutica
conposition as clainmed in Caim110 or a dairy based

f oogl . pr adiell ASo®b@idTBidod Pranye dne whmmkhipasicutirly7a human,

22. A method of inprqving one or nore properties of a
food pishuedmEEre¥FRUding oh? Haram, ithy B ehjegive amount”of a

aer at ic&ﬂp%sgt%%d%ﬁhhéé Yo afY @he RIFOORIRE @Sto DDUtRbeghEf, food

flavour, ur, viscosity, shape retention, ease of

pr ocessppigmeandr preanbdeuticad gemppsiison agtilamed dhplaisdd or a dairy

I ncor por at.i I nt tﬁe f ood_ pr COPRes tion

conpri%*ﬁémgﬁ€0%¥gﬁ% %“%35%%§E%g§§ggﬁﬁds, sai d

conposi tion being obtainable as an extract from pine

needl es, havi ng therapeutic activihx anp

22. A method of 1mproving one or more properties of a food product selected

from hardness, texture, aeration, spreadability, oral properties, mouthfeel,
flavour, colour, viscosity, shape retention, ease of processing and health
properties, which comprises incorporating into the food product a composition
comprising one or more organic compounds, said composition being
obtainable as an extract from pine needles, having therapeutic activity and
comprising isocupressic acid compounds in an amount of less than 0.01 wt%

and further comprising one or more organic acids.

23. Use of a material comprising one or more organic compounds, said material
being obtainable as an extract from pine needles, having therapeutic activity
and comprising isocupressic acid compounds in an amount of less than 0.01
Wwt% and further comprising one or more organic acids, for improving one or
more properties of a food product selected from hardness, texture, aeration,
spreadability, oral properties, mouthfeel, flavour, colour, viscosity, shape

retention, ease of processing and health properties.
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conpri sing isocupressic acid conmpounds in an anmount of
| ess than 0.01 wt% and further conprising one or nore

wongsde2aci ds. 23. Use of a material conpri si RGTAB20@004580

nore organi c conmpounds, said material being obtainable
as an extract from pi ne needl es, having therapeutic
activity and conprising isocupressic acid conpounds in
an amount of less than 0.01 w % and further conpri sing
one or nore organic acids, %or I mprovi ng one or nore
properties of a food produg sel ected from hardness,
texture, aeration, spreadability, oral properties,
nout hf eel , flavour, colour, viscosity, shape

ret eﬂtP'r&'éss ﬁ)@%‘{?‘odﬁfsmgr‘cﬁ& %@lﬁ%&ﬁl@r& fabdeloERRar 1 89, dich
24. Process for F uci ng the conpoSition of any one

of C apmprisesths BllowngsiepEonpri ses the fol | owi ng st eps:

a. treating pine needles with a solvent selected from
wat er, organi c solvents and m xtures thereof, to form

a first gxuealy pine Heedioy iwith 'assothm edsdital did water, organic

conpounds fron1the first extr ferably by
treat ment WIS IBWUé%Sctﬁ f@‘;‘ﬁ?ﬁ?r%ﬁﬁr ¥

opti onal )y rerfdviderikRQpRBGc cm: eniRuhMY ﬂcﬂﬁ: tHeedt:&d extract,
extract to obtain the conposition as a powder or a
concent r at gref@ghly by treetgentagitle smjomsychangadiesinnang,

wher ei n rlor tQ s

oretr eat g d W H%, ftﬂ?e%n%%?ld cgﬂg?tpe{t]%g tﬂ] Egelt dS eﬁ gt to obtain the

composition as a powder or a concentrate.

25. Process as claimed in Claim 24, wherein prior to step (a), the pine needles are

pretreated with a non-polar solvent.



