1”. Novel iConpositions The present invention relates to liquid c S|t§8ns7
conprising of oil-soluble ingredients for use in the maintenance /
pronotion of health. I'n particular the.invention relates to conposition
for. colouring products for internal or.external use by humans or ani nal s,
such as beverages, processes for preparlng such’ conposi tions and products
containing them Brightly col oured food and drink products have
consi der abl e consuner appeal .. In the case of beverages of the 'health' or
‘energy 'type, a clear product i's ANl RPEWPsitioRssi rabl e for the product as
it enhances the 'clean and fresh' inmage of such products. A clear product
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water and stability to light. These chemical and physical characteristics have allowed
the production of many cqmmerc_iﬁlly successful products containing these colourants
as principal colouring ingredients.

A major disadvantage of using these azo-colourants is the fact that they are
amﬁcml products as opposed to-natura]ly occurring products. Because of the
increasing consumer awareness of the use of artificial additives in food and media
interest in food products there is increasing pressure on manufacturers to offer
consumers the choice of products coloured with permitted, non-azo food celours with_
a particular preference for 'natur’ally-oc_c':urring' colours. Unfottunately, the colouring
of transparent, water-based products with many non-azo colours is extremely difficult
because the majority of the available yellow a'r_ld or orange colourants are oil soluble.

Carotenoids are natufally—occurrin g yellow to red pigments of the terpenoid
group which can be found in plants, algae and bacteria. They include ‘carotene’ (a
‘mixture of & and B-carotenes ‘but mostly B-carotene),o- carotene, B-carotene, y-
carotene, lycopene, zeaxanthin, lutein (a xanthophyll), bixin (eg. from solvent
extracted annatto), capsanthin (paprika), canthaxanthin, astaxanthin, actinioerythrol,
violerythrin, B-8"-apo-carotenal (apo-carotenal), p-12"-apo-carotenal and esters of |
hydroxyl- or carboxyl- contammg members thereof. Many of the naturally occurring
colourants can be made synthetxcally, for example much of the B—carotene used
commercially has been made synthetlcally_ Many'g‘f the carotenoids occur in nature
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-ampunts of fatty.acids trigl rides and emulsifiers.to create a stable
formul ati on. SIgn%/ﬁcantly to ecgsty e have now developed acomposu:Eon whi Pb oes not rely

on large amounts of fatty acids , triglycerides and emulsifiers to create a stable
formulation. -

The present invention therefore provides an aqueous composition for the
preparation of optically clear products for human or animal healthcare comprising 0.1
to 2.0 % w/w of an oil-soluble ingredient as a 20-30% w/fw dispersion in a suitable
oil or 0.1 t0 5.0 % w/v as the pure crystalline irigrcdient ,2-20 % of an emulsifier
having an HLB (hydrophilic/lipophilic balance) value of between 10 and 18 or where
a blend of emulsifiers is employed, a calculated HLB value of between 10 and 18 and
0.1 to 1.0 % of an antioxidant or a mixture of antioxidants. -

An example of a blend of emulsifiers is a blend containing 4 parts of Span 20
(sorbitan monolaurate) and 6 parts of Tween 60 (polyoxyethylene sorbitan
monostearate) having an effective HLB value of 0.4 x 8.6 + 0.6 x 14.9 = 12.3.

By ‘optically clear' we mean a product exhibiting a percentage transmittance
value of not less than about 95% , preferably 98% , determined at 2 wavelenigth of
800nminalcm path lcngth cuvette. Preferably the ccbmposition is a colour
composition wherein the oﬂ-soluble ingredient compnscs a colouring agent and/or an
antioxidant or a mixture of antioxidants. o

Surprisingly it has been found that thc composmon of the present invention is-
able to yield a product with desu'ablc p_ropcrtlcs, particularly high water solubility
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col ours [Enmodi, A Miymmgpf colpisgaralsp be gsedsn the composition according to the

invention, in particular B- carotene with apocarotenal to produce an attractive orange
colour. A dispersion of - carotene according to the invention can also be used in
admixture with other colouring materials to reproduce a range of different hues.
When mixed with sodium copper chlorophyllin, a wide range of lime yellow shades
can be rcproduced; with carminic acid , carmine, or anthocyanin extracts an extensive
range of orange shades can be prepared. |

Suitable oils according to the present invention include, in particular,
consumable oils for example; corn, peanut, safflower, olive and rapéseed oils as well
as many essential oils particularly' those used in beverages used to give flavours, such
as citrus oils. ' ' .

The emulsifier may be any anionic, cationic , amphoteric or non-ionic

 emulsifier or mixture of emulsifiers which is suitable for consumption by or

application to the human or animal body. Preferably the emulsifier is a non-ionic
emulsifier or a mixture and preferably having an HLB (hydrophilic/lipophilic
balance) of 12 -16 and mo_'st preferably has an HLB value of 15. Preferred
compounds include Tween 60 (polyoxyethylene(20)sorbitan monostearate and Tween
40 (polyoxyethylene(20)sorbitan monopalmitate) available from ICI Speciality
Chemicals, Leatherhead, Surrey. . -

Suitably the emulsifier is a binary or tertiary blend of emulsifiers, fpf example
blends of Tween 60 with a sucrose ester emulsifier (manufactured by Mitsubishi
Kasei Food Corporation, Ichikawa Building, 13-3 Ginza 5-Chome, Chuo-ku, Tokyo



32-42, 79.] Carotenoids are comercially available in pure formfrom Sigma
Chem cal Co., Poole, Dorset or as dispersions in vegetable oil from Roche
Products Ltd., Welwn Garden City, Herts. Carotenoids eg carotenes are
known to exist in nore than one isoneric formand the present invention can
be applied to and enconpasses the use of all the.various isoneric forns.

M xtures of colours can al so be used in the conposition according to the

i nvention, in particular [err]r carotene with apocarotenal roduce an
attractive or4Hgtpap) g5 hlends of Tysen €9 apd WT%@?‘%@B‘M&‘&"@@&BHP f8 to the
i nventi on Carfaﬁyaﬁdbaraﬂaﬂdfm@ﬁﬁﬂstwmd%&llﬁtB&INﬁﬂh@wWMMSl!'.| al's to
repr oduce a ;é&]‘ge\‘ﬂ% C}M_{Qgrent hues. When m xed w th sodi um copper

chl orophyl |'i b‘% e of l.ime yell ow shades can be reproduced; wth
carmnic acid, carHieamount oattmﬂeify:aid the esunpasition Brsclerted as avamount ychicki

orange Shadeswﬂ%? 9.? u?é 1ﬁc8il' §olﬁﬁl‘é‘?ﬁ gntt19u§etie 1£E&iﬁd2fof
i nvention incl ude, [ a nsunebl e ol | or exa corn,
peanut, saff IP}'\'RE*FW% %W&ﬂ%@@h@% F%f%i@“%l%ff#d’éﬂ“ﬁ'ﬁﬂy RGN o | 50

palr ti c$ Ihar |y bibosibreqaieela hipherodice@efion HE dmiulsifiéron: bidnd‘df&frﬁlmfﬁdﬂﬂb diSpegdel I US
oil s. e enu may _he a oni ¢ i oni ¢ r'i c._or_ngn-ionic
emul sifier h'%\o;}taﬁ? éhe(\‘%ng l@ﬁﬁ"@b B?Faqtigg QW%@Y‘%PIE ﬁbn by .
or applicati oBoxtaxampk: dmmrhbased dﬁpcmmh cbmdyunﬂ@%éxya&ﬂlghttdﬁplgmmt wilier is a
non-ionic enulgi r

(hydrophilic/T] pop 'Fﬂ“"g‘a ance ?'ﬁ%zrﬁﬁ% angbér‘r’o‘gltw{ %P%E{Fﬁa%as an HLB
val ue of 15. (ispsrapn and SQABNOLIRY Wcﬁkﬂ"@@n °(ﬂ31"°“1' effects in typ1ca1

( pol yoxyet hyl afne:(ai@}tanrmaoaﬁamgsz swmlﬁﬂﬁeftwm erally bcnecdcdlfthc

Chem cals, || eSREPFIL o coalAfou O Kk vommping i SERVEL ?eﬁ foma speeral ity

tertiary blent of Enfdrsbly ltla:ranulmﬁler B)ﬁé;rdysermitemﬂspanicumelysﬁﬁamm hin ¢he

o oe o PR Sk PR L e
taste. Thcrcfore a paruculaﬂy useful featurc of the prescnt invention is the ab1hty to
produce a flavourless colour composition. In a particularly preferred composition the
carotenoids are apo-carotenal and -carotene and the emulsifier is a polysorbate.

The antioxidant used in the present invention can be for example, alpha-
tocopherol, ascorbic acid, ascorbyl palmitate, butylated hydroxyanisole (BHA) and
butylated hydroxytoluene (BHT) or a mixture of such antioxidants. Particularly
preferred antioxidants are o-tocopherol, ascorbyl palmitate and ascorbic acid.

~ An important advantage of the compoSitioris of the present invention over
known compositions is one of economy since it avoids the use of large amounts of
added lipids and emulsifiers. The compositions are simpler than those already known
for the incorporation of carotenoids into drinks and can be used to give a wider range
of products, particularly reduced fat products with new and interesting flavour
possibilities. A further advantage of the present invention is that the composition can
be combined with a wide range of natural and artificial colours to yield an extended
range of hues in aqueous products. :
_ Whilst the prescnt invention is particularly useful in the production of
optically clear products, the present invention can also be used to prepare opaque,
cloudy products. A frequent problem with Such products, particularly those products
containing emulsified carotenoids is that of 'neck ringing'. The compositions
prepared according to the present invention have been found not to exhibit this
problém. Ie will be appreciated that the compositiqns of the present invention may be
used to colour liquid consumable products in the pharmaceutical or veterinary field
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' In a further aspect of the invention there is provided a method of

administration of an oil-soluble material to human or animal body by treating said

body with a composition according to the invention. Preferably the composition is
administered orally, for example in the form of a liquid composition.

The composition obtained aécorc_ling to the present invention is an aqueous
dispersion which is capable of dissoluﬁo’n" in water-based products to yield optically
clear finished products. T

It will be appreciated that furthcr ingredients may optionally be included in
the composition of the present invention or to the final food product, for example
sweeteners, preservatives (eg. sulphur dioxide, benzoic acid and sorbic acid),
proteins, fats, vitamins, minerals and other materials employed in the preparation of
food and drink products. Optionally ﬂle'compos.itions'also contain antioxidant
cofactors such as zinc, selenium and manganese which are needed for the body's
naturally occurring antioxidant enzymes. Preferably the final product is flavoured;
this can be achieved by the addition of naturally ﬂavouf_cd foods such as fruit juices
and concentrates, extracts and compounds or flavouring additives. Preferably further
nutritive ingrcdiehts are agdded to the final drink such as other vitamins and minerals
as described in "The Food Labelling Regulations 1984" Statutory Instrument No.

1305 (1984) HM.SO, London -
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conditions of 2qusRu {: the preparation of opti clear pr ucts for us€ in human

or animal hcalthc_are which process comprises:

a) dispersing the antioxidant in the emulsifier(s) while heating to a
temperature of approximately 40°C

b) dispersing one.or more oil-soluble ingredients in the mixture in a) above
while heating to between about 80 - 200°C so as to yield a transparent mixture,

c) adding optionally a further oil-soluble ingredient,

d) raising the temperature of the mixture as appropriate whilst maintaining
stirring to maintain a transparent mixture and S

¢) combining the mixture with water having a minimum temperature of 95°C
while continuously stirring to provide a transparent.composition. Preferably the
mixture and the water are combined by adding the mixture to the water. .

One advantage of the present invention is the wide range of temperatures
which can be used in b) above. The tcmperature developed in mixing in b) is

' preferably 80 - 160 or 180-200 °C. The lower temperatures are particularly useful

where more temperature sensitive ingrcdiéhts_ are involved. . The higher temperatures
are useful in that significantly less emulsifier(s) is needed. In particular it has been
found that when pure B-carotene has been used as the oil-soluble ingredient, an
increase in temperature permits a reduction in the amount of emulsifier(s) required to-
achieve optical clarity. Therefore to minimise the amount of emulsifier(s) used, a
temperature of not less than 160 °C or preferably 180°C is preferred. The use of
these high temperatures incurs the risk of degradation of nigment unlesc c‘rimr{lp



I'n a further aspect of the invention there is provided a conposition
according to clains 3 - 9 for- use in therapy. Preferably the conposition is
adm nistered orally, for exanmple in the formof a liquid conposition. The
conposition obtained according to the pFesent invention is an aqueous
di spersi on which is capable of dissolution in water-based products to yield
optically clear finished products. It will be appreciated that further
i ngredi ent's nEycanfibnsoareitakenb For eximpgleil is ?&Mﬁ%ﬁé@%@lﬁbﬁﬁaﬂiﬁwt

i nvention or #gq. | pradu . exanmpk e sweeteners.. . -
. preservati ves&?}gjg.mg 5|d3ﬁ46?‘;*‘%‘ﬁg’>? i gq"gé%sz“&g{:e ‘88?“5‘%%‘&"&?%?5“’%%%‘}‘?
proteins, fatmixtyeiman atmosphereofnifrogel ot her materials enployed.in the

preparation of fooﬂma?@%&mmé%siﬁm_@ﬁhgﬁ&%ﬁ@@ﬁ@éi@&ﬂﬁmﬁo

contain antioxi dant coractQrs such as zinc nr.um’and_nmanganese h
are needed f otieHHEUBGIPOM v gradually 5985 toapaiatsin wansparercy and
Preferably thforbesiar mostdonsistemt rédults ciermixturt lid &dded o the watdr. eved by the

addi tion of naturall ], uch as. fruit. juices d
concentr at es, ext.?ié‘c%/g{egnoe% %ﬁﬁ%%@g%ﬁneﬁ WEPFHQA’EA&& 15 pEYSEPRECr ap) y
further nutri emylsifienwyhich containsa snitabléautioxidantepreferably drtocopherdh Imanashdrer
vitam ns and gj I d&ordii b Bracadd S ' Lons 1984"
Statutory | nstrarear e S & BTSE%EK&’E ﬁﬂ%@ﬁ%ﬁ%"ﬁ%ﬁfﬁl@%@ 6
Suitabl y procEeERy igp # Podysprrats e sifiegfantioxidantmigdungs The Femage _
i ngredi ents whdditior 6ff tht apé-eamiténal ke dke fivaniage of profidartheAtissomition.of By dr ogen -
bondi ng and/ or_ ot her aﬁectg. Prg&%@#@tﬁi S arfe for exa Iﬁ ul phur .
di oxi de, ot heFZSKPT FRICRIS Subsequen S e @éﬂ?pCBﬂngﬁB i ¢ ¥A8%citric
aci d), al kal i sdvagtagéeusttanecludaapocastchalas ithialpsiodtabilize Breqrbwae.i ci sers eg.
cal cium chior de. i 2hitHe? dsREAHIAS bRGknR iBntiG ALAAbHA AL Sl woam ng
agents eg. silicones. Ingredients subject to a |oss of_ nutritional value
are added at S°ompQsiion tg@gclgfantaﬁgcous intermediate product which is suitable for use in a

suitable water-based product. o e

The invention is illustrated by the following Examples.

Example 1 - Colour Composition .

oW fw

B-carotene (crystalline) 1.0

antioxidant (oi-tocopherol) 03

emulsifier (Polysorbate 40 or 60) 1.5 : T
water to 100 '

The above components are combined as follows. The antioxidant is dispersed

in the emulsifier while heating to approximately 40 °C. The B-carotene is then added
“and the temperature of the mixture raised to at least 140 ° C while maintaining

stirring. At this point the mixture should be transparent. The mixture is added slowly
at a rate of 50 ml per minute.to about 75% of the final volume of hot water _héving a
minimum temperature of 95 °C while maintaining stirring. The diluted mixture is
cooled to room temperature and 'dilute_d_ with water to the final volume. As an
alternative after adding the B-carotene and heating as given above the hot water is
added slowly to the B-carotene mixture at the rate of 50 ml per minute while sﬁning.
When half the volume of water has been added there is a noticeable increase in
viscosity. Continuing to add the water to the required volume reduces the viscosity
and yields a clear, orange-black compo'sition.. )



process. QOtr onaIIy the product can be produced in |ight or oxygen
excluding ‘containers after preparation to increase protection of materi al s
sensitive to |ight. or oxygen induced degradation. Optionally the product
can be carbonated. US patent 4,435,427 [8BASF] discloses a process for
preparing mcellar solutions of [err]-carotene which involves heating the
[err]-carotene and a non-ionic emulsifier.at from 160-180 [err] C and
cooling the hot honbgeneous m xture by adding water to the m xture. A
further aspect of the invention provides a process for the preparation of :
an aqueous ¢ oSiti for aration of optically clear products for
use in hunanofg’g"%‘#r%m ﬂQBTH‘}E’Hﬁ’@ &ﬂl ch process conprises: a) dispersing

the antioxidant in the enul sifier(s) while heating to a tenperature of .
approxi mately 40[err] C b) dispersing one or g oi I--solubl e ingredients in
the mxture in a) above while heating to between about 80 - 200[err]C so as
to yield a trimeptene30%idispession) c) addi ng ofPonal Iy a further oil-soluble
i ngredi ent, capor@y&bm(mygdtsgeﬁﬁfnyture of theg m xture as appropriate whil st
mai ntaining stirrj 5&%‘ rrar nt n a transparﬁlr}‘r m xture and e) conbining the -
m xture V\nth‘WHf’e |rrum'terrpera e of 95[err]C while

conti nuously mulsfmnq?diysorbamM(Heréﬂ)t ranspar @8nt conposition. Preferably the
m xture and t VRt Eer are conbi ned by addi ngpghe nmixture to the water. One
advant age of the present invention is the wde ran%e of _tenperatures which
can be used in b) Evansioxitaat is dispetsed inrthe eravlsifipadnle heating tp gppraxigyately

preferably 8Q °é6@hé)£pc§'&90t%ﬂ£l i$ ﬁ‘dcfch@:hﬂzheatir@%% HrORRRAtAl 80P dhdStirred
particul arly usef where nore te ture sen edients are

Vol v ThdoRI & enahuR FuarEs HhedaBenr 5 eqrr%’?dérqﬁfr.cprwaﬂrrg?%ss
enul sifier( s)andsthermnimhtuﬂcmfpm tnixtark aaisddito 148 °Ce & thie poit tHeahixwire shquid e
[err]-carote Eﬂf e i ncrease in
t enperature ggr F}‘%ﬁ tng tﬁe%?%dr#gh? e %ﬁ?ernﬁz%b k‘equr red to

achi-eve opti c&armlarluabyvc Ther ef ore to nininise the anount of emulsifier(s)
used, a tenperature of not |less than 160 [err]C or preferably 180[err]Cis

referred. T use. o
P _hﬁxample :I - Colour Composmon

Bwlw

B-carotene (crystalline) ' 1.0
antioxidant (o--tocopherol) | 03
emulsifier 1 (Polysorbate 60) | 6.0
~ emulsifier 2 (sugar ester S-1170) 0.25
emulsifier 3 (Tnodan) ) 0.25 : :
water to ' 100

The antioxidant is dispersed in emulsifier 1 while heating to approximately
40°C. Emulsifiers 2 and 3 are added and the temperature raised to 140°C. The (-
carotene is added while maintaining stirring; at this point the mixture should be
transparent. Finally , the mixture is added to hot water as detailed in Example 2.

Example 4 - Colour Stability Data
__ The colour stability of the compositions according to the present invention
were determined using the following-simulatcd shelf and accelerated storage tests.

4.1 Stabilising effect of ascorblc acid and apo-carotenal
Incorporation of ascorbic acxd in the final product is effective in rcmforcmg
the stabilising effect of the antioxidants. This is illustrated with data from a studv in



these high tenperatures incurs the risk of degradation of pignent unless
sui tabl e -7 precautions are taken. For exanple it is necessary to -
incorporate an antioxidant in the initial stages of preparation and it is
desirable to exclude oxygen by heating _the mxture in an atnosphere of |
nitrogen. I'nthe preparation of the (':or?posi tion according to e) above it is
inmportant that the m xture is conbined. with the water gradually so as to
mai ntai n trar&a@ ren and f? ~best or npbst consistent results the m xture
is added to f CIW%."“}Q‘?SS &%ﬁ%d%}%@g@g@ and\ps¢orPiCiaGd WP | - car ot ene
i s di ssol ved incorgrited dnlaaypicalrbeiveiage formulativn. detpaodictsowerdistonddl ia bright
anti oxi dant, gl cARMHok<HoE b pLAGRBESS Bhys dnd AIOHOGIOR & Uil dn e B0 CCSS
'g‘bpresen [

according to lnve on.an o'y suspéension of apo- earotenal is
added to a p@eedweadetconined by spectrepbotosnetisant i xture. The primary addition
of the apo-carotenal has the advantage of pronoting the dissolution of
[err]- carotene ich is subsequently added - in the formof a_suyspension in
oil. It is aﬁgﬁ‘ Fxht ageousaPWﬁl‘Féﬂe apocwg‘ﬁéﬂ“‘gs it h"é’ﬂ% riginal

. stabilise [err]-carotene.- In a further aspect of the presentcolowention

addi ti onal waf, i s added tond conpositi o'nn; yi el d an aqueous

i nternedi ate oduct which isSuitable for us&Tn a suitable water-based
product. TheZ nvention is illlustrated by thel®®l | owi ng Exanpd®s. Exanple 1

- Col our Conposition %W w [enr]-carotene (cryggalline) 80 : 1.0
anti oxi dant (a-tocopherol) _ - 0.3 emulsifier (Polysorbate 40 or
60) 7.5 water to 100 The above
conponents arge conbined as fa@llows. The anti@xi dant is dispepsed -
' 4 | 2 - 200 ‘ 80
4 -2 400 89
6 1 100 37
.6 1 300 83
6 3 | 100 70

6 3 -+ 300 ' 93

4.2 Stabilising effect of a.- tocopherol ,

Test beverages were prepared using the colour composition described in
Example 2 to provide 1-3 mg of carotenoids in a ready-to-drink product. Similar
beverages but without the anti-oxidant (a-tocopherol) were also prepared. The
products were packaged in conventional sealed glass bottles and tested in a high

- intensity light and heat exposure unit for a period of 240 hours and samples were
analysed at intervals for colour retention. At the end of this period, the samples
‘containing the antioxidant exhibited a greater retention of colour than products
_colburcd similarly but without the addition of the antioxidant (see below)



i'n the enulsifier while heating to approximately 40 [err]C. The -
[err]-carotene is then added and the tenperature of the mxture raised to
at least 140 [err]C while maintaining stirring. At this point the mxture
shoul d be transparent. The m xture is fgded slowy at a rate of 50 ml per
mnute to about 75% of the final volune of hot water having a m ni mum
tenperature of 95 [err]C while maintaining stirring. The diluted mxture.is
cooled to roomtenperature and diluted with water to the final volune. As
an alternative after -adding the [err]-carotene and heating as gi ven above
the hot water is added slowy to the 13-carotene m xture at the rate of 50
m per mi nut eTisle (ussh)i rri ng. Wien hal f the vol %k otginabeadeurhas been added
there is a noticeable increase inyis6gsity. Continuing,tig,add the water to
.the required vol une reduces the viscosity and yields a clear, orange-bl ack

conposi tion. 8 Exanple 2 - Col our Conposition %V w [err]-carotene (30%
di spersion) ¢ 0. 33 apo-car uemal (20% di spersi oo 1.5

ant’i oxi dant (% rr]-tocopherol) 64 0.3 enul sifi g& ()Pol ysorbate 40 or
60) 9 wat to . . . 100 The”anti oxi dant -i s '
di spersed in 9%e enulsifier while3eating to approxi mabély 40 [err]C. The
apo- carotenal { jJ6s added while heatijgg to approxinmately 89 [err]C and stirred

to yield a transparent m xture. The [err]-carotene is then added while-
continuing tolir and the tenperdPure of the nmixture Pdised to 140 [err]C.
At this point24he m xture should rgemain transparent.  Fijgal ly, 'the m xture

is added to hot” water as detailed.in anrﬁlol e 1.ahgve. Exanple 3 - Col our
Conposi tion variant 1 - without antioxidant

. variant 2 - with antioxidant _
Bottlés were also placed on a shelf storage position exposed to north-eastern
daylight at ambient temperatures for up to 12 months. Samples were analysed at
monthly intervals for colour retcntibn by measuring their absorbance values at 460
nm and eicpréssing this as a percentage of the original colour. As can be seen from
the results below the samples containing the antioxidant exhibited a greater retention
of colour than products coloured similarly but without the addition of antioxidant.

% of original colour

. Time (months) . Variant1 .~ Varant2
0 100 : 100
1 93 o 95
2 76 : - 85
3 66 . | - B
6 . 39 S 50 .
2 25 | ) 36

VARIANT 1 : Without antioxidant
VARIANT 2: With antioxidant

* 4.3 Stability of B-carotene - carminic acid combination
Test products were prepared using 1.125 mg B-carotene and 2.7 mg carminic
acid and tested as detailed in section 4.2 for a period of 380 hours. ‘The samples
_ exhibited satisfactory stability of colour under these extreme conditions.



o W [erf] - carotene (cr-yst'al l'i ne) ’ 1.0 anti oxi dant

([err]-tocopherol) 0.3 emulsifier 1 (Polysorbate 60) 6.0
enul sifier 2 (sugar ester S-1170) 0.25 emulsifier 3 (Triodan)
0.25 water to - 100 The antioxidant is dispersed

in emulsifier 1 while heating to appro}(ilrr'atel y 40[err]C. Emulsifiers 2 and
3 are added and the tenperature raised to 140[err]C . The [err]- carotene
is added while nmaintaining stirring; at this point the mxture should be
transparent. Finally, the mxture is added to hot water as detailed in
Exanpl e 2. lg 4 - Colour Stability Datg, The. tability of the
conposi ti onEﬁ%@éﬁ%ﬁrﬁ)g to the present inven%gﬁg-rvl\gﬁgléﬁg%?@rm ned using the
foll owi ng-sinul ated shelf and accel erated storage tests. 4.1 Stabilising
effect of asgprbic acid and apo-carotenal Irtq@ﬁ)por ation of ascorbic acid in
the final product is effective in reinforcing the.stabilising effect of the
antioxi dants.24This is illustrated with data%rom a study in 9 whi.ch
conbinations @ [err]- carotene, apo-carotergl and ascorbic acid were

i ncor por at edgdrﬁ] a typical beverage formulatig@gn. The products were stored in

bright dayli conditions for a peritod of days and the col our |oss at
the end of thi44 period was determ ned by spd®rophotonetry. [err]-carotene
apo- car ot enalygy ascorbic acid % of qggaiginal - colour ng/L
/L : /L 2 o 1 100
19 20 M - B '
288 : _ 83

384 : 76
4.4 Stability of B-carotene - carmine combination _

Acid-stable carmine can be substituted for carminic acid with similar results to
those exhibited with carminic acid. The test product contained 1.125 mg B-carotene
and 0.75 mg carmine and was tested as detailed in section 4.2.

Time (hours) _ _ % of original colour

0 | | 100
24 ' " o8

67 | 9%
178 | 90 -
225 82

. 294 - - 82

462 , .78



usi-ng the c
car ot enoi ds

our composition described in Exanple 2 to provide 1-3 ng of
Simlar beverages but without the

Qé’ﬁ"ﬁp Ie eadlormydagionsc product .

1 300 ' 80 4
2 0 0 4 2
200 80 4 2 _ 400
89 6 1 100 : . 37 6
1 300 83 6 . : 3
-100 70 6 3 300
93 4.2 Stabilising-effect of [err]- tocopherol Test beverages were prepared

anti-oxidant ([err]- tocopherol) were al so prepar;ed. The products were

peri od,

i-ntervals for

kaged | d d i hi gh.
Ptonety 1 GhCERRRE BRI 8T 0670 200 hour's”

sanpl es were anal ysed at

pekiod of 240 hours and

cdhwlr retention. At the end of this
the fppRkes containing the anti OXlloch'int exhibited.a greater

retention of _coloyur than products.col oured si'mi-larly but w thout the
addi ti on of Gifpae %‘F{

i oxi dant (see bel ow)

% of ori gi nBodiuth betizoxeri ant 1

Carbon dioxide to 2.5 volumes

0250 Tine (hours)

0.017 variant -2 0

(100) (100) 48 ; 64
. 69 98 ~ Ascorbic acid 39 0.030 57 146
18 Flavouring as require®5 194. 19
34 242 Colour composition 1 8 0.2 (% v/v) 18
Water to 100 vol

Using a - carotene of the type detailed in example 1, experimental products
have been prepared containing the carotenoid in concentrations ranging from 2.5 to
400 mg per litre. They ranged i in colour from pale lemon yellow to an intense orange
and all-were characterised by possessing optical clanty without any evidence of ‘neck
ringing'. -

Typical opaque drink products in which thc colour composmons can be
employed are (examples 5.3 and 5.3):

52 Carbonated_ fruit crﬁsh drink

" Carbon dioxide to 2.5 volumes _

_ Yow /v

Orange juice 52 .

Sucrose 75 ' e
 Citric acid 03

Sodium benzoate 0.007

Ascorbic acid' 0040

Colour composition 2 0.2 (%ov/v)

Flavouring as required ' |
. Water '

to 100 vol



variant 1 - without antioxidant variant 2 - with antioxidant Bottles were
al so placed on a shelf storage position exposed to north-eastern daylight
at anbient- tenperatures for up to 12 nonths. Sanples were anal ysed at
monthly intervals for colour retentiondy neasuring their absorbance val ues
at 460 nm and expressing this as a percentage of the original colour. As
can be seen fromthe results bel ow the sanpl es containing-the antioxi dant
exhibited a e(?‘ter f{aivtentl on_of col our than products coloured simlarly
Wi

but wit hout gwr phlkgpinkxi dant . % of original.-col our Tine (fonths)
Variant 1 Variant 2 0 %wiv - - 100

1001 . . 93 . 95 2

76 Skimmed milk — g5" 5" 51.0 66

73 6 Carbohydratc 39 ' 9.4 50 12

25 36 VARI ANT 1: Wglgout antioxidant VARIANT 2: Wth

acil
ant i oxi dant g St abl i ty of berr] carotené - carmnic acid conbination
Test product SOHERE Wrloglnlese 1. 125 nBOferr]-carotene and 2.7 ny
carmric aci Q\saow;ctaemt ed as detailed in sgggoon 4.2 for a period of 380
hours. The S?ﬁ)l es _exhi blnngd sati sf act ory0§t@b ity of colour under these

ext r ene .condi I YhEOPPOS (hours) % of
original col Flavotmngsasreqmred : "(100) 24
94 72 Water - to ﬁﬂ) vol '
5.4 Cough Syrup .
' ' . %wlv
Dextromethorphan HCl _ 0.15
Glucose syrup - : ' 60.0
Glycerine 10.0
Propyicnc glycol : | _ .9.0
Sodium benzoate | 0.1
Sodium citrate . 0.024
Citric acid monohydrate 0.28
Saccharin sodium - 0.1
Flavouring asrequired
Colour composition 1 : - 0.2 (%viv)
Water _ to 100 vol !
5.5 Sore throat spray o
. Dowlv
Hexylresorcinol © - 0.08
Alcohol (96%) . ~ 15.0 (%viy)
" Menthol - _ | 004
Glycerol C . 35.0
Sodium citrate -0.04
" Citric acid : 0.05
Sodium lauryl sulphate ' 0.05
. Flavouring as required
Colour composition 1 ' 2.0 (%ov/iv)

Water ' ' to 100 vol



96 . : 92 144

89 192 : , : ‘83 240

82 288 83 384 _

76 ‘4.4 Stability of [err]-carotene - carL#ine conbination Acid-stable

carm ne can be substituted for carmnic acid with simlar -results to'those
exhibited with carmnic acid. The test product contained 1.125 nyg
[err]-carotene and 0.75 ng carm ne and was tested as detail.ed in section
4.2. Tine (hours) ' % of original colour 0

100 24 5.6 Antlomdant vitamin syrup 98 67
96 178 .90 225”7
82 294 | - o2
78 01/5\,/ Exgrrﬂbeoﬂcrolﬁoemd ations 5.1 Car bon.u@go 8 tefllr chélr gs f | avour ed
0. 25" Sodi um baseaBicseid ' 0. 017 '&%or bi ¢ aci d
0. 030 Glucose syrup 85.0
- Propylene glycol 1.0
Sodium citrate 0.024 -
Citric acid 0.25
Sodium benzoate 0.1
Flavourings as required
Colour composition 1 10.0 (% v/v)
Water ' to 100 vol
5.7 Mouthwash .
Dow /v
Ethanol 15.0
Cetylpyridinium chlondc 0.05
Sodium fluoride 0.05
Saccharin sodium 0.05
Flavourings as required -
Colour composition 1 . 0.2 (%viv)
Water ' * to 100 vol
S.8 Suntan Lotion |
i _ % wiw
Octyl methoxy cinnamate 55
Butyl methoxydibenzoyl methane 1.0 .
Tocopherol acetate ' 0.5
 Stearic acid 1.8
- Glyceryl stearate 225
White mineral oil 10.0
Glycerine 50
Dimethicone 0.5
" Carbomer - 0.1
‘Triethanolamine 0.52
- Perfume as required
Colour composition 1 0.2 (%v/v)

Water

to 100 %w/w



Fl avouring as required Col our composition 1 0.2 (%v/v) Water

to 100 vol

Carbon dioxide to 2.5 volunes Using a [err]-carotene of the type

detailed in exanple 1, experinmental products have been prepared containing’
t he carotenoid in concentrations rangipgg from2.5 to 400 ng per litre. They
ranged in,colour frompale |enon yellow to an i ntense orange and all were
characterised by possessing optical clarity w thout any evidence of 'neck
ringi ng. Typical opaque drink products in which the col our- conpositions can
be enpl oyed are (exanples 5.3 and 5.3):.5.2 Carbonated fruit crush drink

%V v Orange JEﬁaﬁ?ple 6 -Experiments with crystalﬁn

0. 007 Ascorbic ac ﬁgcpcnmcnts were carried out to detcme

7.5 Ctric acid. Odl&ﬂ%ﬁ"gzﬁﬁmlﬁ
on 2.

0.2 (%W/vV) Flienipethiubgom the amnpting 6flentdliigier(s) required to achieve optical clarity. 1 gdfo 100

vol Carbon di
Ski med mi | k

edlfind Ecgro%nc%&xﬁ%% %fogswﬁig?»m%uusﬁ Toh RNt Bld K drinKk ol v

temperatures stated

Temp (°C) o Tween 60 (2)

140 | 105
160 | 15
180 40

200 30

Example 7- Resistance to acid digestion

The following is a 51mu1at10n the acid conditions of the stomach to assess thc
performance of preparations contammg B-carotene dcnved from a clear ‘micellar’
solution (Example 1 above) or equivalent amounts of B-carotene dispersed as a
conventional emulsion using commercially available preparations of B-carotene as a
5% liguid emulsion (bcveragc no 2) or as beadlets containing B-carotene (bcvcragc
no 3). .

Test drinks were prepared containing 30 mg P-carotene per litre and 1 volume |
of each product was mixed with 4 volumes of 1M hydrochloric acid. The acidified

 drinks were placed in a shaking water-bath maintained at 37°C. After 1 hour,

solutions were removed and cxarmncd vxsually and by optical mlcroscopy The
following observations were recorded ' '



Car bohydfat e 9.4 Citric acid 0.

9

Sodi um car boxynet hyl cel | ul ose 0.94 Ascorbic acid - _
0. 030 Col our conposition 3 0.3 (W/v) Flavourings as required
Wat er . to 1@ vol 5.4 Cough Syrup %\ v
Dext r omet hor phan HC ' 0.15 @ ucose -syrup
60.0 dycerine o 10. 0 *Pr opyl ene gl ycol
9.0 Sodi um benzoat e _ 0.1 Sodiumcitrate '
0.024 Citric acid nonohydrate 0. 28 Sacchari'n sodi um
0.1 Flavouring asTeg@ded Col OM—@Q@%%‘B 0.2 (W/v)
Wt er vol 5.5 Sore t roat spray %wv
Hexyl r esor ci nol ' ' 0. 08 Al cohol (96%
15.0 (%/v) Ment hol : 0. 04 dycerol :
- 35.0 Sodiumciyrate = .

0.05 Sodi um I aur vl Sl}| phat e- Optlcalclantynbanbtgmeg %&&Jﬂhgoﬁﬁiamplct

(Clear beveragc) No loss of colour formation or breakdown

Examplel © - No "ringing" . of micelles )
2 g _Bréakdown of emulsion Extensive aggregation
(opaque beverage) Loss of colour - of B-carotene crystals :
: ' Deposition of B-carotene  Interstitial oil droplets
on surface ' present throughout field .
3 No loss of colouror Some evidence of crystal
(opaque beverage) ~ - épparcnt loss of colour formation and aggregation

but not as extensive as in
drink 2
m i i . _
In order to make some assessment of the size of the "partic'lcé" preseht in the

test products detailed above, Aliquots of the three drinks were. passed through
.membrane filtexs of known porosities. The membranes employed were Whatman
Typc WCN of pore sizes 5 pm and 0. 65 pm respectively. In the case of the
transparent product the loss of colour was determined by spectrophotometry of the
drink pre- and post-filtration. This technique was unsuitable for the opaque products
and a visual assessment was made of the filtrates.

Test Drink " _% of Original Colour % of Original Colour
Sum - 0.65 yum
1 | . 100 9%
(clear beverage) B S .
2 - 5 R |
(opaque beverage) - ' _
3 50 20-25

(opaque beverage)



'Fl avouring as required Col our conposition 1 2.0 (W/v)

Wat er to 100 vol 14 5.6 Anti oxi dant
vitam n syrup % v Tocopherol acetate 0. 633 Ascorbic acid
1. 333 G ucose syrup 17 85. 0 Propyl ene gl ycol

1.0 Sodiumcitrate 0.024 Citric acid

0. 25 Sodi um benzoat e _ 0.1 Flavourings as requi red Col our
conposition 1 - 10.0 (% v/v) Vater
to 100 vol 5.7 Muthwash %W v Et hanol ' 15.0

ge}%l gyr ' ﬂ' nium c 2 TQEdeflite it can be concluddd Wt ﬁ%’fgﬁg}lﬂ%&%@c@&mn gtothe i mvcnué)n
accharin sodi a reqU|re

Col our conpos. E@Y%xﬁlcfm,s or similar particles qf azslz(e%gaf ngea%i/h@ l)m%s() &S

to 100 vol 5.8 Suntan Lotion )

The extent of bioavailability of a formulation according to the invention can
be demonstrated by measuring the appearance of f-carotene in blood serum
following the daily ingéstion of 15 mg doses either in the form of a clear formulated
drink according to the invention or as B—caroténe capsules (Roche 'REDOXON"). The
initial uptake and amplitude of response is measured to measure the extent of the
bioavailability for each dosage form.

20 subjects, male and female age 18 - 50 years are used but volunteers with
any hiétory or biochemical evidence of liver, kidney or pancreatic disease, anaemia,
hyperlipidaemia or maladsorption syndromes are excluded. Subjects takipg vitamin ,
B-carotene or othér supplements and medications suspected of interfering with the
absorption of fat-soluble actives are excluded as are those individuals on a vegetarian
diet, those not following normal dietary practices, subjects with weights greater or
less than 20% of the ideal for their height , age and sex, smokers, pregnant females,
females taking oral contraceptives and those whose diet contains greater than an
estimated intake of 3.5 mg B-carotene per day.’

Diet:- Dietary fat and f-carotene intakes of the subjects are established by
questionnaire. Subjects have a free choice of diet during the study except for the diet
prior to dosing. The prescribed breakfast is a choice of non-maize based cereal with a
skimmed or semi-skimmed milk, yoghourt (plain or red fruit), coffec or tea with
skimmed or semi-skimmed milk, non-carotenoid containing fruit juice Or conserves.
Fat intake is avoided. At other times a normal diet is followed but with the exclusion
of incidences of high fat intake eg. cream, and foods containing high concentrations
of P-carotene. R

_m;mml_s_,_ Beverage fonnulated according to the invention wnh
permitted food ingrédients to contain 15 mg B-carotene pcr 250 ml. 15 minutes are
allowed for consumption of drink or Roche: Products REDOXON capsules contammg
15'mg B-carotenc, capsules are swallowed thh 250 ml water.
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+2 , blood sample -
+4 o ) blood sample
+8 S ~ blood sample
. 423 ' : " breakfast
+24 | o _ blood sample followed by dose 2
w47 . breakfast
+48 " blood sample followed by dose 3 -
+71 . breakfast
+72 . _ _blood sample followed by dose 4
+95 - : breakfast _
+96 : blood sample followed by dose 5
+119 | ' breakfast |
+120 . blood sample followed by dose 6
+143 . ' breakfast
+144 blood samplé followed by dose 7
+168 ' .. blood sample

4 weeks after completion of this leg, the design is repeated for each subject
with the second test material. The order in which the regimens are uhdertaken are
varied for each subject. |

Samp ling and analysis:
10 ml samples of blood are collected by means of an ind\x}elling catheter inserted in a
forearm vein on day 1 of the regimen; thereafter, samples are withdrawn by means of -
a syringe. Following separation of the serum, the serum’ samplcs arc stored at -24°C

~ for later analysis by HPLC.



The following is a simulation the acid conditions of the
t he performance of preparations containing [err]-carotene l!ﬁm pb“!gmlmﬂ
clear "mcellar' solution (Exanple 1 above) or equival ent s o+
[err]-carotene dispersed as a conventiongy enul sion using comrercially
avail abl e preparations of [err]-carotene as a 5% I|.iquid emul sion (beverage
no 2) or as beadlets containing [err]-carotene (beverage no 3). Test drinks
wer e prepared containi'ng 30 rrg [err]-carotene per litre and 1 vol une of
each product Cle®MS$xed with 4 vol umes of 1M hydrochl ori.c acid. The
acidified drinks were placed in a shaking water-bath naintai ned at

37[err] C After 1 hour, sol utions were.renoved aid, exani ned vi sual I¥ and by
optical m crdscopy: PreRessier pspaming H¥ahle FWEPRT ROMROsiion derihe Preparatiop @f 1o st

Dri nk Wpeically ofens pssdidety for use in human or anihgY iRakhgre [said process ot i cal
clarity mai ntgl ng:ﬂ No evidence of oil droplet (C ear beverage) . No | oss
of col our PHYP®at i on or breakdown Exanple 1 No "ri ngi ng"

of m.celles 2 Br eakdown of emul sion Ext ensi ve aggregation

(opague beve??.,ﬁl ink @SE- 19 %c&a%mxmam z.zo?,f efdulﬁﬁéfﬁﬁﬂﬁpﬁ%?t al's

Deposition o _e,r uarotene terst roplets on sur

present throegwéﬁsﬁcrs hayiggan HL (hydrop N@lnoa@%w&ﬁlaeeﬁ)dawe@f tweend E?elS
evi dence of esiRthehtingoRAditeenpeestered Bpproxim@rhy 407C; | oss of col our

formati on and aggregation but not as extensive as in drink 2 Exanple 8
Particle Size In order to nmake sone assessnent -of the size of the .
"particles" b dispersing0.1 he5.0% of one or more oil-soluble ingredients or 0.1 - 2.0 % w/w of

one or more oil-soluble ingredients as a 20-30% w/w dispersion in a suitable oil in the
mixture in a) above while heating to between about 80 - 200°C so as to yield a
transparent mixture,

c¢) adding optionally a further oil-soluble ingredient;

d) raising the temperature of the rmxturc as appropriate whilst maintaining stirring to
maintain a transparent mixture, and

€) combining the mixture with water having a minimum temperature of 95 °C while
continuously stirring to provide a transparent composition.

2. A process according to claim 1 wherein in e) the mixture is added to the
water. '
3. An aqueous composition for the preparation of optically clear products for use

in human or animal healthcare obtainable by the process of claim 1 or 2.

4. A composition as claimed in claim 3 wherein the oil-soluble ingredient is a
colouring ingredient and/or an antioxidant or mixtures thereof.

5. A composition as claimed in claim 4 wherein the colouring ingredient is'a
one or more carotenoids which is §-carotene or a mixture of $-carotene and apo-
carotenal.
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10. . A product for human or ariimal use cor-nprising. a composition according to
any of claims 1 to 9. ' '

11. - A method of administration of an oil-soluble material o a human or animal
body by treating said body with a composition according to any one of claims 3 to 9.
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hyper i pi daemi a or mal adsor pti on syndronmes are excl uded. Subjects taking
vitamn, [err]-carotene or other supplenents and nedi cati ons suspected of
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- 24 er r jadvénds areanet suitabley Sorfogyd usgl C. 19 CLAI M5 1. A process for
preparing a stabl e aqueous conposition for the preparation of

UK patent specification 1 407 779 (Hoffman-La Roche) describes a carotenoid colouring
composition which is dispersible in water to form optically clear aqueous dispersions. These
known compositions essentially contain large amounts of the emulsifiers polysorbate 60 and 80
along with a particular mixture of low molecular weight saturated coconut fatty acids and
saturated fractions of coconut oil triglycerides. However it is generally undesirable to have large
amounts of these emulsifiers present. In particular polysorbate 80 has undesirable taste .
characteristics such that if used in the amounts specified the predominantly ‘oily’ or ‘fatty” taste
would be inappropriate for most beverages. Also the amounts required would add significantly
to the cost. We have now developed a composition which does not rely on large amounts of fatty
acids triglycerides and emulsifiers to create a stable formulation.

Ly

The present invention therefore provides an aqueous composition for the preparation of
optically clear products for human or animal healthcare comprising 0.1 to 2.0 % w/w of an oil-
soluble ingredient as a 20-30% w/w dispersion in a suitable oil or 0.1 to 5.0 % w/v as the pure
crystalline ingredient, 2-20 % of an emulsifier having an HLB (hydrophilic/lipophilic balance)
value of between 10 and 18 or where a blend of emulsifiers is employed, a calculated HLB
value of between 10 and 18 and 0.1 to 1.0 % of an antioxidant or a mixture of antioxidants.

An example of a blend of emulsifiers is a blend containing 4 parts of Span 20 (sorbitan .
monolaurate) and 6 parts of Tween 60 (polyoxyethylene sorbitan monostearate) having an
effective HLB value 0of 0.4 x 8.6 +0.6x14.9-12.3.

By ‘optically clear’ we mean a product exhibiting a percentage transmittance value of not less
than about 95%, preferably 98%, determined at a wavelength of 800 nm in a 1 cm path length
cuvette. Preferably the composition is a colour composition wherein the oil-soluble ingredient
comprises a colouring agent and/or an antioxidant or a mixture of antioxidants.

Surprisingly it has been found that the composition of the present invention is able to
yield a product with desirable properties, particularly high water solubility
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optically clear products for use in human or ani mal heal thcare, said
process conprising: a) dispersing 0.1-1.0 %of an antioxidant in 2-20% of
an enulsifier or mxture of enulsifiers having an HLB
(hydrophilic/lipophilic balance) val ue sf between 10-18 while heating to a
tenperature of approximately-40[err]C, b) dispersing 0.1 to 5.0% of one or

nore oi bmaplmai %e‘v&ﬂ%&d' enthéh @5 Gitahin and ¥ ngﬂg? rs%iaﬁ RlibasS Gha'b! €
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transparent nmixture, c) adding optionally a further oil-soluble ingredient;
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stl rr| neisPessst A ggceilna{ formspraasapicrosmmisiony qyﬁusezthey exhibip certain gh ‘H’é‘é?@ilsdlcﬁg to
claim 1eg\mhgjarem “Qx)enkriwveﬁlbytttathﬁnitﬁdﬁgﬂed to the water. 3. An aqueous
conposition for the preparat|on of optically clear products for use |n

humen or - ani Thlrehh KRR B Altidll W el ion BOGES ?nfﬂ%lp’i‘ééght]m%n nif.

A COITDOSI tion as claine EI nt I ngredr ent
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or more, r.ot enqi,ds err]-car 0 t ne
and apo® ‘g'atf's oS veen tﬂhc%p%sm 15 Rles 7‘?‘%’5‘?‘ P?)‘iy wlft Isgiaﬂé’&['t‘cﬁen;‘z"c‘l’
or 5 wpaticles of vilsolubleninptedizhtsdavair eiptake of theDoil-sdlubletmaterials, the smultaneous
\_~  presentation or ingestion of oil-soluble active compounds with an emulsifier will also encourage
efficient transfer of these substances across membranes. '

The formulations according to the invention also have surprising acid resistance. This is
advantageous because prior to absorption from the intestinal tract, the preparation is able to
survive the strongly acid conditions of the stomach.

In a further aspect of the invention there is provided a composition according to claims
3 - 9 for use in therapy. Preferably the composition is administered orally, for example in the
form of a liquid composition.

The composition obtained according to the present invention is an aqueous dispersion
which is capable of dissolution in water-based products to yield optlcally clear finished
products.

It will be appreciated that further ingredients may optionally be included in the
composition of the present invention or to the final food product, for example sweeteners,
preservatives (eg. sulphur dioxide, benzoic acid and sorbic acid), proteins, fats, vitamins,
minerals and other materials employed in the preparation of food and drink products. Optionally
the compositions also contain antioxidant cofactors such as zinc, selenium and manganese
which are needed for the body’s naturally occurring antioxidant enzymes. Preferably the final
product is flavoured; this can be achieved by the addition of naturally flavoured foods such as
fruit juices and concentrates, extracts and compounds or flavouring additives. Preferably further '
nutritive ingredients are added to the final drink such as other vitamins and minerals as
described in “The Food Labelling Regulations 1984 Statutory Instrument No.. 1305 (1984)

H.M.S.0., London.
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7. A conposition as clained in any precedi ng clai mwherein the anmount of
emul sifier is between 8 and 10% 8. A conposition as clainmed in any
precedi ng clai mwherein the anount of antioxidant is 0.3 -0.5 % 9. A
conposition according to any precedingg claim in which ascorbic acid or
al phia-t ocopherol or both are present. 10. A product for human or ani nal
use conprising a conposition according to any of clains 1 to 9. 11. A
conposition according to any one of clains 3 to 9 for use in therapy.

6. A composition as claimed in claim4 or 5 wherein the amount of
carotenoid is 0.1-1.0%. '

7. A composition as claimed in any preceding claim wherein the amount of emulsifier is
between 8 and 10%.

8. A composition as claimed in any preceding claim wherein the amount of antioxidant is
, 0.3 -0.5 %.
\/}
9. A composition according to any preceding claim in which ascorbic acid or
alpha-tocopherol or both are present.
10. A product'for human or animal use comprising a composition according to any of
claims 1to 9.
11. A composition according to any one of claims 3 to 9-for use in therapy.
\" ':‘;"’?ﬂe
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