2«ALA but did not contain further metabolites. Now infant formulRq M&wrg

been made containing GLA, AA and DHA and several patents have been filed j
inthis field, for exanple EP-0140805B and US-4670285. None has involved a
GLA concentration of nore than 100ng2100mi . However, it is not only

I nfants who benefit fromthe net abollg.og_ﬁﬁ ng.tlge parent fatty acids. The

n-6 EFAs, GLA and DA.A and AA, are many situations including
skin disorders such as eczema and acne; diabetes and its conplications;
hypert ensi on and other cardiovascul ar disorders including coronary and

peripheral vascupafk, S ffmhﬂédwmwaf e MsEBundttiuRa fodRUAe! d and
osteo-arthritis, systemc 1upus erythenatosus, Crohn's 'disease, ulcerative

colitis andweray IPhied&ellént abirlet Q&ah!més,sp}bﬁﬁfrtg calites afid asWiBépangeofchi atri c
di sorders such as schi zophrenia and al coholism gastrointesti naI di sorders

such as pept essential eitadins@nd nsineralsdacloding caloiinto Plowesers over the tpasti forty

di sorders; and inpaired renal function. QOrega-3 fatty acids such as EPA
and DHA may waoitihas fdllen girogressively intodisfavounierausedif she b@s;ammntloérfmf it from
co-adm nistration of EFAs fromboth the [err]-6 and [err]-3 series. Mich
attention hagndommﬂanln saturatqdefa{ evhigh 9 cgeﬁams Begausgmef this.csemi-skimmed,i on has
been directed . to the erra]6 r| es. I S, the |nvent Ofars contention that

GLA and DGLAskimgnegrangnow lssahaue F?P%%P&Wé yepopular, and the | - whet her
full cr eam (SJ(;(HS%QOI?E)f %%&tovgraﬂlﬁlamﬁen ﬁ'ogregs?@e\fen I ent

However, it has been argued that saturated fats themselves are not harmful
but problems arise because of their diluting effect on certain key essential nutrients
known as the essential fatty acids. There are twelve of these as set out in Table 1.
Most diets contain reasonably substantial amounts of the parent fatty acids, linoleic
(LA), and alphalinolenic acid (ALA). However, in order to perform most of their
functions within the body, LA and ALA mﬁst first undergo 6-desaturation, by the

~ rate liming enzyme, delta-6-desaturase and then be converted to the further fatty
acfds shown in the figure. Among these, dihomogammalinolenic acid (DGLA) and
arachidonic acid (AA) of the omega-6 series and eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) of the omega-3 series, are particularly important.
Gamma-linolenic acid (GLA) and stearidonic acid (SA) are also important because
they are beyond the rate-limiting step and can be converted to the other fatty acids
relatively easily. GLA and DGLA have a very wide range of desirable effects and
are valuable in the promotion of human health.

In humans 6—desat|_1ration seems particularly slow. Only 10-20% of dietary
ALA and only 1-3% of dietary LA are converted to their metabolites. This
explains why human milk, unlike cows' milk, contains substantial amounts of
DGLA, GLA, AA; EPA and DHA. Human babies need these fatty acids to be
provided because they cahnot make them rapidly enough themselves. Until very

recently, artificial infant formulae contained either only linoleic acid or LA +



vehicle for the admnistration of fatty acids such as G.LA and DGA
Optionally other fatty acids such as AA, SA, EPA and DHA nay al so be
added. Cow s mlk 1is suitable for such use, but so is other mlk for
exanple mlk fromgoats, sheep or cagels. At |low concentrations, fatty

acids in glyceride, ester, salt, free fatty acid _or _phospholipid forns
readi |y for mAdsbpedidnet somsaia further raetahalitess pNawtinfapt farmulagihaye beesy

EEQC?[J? L;T L??%n%ﬁgﬁéfﬁéé‘@%%@%ﬁbﬂiaﬁéie ) gtentiay® b hika MBS oo
{hat - L i fied ml.
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Because t he fcgﬁéae}é%rgt%ndéfﬁﬁfetﬁ&iilg(gl%ﬁpblm.sed’ it is also desirable to add

an appropri at I = OXI dant. ound

3 that while a WFT 9f iaqfamsﬂigfraﬂgﬁgl@@deﬁr%ﬁmé h?émeoomes@'th@?ar&me

ascorbate/ phos at ed nono- acyl glyceride system described in

earlier patefjy sid. | The hS'BFAS GIDA and DGOR and X0KY) ark of 9hluBan magy! ar val ue.

GLA may be obtained as a glyceride or as various fully or partially
purified desinviony aRhidisgkimdisofdery sueh ak ecdenmdi and ache diabesesainddtseni ng

prinrose, borage, blackcurrant, and various fungi and al gae including

Mucor, Rhi zopomphcation§iypeitensaon dn@lotheranardievasoulathdisordend ificludingcaronary

i sol ated from various ani nal ' '
and peripheral vascular disease; inflammatory disorders such as rheumatoid and
osteo-arthritis, systemic lupus erythematosus, Crohn's disease, ulcerative colitis
and many others; respiratory disorders such as asthma; psychiatric disorders such
as schizophrenia and alcoholism; gastrointestinal disorders such as peptic
ulceration; some cancers; osteoporosis; prostatic disorders; and impaired renal
function. Omegé—3 fatty acids such as EPA and DHA may also be of value. Many
of the above disorders may benefit from co-administration of EFAs from both the
-6 and -3 series. Much attention has been paid to the -3 series but much less
attention has been directed to the ©-6 series. It is the inventor's contention that
GLA and DGLA are of particular value in human health.

| Milk, whether full cream, skimmed or partly skimmed is a convenient

vehicle for the administration of fatty acids such as GLA and DGLA. Optionally
other fatty acids such as AA, SA, EPA and DHA may also be added. Cow's milk
is suitable for such use, but so is other milk for example milk from goats, sheep or
camels. At low concentrations, fatty acids in glyceride, ester, salt, free fatty acid
or phospholipid forms readily form stable emulsions when shaken up with milk.
At higher concentré.tions the addition of emulsifiers may be of value in improving
the formulation. Any acceptablé emulsifier may be used, but we have found that
galactolipids from plant sources and purified milk and egg sphingolipids are of

particular value in producing stable emulsions. Because the fatty acids are easily

oxidised, it is also desirable to add an appropriate anti-oxidant. We have found



tissues, particularly liver, kidneys, adrenals or gonads. AA can be
isolated from the sane aninmal tissues or fromegg yol k or obtained from
various fungal and algal oils. SAis found in a nunber of vegetable oils

i ncl udi ng bl ackcurrant and blue bur 3Lappul a Squarrosa) oils and in fungal

and algal oils. EPA and DHA are found in marine oils and various algal and
fungal oil s.thal whi¢,a number of,campgonty ysedhantioxidantsare of ¥3lHe.r1be Ascombale/t hough at
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unf er ment ed déd%ti%s%&ﬁtxﬁmwu&hféﬁlcnﬁxingJ&e%ilsBhgvﬁiﬁbﬁm}&eag@ag%ce a useful

t herapeutic dose of GLA or "'DELAIn a portion o or oth oduct

whi ch m ght plgceanam, dnd QasaRTUNE Gnd)aigeancludifg Wisbod| Riizopusandgl e tine. The
| owest | evel of therapeutically useful GLA or DGA is likely to be

100ng/ | 00  $pirulinek DEGHA chfi Bersgntheésitedi fromtGieA opisotatext from various Emihfabr fatty
acid in any appropriate formmay be incorporated into a cows mlk enul sion

at | evel s oftissuesypagionigriydivendiidimysd adrenads e ganags. 1 Adnean be iselgteddcom, and
very preferably 200ng to 2g/100m . dycerides, phospholipids and esters
are the preft8es¥mge paimal tiswes os Fomeag Yedk er pbipied frany vanieusfungal ead algabwever
or” DGLA i n Gl A Ffclng K FUmHPEoEveReBBl s BCloqine DIACHRTHRE 604 DS pr epar o
emul sions | "bur (Lappula Squarrosa) oils and in fungal and algﬁl oils. EPA and DHA are
found in marine oils and various algal and fungal oils. All the fatty acids can be
chemically synthesised although at present the methods are difficult and expensive.
The invention is particularly directed to the addition of GLA and/or DGLA in
therapeuticaily useful quantities to milks from cows, goats or sheep, whether full
: milk,. skimmed or semi-skimmed and also to artificial milks such as soy milk or
other milk substitute. Milk products such as yoghurts, creams, cheeses, butters,
fromage frais, and any other fermented or unfermented milk products may also be
used. The aim is to achieve a useful therapeutic dose of GLA or DGLA in a
portion of milk or other product which might reasonably be consumed by one
individual at a single time. The lowest level of therapeutically useful GLA or
DGLA is likely to be 100mg/100ml in milks and 100 mg/50ml in other products.
Either fatty acid in any appropriate form may be incorporated into a cows
milk emulsion at levels of from 100mg to 30g/100ml, preferably 150mg to _
5g/100ml, and very pfeferably 200mg to 2g/100ml. Glycerides, phospholipids and
esters are the preferred forms because they have relatively bland tastes. However,.
any other derivative which can be made palatable and which deiiver the GLA or
DGLA in an assimilable form are acceptable. It is difficult to prepare emulsions in

which the total fatty acid concentration is above about 30g/100ml. Either whole,



whi ch the total fatty acid concentration is above about 30g/100m . Either
whol e, ‘ - 4 skimed or partially
skinmed m | ks nay be used to nake emul sions. The m |l ks nmay be flavoured
and/ or sweetened in any appropriate way using any appropriate flavours or
sweet eners. The enul si Onslyg;igmal SO be enriched with other nutrients such

as cal ci um SKimmedprpargal wedh alkiamay: besused 1o make emyfsians L]Eheén"llkﬂ ri ent
substan_ce. The (Le?m.%La 'i"'a nafy al so be .used as vehtl cles for natural
L e e 'ggﬂéﬂ”’&:;rﬁggﬂ;ﬁ@smgm

| il i
The out flavd FiPHioms iy sfsofeeny e RulBIES of ¢ h
fre outer ol mﬁ g b e AL o e
30g/100mM , such as talcium, v er’a 9%&%&9&%ﬁ%§% gI&dmvery pr ef erably

200nmg to / %Pﬁgl gei ds such
as AA or substance. The é&ﬁisﬂﬁ?g&? %@hag?ggg@ggtéfogna y a l?yhﬁl I'n anounts
fromlng products with thép&itid/potiniial. PheERGRIUNY mbyb&prenfed/id00M and very
preferably 00ng to 2g/100m .

unsterilised, pasteurised or sterilised forms as required. The outer packaging may

be anything appropriate for milk.
Aspects of the invention

1. Milk enricﬁed or supplemented with 100mg to 30g/ -100ml,
preferably 150mg to 5g/100ml and very preferably 200mg to
2g/100ml of GLA and/or DGLA. Other fatty acids such as AA or

" SA or EPA or DHA may be optionally added in amounts from 1mg
to 30g/100ml, preferably 150mg to 5g/100ml and very preferably
200mg to 2g/100mi.

2. Milk enriched or supplemented with GLA and/or DGLA as in (1)
above, with or without additional calcium and optionally with the
addition of other fatty acid(s), particularly EPA, for the
enhancement of calcilum absorption, of calcium balance and the
treatment and prevention of osteoporosis. The calcium may be

- added in any appropriate assimilable form so that 50mg to 2000mg
of additional calcium are added to 100mL. Appropriate sources of
calcium include, but are not limited to, the calcium salt of an
essential fatty acid, calcium chloride, calcium gluconate, calcium
lactate, calcium carbonate, calcium phosphate, calcium levﬁlinate

and calcium glubionate.



2. M|k enriched or supplenented with G.LA and/or DGLA as in (1)
above, with or without additional calciumand optionally wth the
addition of other fatty acid(s), particularly EPA for the
enhancenment of cal ci um absorption, ofs cal cium bal ance and the
treatment and prevention of osteoporosis. The calciumnmy be -
added i n any appropri ate assimlable formso that 50ng to 2000ny

Cal oium i netuded but YPUK STENE A pupmertented i B Bhof BRTCE S8
Cactate. caici um car biStanE T ARG R OF a8 F A %}ﬂ‘?f?#é{%m

and cal ci um gl ubi onatﬁ

M| k enriched or supp errented with GLA and/or DGEA as in (1) for
t he prevention and/or treatnment of any of the disorders |isted

her ei n. 4, M1k enriched or supplenented with GLA and/or DE.A as in
(1) fon, the MiBéniRhéd anshpplementiid with GLAARPOEDEIZE4%in (1)

for the treatment and prevention of atopic eczema.

5. Milk enriched or supplemented with GLA and/or DGLA as in (1)
optionally with EPA or DHA, for the prevention and treatment of

rheumatoid or osteo-arthritis.

6. Milk enriched or supplemented with GLA and/or DGLA as in (1),
optionally with EPA, DHA or AA for the treatment of schizophrenia

"~ or alcoholism.

7. Milk enriched or supplemented with GLA and/or DGLA as in (1),
optionally with AA, EPA or DHA, for the prevention and treatment
of hypertension, coronary artery disease or peripheral vascular

disease.

8. Milk enriched or supplemented with GLA and/or DGLA as in (1),
optionally with other fatty acids or nutrients such as ascorbic acid or
ascorbate in amounts from [0mg to 2000mg per 100ml for the
treatment or prevention of asthma and of diabetes and its

. complications.

9. Milk enriched or supplemented with GLA and/or DGLA as in (1),

optionally with other fatty acids and other nutrients such as zinc in



5. M1k enriched or supplenented with GLA and/or DAA as in (1)
optionally with EPA or DHA, for the prevention and treatnent of

rheunmat oid or osteo-arthritis. 6. - MIk enriched or supplenented with
GLA and/or DAA as in (1), optionally vvith EPA DHA or AA for the
treatment of schizophreni a | cohol M Ik enriched
or suppl enented with CRMOWMs frgm bmg o §Q&pg/ 1@@‘)"1 for the treatmeabm%mwryww th
AA, EPA or DHA, for the eventjon and treat of hyperten5| on,
coronary artery di seas8f gﬁ”“ﬁ@? FBF%‘F%I‘“?}H@EEI%?SW‘C hypertropjy sease 8.

M|k enriched or supplenented with G.LA and/or DGLA as in (1), '
optionally with other fatty acids or nutrients such as ascorbic acid or

e o STOML, AR SALR ROt B n

conplications. 9. ?thaﬂY Wih! Gihata®y adiHPB} smsﬁﬁlﬁﬁemkﬁbh%%se&%{ DGLA
as in (1), . optionally with other fatty acids and other nutrients
such as zinc in acid or ascorbate in amounts from 10mg to 2000mg/100ml, for the

supportive nutrition of patients with cancer.

There are further-mahy foods derived from milk which are also suitable for
modification by the addition of the essential fatty acids listed in this application.
These foods include yoghurt, sour milk, buttermilk, whey, cream, fromage frais,
cheese, butter and other milk-derived products. Artificial milks such as soy milk
or other milk substitute are also appropriate for the addition of the relevant fatty
acids.

Thus, further aspects of the invention are products as in paragraphs 1 to 10
above wherein the milk is in the form of, or replaced by, milk derivatives such as
yoghurt, sour milk, buttermilk, whey, cream, fromage frais, cheese, butter and
other milk-derived products or artificial milks such as soy milk or other milk
substitute. In these instances the stated amounts of fatty.acids may be added per 50
ml of any of the afore-mentioned milk derivatives or artifical milks.

The milks may be prepared by any method known to those skilled in the art.
However, one convenient method which is easily applied in practice is to take the
GLA or DGLA containing oil, add to it 0.1 - 5.0% of an appropriate emulsifier,
which cbuld be a phospholipid (such as phospholipid derived from eggs or from |
plants such as soya beans) or a synthetic emulsifiér, but is preferably a plant
galactolipid or a milk sphingolipid, and then to add this to the milk in equipment

which permits intensive mixing.



6 \ anounts from 1ng to 800ngy/100mM for the treatnent and

prevention of prostatic diseases, including prostatic
hypertrophy. . 10. M1k enriched or supplenented with GLA and/ or
DGLA as in (1), optiondlly with other fatty acids or other
nutrients such as ascorbic acid or ascorbate in amunts from
10nmg to 2000ny/|1 00M , for the supportive nutrition of
patients with cancer. There are further many foods derived from

m | k which are aExamplesoof Fosmplationspdi fi cation by the addition of the
oghurt - sour i At GTiaionR maibeymaderisith O-413uh 96 BARFIGHEIS, SONRERNRT byt ¢
ot her 1 K subatapoRi Rded G0 Y apid SufPecad emiTaA R RRRsR SR 9 o] evan
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I nstances the stated anount fatty acids may be added per 50 o]

any
of the afore-nenti onedofMdok2000migkHIGILA e 100mL.i fical m | ks. -

2. As (1), but with DGLA.

3. As (1-2) but with two, three or four additional fatty acids selected.
from AA, .SA EPA or DHA.

4-6 As (1-3) but prepared with additional calcium from any appropriate
source but particularly the ones mentioned in the text to provide an

extra 50-1000mg/100ml.

7-9 As (1-3) but prepared with additional ascorbic acid or ascorbate to

provide an extra 10-2000mg/100ml.

10-12  As examples (1-3) but instead made using yoghurt, sour milk,
buttermilk or whey, optionally with added calcium or ascorbic acid

as in examples (4-6) and (7-9).

13-15  As examples (1-3) but instead made using artificial milks such as soy
milk or other milk substitutes, optionally with added calcium or

ascorbic acid as in examples (4-6) and (7-9).



The ni | ks may be prepared by any nethod known to those skilled in the art.
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Exampies of Galactolipid Emuisifiers

With regard to the galactolipids, two types of classes of lipids based on

galactose are very common, that is mono-galactosyldiacylglycerol and

digalactosyldiacylglycerol. Commonly used nomenclature and abbreviations are

monogalactosyldiglyceride, MGDG, and digalactosyldiglyceride, DGDG. The

general structure of said compounds are outlined below.

wherein Ry, Ry = fatty acid residues
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3. ‘ As (1-2) but with two, three or four additional fatty acids selected

from AA SA EPA or DHA 4-6 As (1-3) but prepared wth additional
cal cium from any appropriate source but particularly the
ones nentioned in the text to provide9an extra 50- | 000ny/

| 00m . 7-9 As (1-3) but prepared with additional ascorbic acid or

ascorbate to To some extent ongraftheievanfattysacidoresiduesonayrbe Rb®nt in the two  10- 12
As exanples (1-3) but instead nade using yoghurt sour mlKk,
butterm | k ohpldme\yhlclbmsulshm uhy coRTespoRdias dangreyl srMPPURdSe bebi ¢ aci d

as in exanp and (7-9 13-15 As e l es (1-3) but instead
made usi ng a‘?‘g‘\‘l&?@? °W§1X@"§ECPGMGSW monogalactosyi(mo OgFMCFﬂd%r GM@r nilk

Zgbﬂll te)li;rer; Iggrﬂgrdf naI Bes(vyﬂg thﬂ galactose units may also occur in smalt * " bic acid

The aag_ﬁ) exarrpl es nay be formul ated with any appropriate flavouring
agent such a Col ate, vanilla, raspberry or strawberry, any appropriate

Examples of Galactolipid Extraction

The glycosylglyceride material can be extracted from almost any kind of
glycolipid-containing plant material. Preferred plant materials are seeds and
kernels from grains and cereals, for instance, wheat, rye, oats, corn, rice, millet
and sesame.

The following relates to a procedure for producing a glycolipid material from
oat kernels.

200kg of oat kemnels (Kungsdrnen, Sweden) were grounded and extracted
with 1000 l‘of 95% ethanol at 70°C for 3 h in an extraction tank under stirring.
The slurry was centrifuged while still warm and separated from solid particles.
The liquid fraction was evaporated at maximum 60°C which yielded about 10kg of
extract in the form of a light brown oil.

The carbohydrates were removed in the following way:

10kg of the extract was carefully mixed with 10 1 of héxane (hexane
polymerisation grade, distillatiqn range 65-70°C, Shell) and 50 1 of 70% aqueous
ethanoi. The mixture separated into two phases over ni'gﬁt. The lower, more polar
phase containing the carbohydrates was discarded. The lipids are contained in the
upper phase.

The upper phase, amounting to about 20 1, was applied to a stainless steel
column of 30cm x 20cm (ID x h) having a volume of about 14 1 and containing
6.25kg of silica gel (Matrex Silica Si, particle size 20-45 um, pore diameter 60 A,

from Amicon Corporation, Danvers). The column was heated to 50°C and then



colouring, any appropriate stabilising agent, and any appropriate

emul sifying agent wth the galactolipids at levels of 0.1 %5 % of the
fatty acids by weight being particularly valuable. Phospholipids or
sphingolipids fromany appropriate sodfice such as soya beans, m |k, eggs
or other source nmay al so be used. Exanpl es of Gal actolipid

Enul si fi ers washed with B0 1 exfarndixture ofi bexpaesapoopapold 90: H0nin brdee o edmaveasses of
| i pids based on_  gal actose are very comon, that is

nmono- gal act o3 kragl¥esFidgs.ycer ol and ~ di gal act osyl di acyl gl ycerol . Conmonl y
used nonencl aturg, an bhrevi ations are ogal act osyl di gl ycerjde, M3DG
and di gal act osy! 4hgBlycelinid matenghwas theo el‘g‘gagﬂ%ﬂ the;co 'h?”étg Laf 8 conpounds

are outli nedmti)x {ll%v%f hexane:isopropanol, 60:40, giving a glycolipid fract[o%t révaporation of

the glycolipid fraction gave about 700g of a glycolipid material.

Analysis of the glycolipid material by HPLC indicated that the glycolipid
material contains >70 area % DGDG. Two of the peaks, DGDG1 and DGDG2,
respectively, represent two major classes of digalactosyldiglycerides having
different acyl group structures. Some of the additional peaks have been identified
as phospholipids, that is PE, phosphatidylethanolamine, PA, phosphatidic acid, PI,
phosphatidylinositol and PC, phosphatidylcholine. The total amount of
phospholipids is below 10 area %.



V\/nerei.n Rl, R2 = fatty acid residues MEDG
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one of the two fatty acid residues may be absent in the two 1ipids;—which

results in the correspondi ng nonoacyl rpnpounds, i.e
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milk product or per 50 ml of milk-derived product and optionally further

comprising fatty acids such as AA, SA, EPA, or DHA in amounts from 1mg to
30g/100ml of milk or milk-derived product.

2. A milk or milk-derived product according to claim 1 further comprising
additional calcium in any appropriate assimilable form providing 50mg to 2000mg
of additional calcium per 100ml, and optionally further comprising other fatty

acid(s) particularly, EPA.

3. A milk or milk-derived product according to claim 1 or claim 2 for the
enhancement of calcium absorption, of calcium balance and the treatment and

prevention of osteoporosis.

4. A milk or milk-derived product according to claim 1 for the prevention

and/or treatment of any of the disorders listed herein.

5. A milk or milk-derived product according to claim 1 for the treatment and

prevention of atopic eczema.

6. A milk or milk-derived product according to claim 1 optionally with EPA or

DHA, for the prevention and treatment of rheumatoid or osteo-arthritis.

7. A milk or milk-derived product according to claim 1 optionally with EPA,

' DHA or AA for the treatment of schizophrenia or alcoholism.



The sliurry was centrifuged while still warm and separated fromsolid
particles. The liquid fraction was evaporated at maxi mum 60[ err] C whi ch

yi el ded about 10kg of  extract in the formof a 1li m ml The
carbohydrates were renoved in the fol IB%i ng way: ”!m'c,mlm " , “m ‘extract
~was carefully mxed with 101 of hexane (hexane polyneri'sath orf grade,
distillation range 65-70[err]C, Shell) and 50 1 of 70% aqueous et hanol.

The m xture gepar.at intg twp phases over .night.. The |lo : re pol ar
phase cont ai ingAtﬂggé’ér“H TgRITvEd roduet acrording g%ﬂ?lﬁﬁ@ﬁlpﬁﬁﬁswgfé%m ai ned
in the uppe has The er .phase mounting to about 20 1, was
appl i od o a EEAOGDEA, for the prYetRRHr BRAfRGH of SVBHIBn ordniy acing

vol une of ab [ U .25kg of silica gel (Matrex Silica
Si, particl eﬁ}sé%%séﬂbiépﬂgﬁ%%%lﬂp@?egs% aneter 60 [err] from Am con.

Cor poration, Danvers). The columm was heated to 50[err] C and then

10 washed with 30 1 of a m xture of hexane:isopropanol, 90:10, in order to

remove all Yri glaymfkiod 9ilk-derived pfmcghé%ﬁihé’idjclﬂﬁﬁ ?%ﬁbndﬂﬁﬁnﬁl‘i‘@ﬂie@' ut ed
201 o anol, 60: 40,

fromthe colum with ~of ‘a mxture of hexane:isoprop
giving. a gl yety qeids drirttiendssuch\a8 asdorbit @Biddr ascorbate in amounts from 10mg to

2000mg/100ml for the treatment or prevention of asthma and of diabetes and its

" complications.

10. A milk or milk-derived product according to claim 1 optionally with other
fatty acids and other nutrients such as zinc in amounts from 1mg to 800mg/100ml

for the treatment and prevention of prostatic diseases, including prostatic

hypertrophy.

11. A milk or milk-derived product according to claim 1 optionally with other
fatty acids and other nutrients such as ascorbic acid or ascorbate in amounts from

10mg to 2000mg/100ml, for the supportive nutrition of patients with cancer.

12. A milk or milk-derived product according to any preceding claim further
comprising an appropriate emulsifier, such as a phospholipid or a synthetic

emulsifier, preferably a plant galactolipid or a milk sphingolipid.

13. A milk or milk-derived product according to any preceding claim wherein
said fétty acids and other nutrients are added to a milk or milk-derived product

obtained from cows, goats, sheep or camels.



the glycolipid fraction gave about 700g of a glycolipid materiar,

Anal ysis of the glycolipid material by HPLC i ndi i ﬂ i n ﬂlgcol ipid
mat erial contains >70 area % DGDG Two of the pe m HMM ﬁ" ’

respectively, represent two major cladses of digal’acfosyl d¥ glycerides
having - different acyl group structures. Sonme of the additional peaks have
been identifiléd Aargllf;mgrp ariyed produgtaccpedimgto yryoweraficlaigpisdr kawbergin ne,
PA, phosphatidic_acid, Pl, phosphatidylinositol and PC, o
phosphat i dy| iednilkés inthe fergy of. og theumilkierived produes 15 derved ffomepgific area %
1. Amlk or m lE-deri ved}#)r‘.%duct, enriched or supplenented with GLA
and/ or  DGLASOY mukor oghes mifk substfuite. e product conprising 100my to 30g,
preferably 150nmg to 5g and very preferably 200ng to 2g of GLA and/or DG.A
per 100m mIk product or per 50 mMl of m |l k-derived product and optionally

further co I Siyng: 2| : i s from
urcher compey s Atk Bk el SHSIAchTcAfngSh a7 hecding e BBt
m | k- deri vedmikqe 4t thed iR 'ofl] Yothé thilk-derived pi'bl{dchi%rsefe@lléa 'frorh,Ybghurt, sour

milk, buttermilk, whey, cream, f_romage frais, cheese, butter or other milk

derivative.



additional calciumin any appropriate assimlable formproviding 50ng to
2000mg of additional calciumper 100m, and optionally further conprising
other fatty acid(s) particularly, EPA 3. Amlk or mlk-derived
product according to claiml or claim2 for the enhancenent of cal cium
absorption, of calcium bal ance and thﬁ treatnment and prevention of

ost eopor osi s. 4. A mlk or mlk-defived product according to claim1 for
the prevention and/or treatnent of any of the disorders |isted herein.

5. Anmlk or mlk-derived product according to claim1 for the treatnent

and prevention of atopic eczema.. 6. A mlk or mlk-derived product
according to claim1l optionally with EPA or DHA, for the prevention and
treatnent of rheumateid or estgo-arthrizi . =mAcm | k oz ol k- der i jend

product according tozlaim X aptional |l ySwEsh EPA.= BHA or BAF or thega
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8.- A milk or milk-derived product accordi ally wth AA
EPA or DHA for the prevention or treatnent FH@%"@‘ ig%é% ronary artery
di sease or peripheral vascul ar di sease. ml k erived
~product according to claim1 opti 1 her fatty acids or
nutrients such as ascorbic acid o?agtiﬁi[%tglﬁ anmounts from 10ng to
2000ng/ 1 00m for the treatment or pr ABSKRAGTof ast hma and of di abetes and

its conplications. 10. A mlk or mlk-derived product according to claim
1 optionally with other fatty aci ds and other nutrients such as zinc in
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or a synthetic SI prete

sphi ngol i pi dor DHIBin Am&dtK frem Im#kog@é/w(ﬁﬂl product according tO any
precedi ng cl ai mwherein
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said fatty acids and other nutrients are added to a ml I3 K- ved
product obtained fromcows, goats, sheep or canels. ﬁcpméﬁ%%SHEET
13 14. A mlk or mlk derived product according to any %%ﬁeOl 31MARI996. 17
wherein the mlk is in the formof, or the mlk-derived—produtt  ['sderivgd
from artificial soy mlk or ot hERELFEED MILK, (¢ 15. Amlk or

m | k- deri ved product according to anABSERAQIhg cl ai mwherein the mlk is
in the formof, or the mlk-derived product is selected from yoghurt, sour
mlk, butterm |k, whey, cream fromage frais, cheese, butter or other mlKk
derivati ve.

A milk or milk-derived product, enriched or supplemented with GLA and/or
DGLA, the milk or milk-derived product comprising 100mg to 30g/100m!l
preferably 150mg to 5g/100ml and very preferably 200mg to 2g per 100ml of GLA
and/or bGLA and optionally further comprising fatty acids such as AA, SA, EPA,
or DHA in amounts from 1mg to 30g/100ml.

FIGURE 1



