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The physiological properties of fucoidans in the algae appear to be a role in cell wall
organization and possibly in cross-linking of alginate and cellulose and morphogenesis of algal
embryos. Fucoidans also have a wide spectrum of activity in biological systems. They have

30 anticoagulant and antithrombotic activity, act on the inflammation and immune systems, have
antiproliferative and antiadhesive effects on cells, and protect cells from viral infection.

Further, fucoidan has numerous beneficial functions that heal and strengthen different
systems of the body, including anti-viral, anti-inflammatory, anti-coagulant, and anti-tumor
properties. A.L Usov et al., Polysaccharides of Algae: Polysaccharide Composition of Several

35 Brown Algae from Kamchatka, 27 Russian J. Bio. Chem. 395-399 (2001). Fucoidan has been

found to build and stimulate the immune system. Research has also indicated that fucoidan
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Japanese also consume at least two other types of brown seaweed—wakame and mozuku

(Cladosiphon and Nemacystus).
Typically, about four percent by weight of Tongan limu moui is fucoidan. There are at
30 least three types of fucoidan polymer molecules found in brown seaweed. U-fucoidan, having
about 20 percent glucuronic acid, is particularly active in carrying out cancer cell destruction. F-
fucoidan, a polymer of mostly sulfated fucose, and G-fucoidan both tend to induce the production
of HGF cells that assist in restoring and repairing damaged cells. All three types of fucoidan also
tend to induce the production of agents that strengthen the immune system.
35 Accordingly, consumable beverages and other compositions of fucoidan are needed to
benefit from the many advantages mentioned above. Methods of preparation of fucoidan may be

used to enhance consumption while not destroying its beneficial effects.
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pepper extract, such as black pepper or Sichuan pepper extract or mixtures thereof. The fucoidan
from which the partially hydrolyzed fucoidan is made can be from Tongan limu moui seaweed or

30 Japanese mozuku or kombu seaweeds, or a mixture of such fucoidans. The dietary supplement
can additionally comprise flavoring agents, preservatives, anti the like.

Another illustrative dietary supplement according to the present invention comprises
about 0.5 to about 70 parts by weight of partially hydrolyzed fucoidan, about 0.5 to about 20 parts
by weight of a nutraceutical ingredient having a high ORAC value and about 10 to about 99 parts

35 by weight of water.
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25 about 72 hours, thereby obtaining the partially hydrolyzed fucoidan composition. The hydrogen
ion concentration is typically adjusted by adding an acid, according to methods well known in the
art. An illustrative acid comprises sulfuric acid, and when sulfuric acid is used, the conditions can
be selected such that available reactive groups created by the partial hydrolysis of the fucoidan are
sulfonated, resulting in a partially hydrolyzed, sulfonated fucoidan composition. The heating of

30 the mixture can be carried out at increased pressure, i.e. at greater than one atmosphere of
pressure, to speed up the hydrolysis reaction.

Still another illustrative embodiment of the invention comprises a method of making a
dietary supplement, the method comprising:
(@) mixing about 0.5 to about 70 parts by weight of a partially hydrolyzed fucoidan

35 composition with about 30 to about 99.5 parts by weight of water to result in a mixture;

(b) sterilizing the mixture; and
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pr eser vat iiMRntidnnCl udes 25 reference to a mxture of two or nore of such
preservatives. In describing and claimng the present inventiaqgn, the

fol 1 &l ng ter mITriB‘P%B?HWq thatiys usedig this spegifigation andbibe apmepdedisloims fhesingrlghs set

out bel ow.g 43 "8 eﬂl "B @B inclG @ PHirh BrefiBbnts unleSCthdIUnfGtt clearB Atk WtRGwise.
"characterized by," and granmatical equival ents thereof are inclusive or

open- endedht® forsxerazle, refgrenest to a distaiyanplgarrticonaining "speriHbdyiobgedivesidt s or
met hod St eps,des SRR BF A orlord &SQ& Isama@p RYBLISEEdFSeoidas, Wt Reketid emBige

restrictive terns "consisting of consi s?| ng essentl ally of ." As used
herein, " p@niudeatdfqremy@nmmmrequ@mhdaﬁs an epfeserfon doladpagservhiiie” akideseen

hydr Oié’ z eqeference to a mixture of two or more of such preservatives.
In describing and claiming the present invention, the following terminology will be used

in accordance with the definitions set out below.

3 <C kN1 1

As used herein, “comprising,” “including,” “containing,” “characterized by,” and
grammatical equivalents thereof are inclusive or open-ended terms that do not exclude additional,

30 unrecited elements or method steps. “Comprising” is to be interpreted as including the more
restrictive terms “consisting of” and “consisting essentially of.”

As used herein, “partially hydrolyzed fucoidan” means fucoidan that has been hydrolyzed
into smaller polymers and oligomers, but not so thoroughly hydrolyzed as to result in complete
hydrolysis to monosaccharides.

35 As used herein, “high ORAC value” or similar terms means an ORAC value of at least
about 400 per 100 grams of fruit or vegetable. For example, blueberries have an ORAC value of

about 2,400 per 100 grams, and the following fruits have ORAC values as shown in parentheses
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U. S. Pat ediigohieric #roaiBodbiklfins mﬂt)@mrim;stfhtniel ds. Qi goneric pr oant hocyani di ns
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0.85, " stigkinkkpHNGcatedMehnSH 6Unk @fwate® bdivity BRAEr ARDY.¥3, PeiBals” SMEAMIIBAmE he
lement i s rendered free of mcroorgani sns capable of
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r epr oduci RGLEAPYRE hert syohihas Hemuiitipral spelementisendeed feg of mysropretnisnger at ed

condi ti ongpde of$¢R6ALGzaM the ArSitibhad stipbRAent kBdAoMSE Hol R iSlefited conditions of |
"pasteurization” traditionally means a process naned after scientist Louis

Past eur bOradfiZeh dsF@rioparticie of nilk is heated to not |ower than 62.8C
(i.eq5 145F) fRQ0ud@herti®SSasttBRioR® ity mafd a?)?&g%gym}ﬁe&%k gc]qenttigt 13GRL oy
t hou affecting

any harnful bacteria that nmay be present W avor and food
val ue. Cufestewrtyywhiehheveryogtticteor millnis hirete tohop fowsathere 62-8%afi e 0 SR fohmt leghi t ed

States | j : Ti ST | [ uses
et el pl oy HER b A R001ed todefoylah] BB AW d AL W SARSEES
for not |ad¥sstingfianori@ddensiontis, Chudntlpitheimodygommpi thethodbf magteuridationan the

Past eur i zgtilaR4 P gl LOGE: T I._pasteuri zation, Eut usi ng
hi gher tenperatures fﬁ(}% P]g nrgtglr %ﬁﬁe@é %ﬁsggg%%ﬁplz%gflﬁv‘éﬁc}lrues% %)tgl Rl3ieS,
prodd@t winthot eatereo radegbipdratires tolilif7°G (iiel, L 6 PEpfor notrieps kah 15 gebadsj fohowadd mi | k,
but not (L)ﬁ ci.di fi ed.foads or nputritional su .La? é E < 4. Q%_‘ Anot her
met hod, ytr%éld Fpyhe Tgﬁr%agfgétteﬂr}zé{}?“lﬁi% lsﬁzﬁ?cgffrs?rgl ?‘%ﬁ{fﬁ ‘?S HUZAIR RS at ur e
to 25 ovehigi@BteBPerfaiuras.and RAG tinfear UR pdseinision rdslts if @ lptadwadviylongapihdif Geol i ng.
A UHT- past eur.j zed . prqoduct. t hat _i ac [ eptically results in a "shelf
Stabl o PO R <G AP Py YR AR AP PO TR PR B ed.  As
P . . ryer urr
usleld her eﬁ.@, Ahaﬁlelpﬁlfthocp Ui igh g@npdig:uﬂama‘gpd%&uriﬁﬁdn,ihilﬁ@s|t1§={jte1§1ﬁ€r£f§re Rgan the
fillibpg o eril] coagle r t ipto pre-sterilized contaijners,
foll 3?@ cﬁ’ﬁragagsggt(f'%’ #P@r vePi ¢y ?Pﬁ%gg’?lﬁ?f"'fcﬂby rpidgogiing. ST PrSeE2d osure, in
an at nospjiediet thiteeparkadtt 6§cpaEUA RsSliER a "shelf stable" product that does not require
refrigeration until it is opened.
As used herein, “aseptic processing and packaging” and similar terms mean the filling of a
sterilized cooled product into pre-sterilized containers, followed by aseptic hermetic sealing, with
30 a pre-sterilized closure, in an atmosphere free of microorganisms.
As used herein, “hermetically sealed container” and similar terms mean a container that is
designed and intended to be secure against the entry of microorganisms and thereby to maintain
the sterility of its contents after processing.
As used herein, “tablets” are solid dosage forms containing a dietary supplement with or
35 without suitable excipients or diluents and prepared either by compression or molding methods
well known in the art. Tablets have been in widespread use since the latter part of the 19® century

and their popularity continues. Tablets remain popular as a dosage form because of the
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the tablet material to the surface of the dies and punches, reducing interparticle friction, and
facilitating the ejection of the tablets from the die cavity. Commonly used lubricants include talc,
30 magnesium stearate, calcium stearate, stearic acid, and hydrogenated vegetable oils.

As used herein, “disintegrators” or “disintegrants” are substances that facilitate the
breakup or disintegration of tablets after administration. Materials serving as disintegrants have
been chemically classified as starches, clays, celluloses, algins, or gums. Other disintegrators
include Veegum HV, methylcellulose, agar, bentonite, cellulose and wood products, natural

35 sponge, cation-exchange resins, alginic acid, guar gum, citrus pulp, cross-linked

polyvinylpyrrolidone, carboxymethylcellulose, and the like.
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formintended to be suspended or
necessities.

As used here, “powders” means a solid dosage form intended to be suspended or
dissolved in water or another liquid or mixed with soft foods prior to administration. Powders are
typically prepared by spray drying or freeze drying of liquid formulations. Powders are

30 advantageous due to flexibility, stability, rapid effect, and ease of administration.

As used herein, “Brix” is a scale for measuring the sugar content of grapes, wine, and the
like. Each degree of Brix is equivalent to one gram of sugar per 100 ml of liquid. Thus, an 18
degree Brix sugar solution contains 18% by weight of sugar. Brix also describes the percent of
suspended solids in a liquid. Thus, 95 Brix, for example, denotes a liquid that contains 95% by

35  weight of suspended solids. Brix is measured with an optical device called a refractometer. The

Brix system of measurement is named for A.F.W. Brix, a 19% century German inventor.
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In one embodiment, a kombu-type or mozuku-type seaweed is harvested from the coastal

waters of the Tongan islands. These seaweeds are typically manually harvested , including stems
30 and leaves, by divers and cleaned to remove extraneous materials. The seaweed is then usually
frozen in large containers and shipped to a processing plant.

In processing, the heavy outer fibers must first be broken down to provide access to the
fucoidan component. If frozen, the seaweed material is first thawed, but if not frozen, then the
seaweed materia is placed in a mixing vat and shredded, while being hydrolyzed with acids and

35 water. The material can optionally be sulfonated with sulfuric acid to help in breaking down the
heavy cell fibers. The mixture is also buffered with citric acid and thoroughly blended to maintain

suspension. The material may also be heated at atmospheric or greater than atmospheric pressure
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proant hocyani diNheralsle6d Aivigd Wsiety aneksdnfigl ghiy&ilogical functions ranging from structural

components of body tissues to essential components of many enzymes and other biological

important molecules. Minerals are classified as micronutrients or trace elements on the basis of
the amount present in the body. The seven micronutrients (calcium, potassium, sodium,

30 magnesium, phosphorus, sulfur, and chloride) are present in the body in quantities of more than
five grams. Trace elements, which include boron, copper, iron, manganese, selenium, and zinc are
found in the body in quantities of less than five grams.

Micronutrient Minerals.

Calcium is the mineral element believed to be most deficient in the diet in the United
35 States. Calcium intakes in excess of 300 mg per day are difficult to achieve in the absence of milk
and dairy products in the diet. This is far below the recommended dietary allowance (RDA) for

calcium (1000 mg per day for adults and children ages one to ten, 1200 mg per day for adolescents
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Magnesium is a cofactor of all enzymes involved in phosphate transfer reactions that
utilize adenosine triphosphate (ATP) and other nucleotide triphosphates as substrates. Various
phosphatases and pyrophosphatases also represent enzymes from an enormous list that are
30 influenced by this metallic ion.

Magnesium plays a vital role in the reversible association of intracellular particles and in
the binding of macromolecules to subcellular organelles. For example, the binding of messenger

RNA (mRNA) to ribosomes is magnesium dependent, as is the functional integrity of ribosomal

subunits. Certain of the effects of magnesium on the nervous system are similar to those of
35 calcium. An increased concentration of magnesium in the extracellular fluid causes depression of
the central nervous system (CNS). Hypomagnesemia causes increased CNS irritability,

disorientation, and convulsions. Magnesium also has a direct depressant effect on skeletal
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def ect obsanieldvulinic acid hydrydase, and dopamine-B-hydroxylase. Copper functions in the absorption

and utilization of iron, electron transport, connective tissue metabolism, phospholipid formation,
purine metabolism, and development of the nervous system. Ferroxidase I (ceruloplasmin), a
copper-containing enzyme, effects the oxidation of Fe(I) to Fe(IIl), a required step for

30 mobilization of stored iron. A copper-containing enzyme is thought to be responsible for the
oxidative deamination of the epsilon amino group of lysine to produce desmosine and
isodesmosine, the cross-links of elastin. In copper-deficient animals the arterial elastin is weaker
and dissecting aneurisms may occur.

Iodine is important for the production of thyroid hormones, which regulate cellular

35 oxidation. The iodine-deficiency disease is goiter. In iodine-deficient young, growth is depressed

and sexual development is delayed, the skin and hair are typically rough, and the hair becomes

thin. Cretinism, feeble-mindedness, and deaf-mutism occur in a severe deficiency. There is
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Molybdenum is an essential mineral found in highest concentrations in the liver, kidneys,
skin, and bones. This mineral is required by the body to properly metabolize nitrogen. Itis also a
30 vital component of the enzyme xanthine oxidase, which is required to convert purines to uric acid,
a normal byproduct of metabolism. Molybdenum also supports the body’s storage of iron and
other cellular functions such as growth. A deficiency of molybdenum is associated with mouth
and gum disorders and cancer. A diet high in refined and processed foods can lead to a deficiency
of molybdenum, resulting in anemia, loss of appetite and weight, and stunted growth in animals.

35  While these deficiencies have not been observed directly in humans, it is known that a

molybdenum deficiency can lead to impotence in older males.
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Found | nRTEHE e BB OPAR B ATPENoor ~ 1 thege: FER i dones.
Thi s m né#katly irRotpegtedrigd tHeye iphﬁﬁbmhyaimprpfehpéimktyadmbmiamislaﬁmaﬁljartocesgen. It is

also a 30, vi (of0) t .of the enzyne xant hi oxi dase, which is

requi r edFES &%%’8?@%?&%@ ‘f%ﬁrﬁ;’i sgle ﬁ’in&,s 5 enr?(f?%f)nlﬂﬁlﬁf%c(?@@fategf net abol i sm
Mol y bdenusn-glesificalypito hiagy ploeidspd)it @mpéted aigiemethioningfin gendral @biedrsysigdsisul ar
functiong,such as graowth. A deficiency o | ybdenum i s associated with
Ut ate bt B o S e, % v af TGP R AR ST B ocessed

f 00di® caprotep@tyiied bath@eC s iafds¥enodéthichiny bd@onsiined, @8 Muhd BOminy festieni a, | oss of
appetite alnd wei ght an.dgﬁtunt ed grg)wt.h [ n,ani nal s. 313 Whj | e t hese

def i ci enSPEEVRARADHST MFQEHY BLEEYERd Fimebef P FrACHgER mempraps adown that a
nol y ;)de nyrevelehg }ﬁrb@ﬁ@béalfg@ﬂerht&ﬁdth&@tl)}i dReheMNcle Hik 6flcdder fl dgase bsthlv\@eart )
2006/ 102108 PCT/ US2006/ 009769 el eniumis _an essent.i trace el enent that
functi onémg%lo%fl Vc?é“ﬁéo Hg‘-‘r‘kca’o?m’é’ﬁ% dhaf H\?‘E?P%?édge‘ilwnﬁ}t%ﬁeﬁé‘f@ﬁﬁs tgaa? t

ant i oxi daphs, AR, Ty 58 ok PRBE. BELENA kLIS Plesdries3iBsR eRktidit] dldws @AM the
extra-cel lul ar__gl utathi one peroxi dases and i odot hyroni ne 5'-dei odi pases,

sel el umP#ige prsiditdsaing of Higees tropshaxidaron apkhelps it g tsgimepcanPscder o

sel enocy ghfie ReebfeYeRkbarchhas! B arfitnoBbBBY MRLRLELISA 18E1sDf SR tfunct i on

al so contain SeCYS. _Althou?h SeCYS is an inportant dietary form it is not
di rect | y dicHcppysiahtinal masTst hese specific sel enium proteins; instead, a
co-translati 0%had?ﬁrﬁf‘s%%sseﬂt’ia@hﬂ?tﬁeﬂt@%ﬁ@l@%fjthfﬁﬁﬁmb& SOMJNidaT ThS@IPNI UM as
sel eno-nethionine is incorporated non-specifically into many proteins, as
it conpetemirgienhnepstsivapPieEent A defésirsenis apeust @ o2 0spistagesisg. day. Thenedier e,

L SSHPS QbAdEhor O 1810 RRY kr PR Clefdetive Rfeat Bl 1@ B AR Vlrfdium

sel eni um contal ni ng 10 proteins when both SeCYS and sel enonet hi onine are
consuned exats af gngpiéh-lilke efigplyin ferarisspeciSané ficterhap been apapoderabia dmpeiiddnt nut ri ent

and is i I | cell e and. I rE6qiadi cal
generati gér%?irt gnr‘%a ?/(Bﬁ e%ﬁcg%g%ge& 't %Sl{ﬂ?g%; egg%gggﬁ%rc S’S’%\%ﬁgﬁ%agg%&gﬁﬁ t ﬁg hear t
and bl oodedreste hisountetiingdin reqwgéipsnahenthe distasd, aut isacedhssll dpfndenti nt ake
decr eas e%iaﬁ)g?cs,r\laﬁéﬁhgltl haégoregl?ﬁ}omnqg Lo%]lgrbl théjé(}gldﬁl'ag ﬁﬁcyg%gx%latlﬁesga%%gg F]ho ltl@a@' um
al so preserves tissue elasticity; slows down the agi ng and hardeni ng of
tissifes tshppdangintatisn eith vamdivaricads & qnsndrense ineghicosdtaneert iatodeliy whiehtigeestsof
oSO PLPD AR BB S TR B 5L P o | evel
preventing diabetes.

Zinc is known to occur in many important metalloenzymes. These include carbonic
anhydrase, carboxypeptidases A and B, alcohol dehydrogenase, glutamic dehydrogenase, D-

30 glyceraldehyde-3-phosphate dehydrogenase, lactic dehydrogenase, malic dehydrogenase, alkaline
phosphatase, and aldolase. Impaired synthesis of nucleic acids and proteins has been observed in
zinc deficiency. There is also evidence that zinc may be involved in the secretion of insulin and in
the function of the hormone.

According to the present invention, minerals can be provided as inorganic compounds,

35 such as chlorides, sulfates, and the like. In addition, some minerals can be provided in more

bioavailable forms, such as amino acid chelates, which are well known in the art. U.S. Patent No.

5,292,538. Examples of minerals that can be provided as amino acid chelates include calcium,
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Vanadiumis an essential nutrient beneficial for thyroid hornone

nmet abolism The daily requirenent necessary to prevent a deficiency is
about 10 wo 286y/memsogr ans a day. Vanadi um 20 defici encyctans2émeat7s® sl ow
growt h, defective bones, and altered |ipid metabolism Vanadiumexerts an

insul in-like offe %ﬁ}n et Ot b ofo S(éﬂpgﬁdm&gﬁ{eﬁmgaa%d RS Rian CRNshAREAbI e

anount of esearc vanadi um an ete I'n insulin dependent
di abeti cs,mmamladmhmmasddd@edeeb@@ﬁrmmm@ls reduce the anmount of insulin

required to ma NAGG otnh tle eﬁ%%?ﬁ?e Ip?%gglﬂ:;'/%ls%& c@ﬁlg!)éﬁbng eRGRLRRAL fruf !ﬂ@*h)?ﬁl%sc has

vanadi um has beeéen }(nown cont e condition altogether. Researc
shown t hatan2 EOISHmFgSJ sanlemgape@nd wisptery amlamon@ad%wqe&?narﬁa ek asemarordifd gl ucose

transport 4| f%ttn%afuc o2 inolllled Oﬁ?&@g@agg,enm@é ASBAGH B BUBRICIRALAIARR; O Lhe

di et inproves 0sé met ab m an preventing di abetes. Zinc
i's known t&c}mmmpﬁppemxmmwmdﬂahtPrwsWatﬁ\dea@ndwE@dluﬂrh@?eatP AcRoRgEUBar boni ¢

anhydr ase, (:t)a{ebox%gse%t i das (fdéuh _agyp@ﬁgg{; gt‘&eﬁﬁﬁ‘ glr&f'@&@r isQlsgt@m ¢

dehydrogeﬁ?g ycera = phosp ogenase, lactic
dehydr ogena@entanltraalgtemedmfylchrlugehameue al kal i ne phosphat ase, and al dol ase.

der ¢ ency”  Thepans Smaiiend e B Spiha A PIdoAT REFI-ARRE AL 1 =l ne
secretpon &fver'ag\ss Uthie su@tedlenwrnaytm Heudnied ingra pﬂwdbtmldmvm@des a Reeroddéday to the

t t 35
presen | e o EEs ST RN AL SRR R

'R Addi tron, some mnerals can
be provi degledtét dematie bi oavail abl e fornms, such as am no acid chelates, which

¢ th 238, i I
Chat "can be. pr oViEE S T i ePa EREPACE LoPRR a8 i B Rh gy B Mer S
2006/ 1021080064 M&G%ﬁ%%@%bsmesapmny (@RAQB,I’S&@B@S agaifigijt, greenandbor on,
no) yhd d St ded
2o fedd sealtrhers et st FEh A oste oY sitt +p Pelehi Soii PhuRie ™ ©°

COWPOS| ti Ofifsh BPJech Balmidealk; rdxﬂeéteﬁdr@%@hlaﬁlgﬁmoﬂlm fnml wpberdges ﬂ?SfUI:thlha?selgﬂape and
raspberry i n smal | anpount s. monordi.ca 5.fruif may al so
be i ncl udedhd OEHIBIFATEEPHY “étﬁ}ﬁ%ﬁ’é’gy’ébéw %falc%ﬂeppﬁrt B e g g gy & ﬁ%i]unés bl ack
or Sich Uaﬂen@@a@@&rpo@iﬁlﬁrﬁ%rﬁat%ﬁd bdomgidedhier Bfe@g@ddvatie\nastures %Iﬂt &te nsigdielim

benzoate or potassium sorbate may also he in Subst ant i Vo~ RK
wat er, suche@lized by %F%%P‘%P’é?therlh%at‘ég deghpes ‘%lﬁ?ﬁ“ﬂ RISTEURER1RR {aéiul sta R (rL\e

l'iqui QOm XBIUT%"F) eﬁe&ﬂ?@ly%ﬂﬂﬁﬁ’te fthogehil ehictb &bt dmsS s -BfENt: highyt thepepitded ded
as a nutritional drink or everage. The suppl enent may al so be dried

into a pomﬂ@ybeéﬁ@ﬁeéﬂ%%r@éﬂeél%mﬁr‘?qr@éis@sdr| ed or spray dried powder,

capsul e, or tabielyiefg kle! n@&%gaﬁl été{*ﬁlzg’cﬁ)\ﬁeﬂ’\@gﬁff&%meﬁﬁﬁﬂbn bRy attagstdiped in
greater detail. Starti ngr f ucoi dan- cont ai ni ng pur ee. descri bed

above, | ui vesd. Upmg tedEr r(atgééen@mraﬁﬁ? shprtdEne) PIOPess, thSapEERe PaYPeRIScapS8fBance
capacity ( )85 °§r§)p al?o%t %3?(5 sebdrhdk ! Alt&ﬁﬁﬁ? th@\ﬂga%éh@éngﬁ%ﬁrﬁ yuRTBrélsed.

Al so, fruit voring and col ori ngs, such ? 6pe and ras berrg m ner al s,
25 mvolves raising the temperature of the mixture to about 140.6°C (285°F) for about 4-6 sec

onds.
In either process, immediately after the heating step, the temperature is rapidly lowered to at least
ambient temperatures of about 21.1-26.7°C (70-80°F). Alternately, the mixture may be chilled
down to about 4.4°C (40°F).
Heating of the mixture may be accomplished by direct or indirect heating. For example,
30 the mixture may be heated by direct contact with steam or indirectly by a selected type of heat
exchanger. |
The sterilized blend may then be poured into containers, using a hot-fill or cold-fill
method. In the hot-fill process, the product is first heated to temperatures for pasteurization,
HTST, or UHT. Then it is poured into containers at elevated temperatures to kill any
35 microorganisms inside the container. The use of preservatives, such as sodium benzoate and

potassium sorbate are normally used. The pH is usually maintained below 4.4, possibly using

acids such as lemon juice or vinegar. After filling, the bottles may be cooled slowly by a water
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such as deep sea mnerals; sweeteners, such as nonordica fruit; pepper for
fl avor enhancenent and to enhance absorption into the body, such as bl ack

pepper; pweeswm@tiose, such as sodi um benzoate or potasecwossachedzey and
dei oni zed water are added to the m xture. Next, the mxture is sterilized

by pasteurization or other heating f.echnigues. Al though steurization (at
bt 87, B AGUGH of crsfeymeat s ey ATPLEPORSHLE B BEiROB AR o LR BH Aol o s,
sterilizaljsam Rthehirgher tenperatures maybe needed to elimnate all

m croorgani sms. I n achieving the necessary sterilization, tw different
sterilization Pribeeddddl peeessiaftsy Wﬁﬁe}’%m“%écﬁter%%?t‘r?ﬁ IGIPRSTAF & TIY ’F?F‘ﬁ‘ﬁg’ the

t enper at UpQash AfitnlehilRly dObRE BSiboutirbisn fniptidfuge HrRY tdiBbtiling, st hwpdout  85C
(185F) for about 20-30 seconds. AIteerélnateI é t[}%l]lltra- hi ﬁ?h tq% erature
( UHT) Spr opreesssing andpagkagng tsehnigies g mmetisieraolipgplines 165 viamn feet 6 about
140. 6C ( 282Rliodah 8RR lat AaPbSBEIE $he hol-All 9idcbRr TRIPEERSEfill pro®eding taky af t er
the heating step, the tenperature is rapidly lo,vxﬁr(fg to at Least nmbi ent
t enper at uflewr 8y hp elgtnepand fresher.7Rreseryatisgsiere usipapduded ig confifldhe S oF il hay be
chilled downnbRisahauhctéiadC (40F). Heating of the mixture may be

acconpl i shed bﬁ‘ydi rect or indirect heating.

: ] ' F%r exanp| e 30 b@g m xture
may be heated Bye enld-88prosewascompaiitin Wik usernf Siehidepnity s rthylgRe HPYE) &t ed type
of hegt E&(l?&%%rtcre%ﬂg%l?% ?’:E‘T (b)b@t@ﬁlﬁ,tklo %BF)I ASRYorkig?6ihisO fhe RAEHBEO RS Kdttle

cont al ner using a r cold-fi method. In the hot-fill process,

the produetruchuse.f Thesotiiee mabie 809 midiwpler.aerablecol contaipiag el PLATBRST PHIST, or
UHT. Thenpl ibSyHa4 ng?igg Q%tﬁci@rﬁ RBLREE TS 30l UM BHnleRIRob s@8ott@2Ki | | any

35 microorgani sns | e container. The use of preservatives, such as
sodi um begrowwer &d pot assium sorbate are normally used. The pHis

usual 'y mai nt ai %{'”F' | ¥ B! suebiage fog8p j Ui ce or
vi negar. After S? ﬁ??&%ﬁ t%ea%%%@??g)stm rgéé%{elﬂgegglag%a%?leow y1 byezg wat er 15 WO
2006/ 1502 1 pBwERET, 1UB20 016! GPQiTBSccording to niods well lsfovengh dieraely For xa@plgepayfiers
aseptic processi n 7 I - d j he an.
- Che. corfh 1 Moy SEuERC KBALR RHAGng WEh ROl Bo L) nolRlicl ok

t enper at urdeisd mgediesac Adcnativaly, thp fusdidet priesaratipmeel bet wixyd wisl piber ingredibvtit r oom
tenperature,prigr t.o bottli i i i j ng
tecpni quedd Prdsmafetdt g sbpyls. LRkl pnuBiRGRRRHOR RACARGHAN

vari at i onsnd fredze adiying. tThapowdey cdyehdrcheringeistad bheusprotlingjof flisyphvoaedsm a lipideand i n

cold-fill processing.the flavor y be, ¢l eaner . f r ives
are ué al |d§p/‘“ﬁﬁ% ﬁﬁ&%s Tting SusBH1o8 ?Qri%%a'r g%}\“ks%&(‘)? ﬁq‘i}gg;tg%t,cgﬁiﬁ){ﬁse? fog?ll-g&gg%(%geri a.
The col d- fihdlidepi0g gaRe,iaad tonigat THel pewdertdan sisebodonipragbeddetn $iblejs qddaded inyd ene
(HDPE) or 10, pol yethyl ene terephthal at PET) bottling,. SqQ as t.0.not
conpr oni s&RHES; Jﬂ%ﬁﬁ? T GgPgyes ?W%%ﬂ?’ F‘@alﬁgéefl JetgReT © tggﬁlg?ﬁl glsqmn@d?&%ré/ 500
m  bottl essulgﬁaﬁ@m &n @fso 6ORIcastlaRRd afdbBkkn if GRharsalibdpsde fowi.t | e.  The size

e

woul d provi sufficient beverage for_30 days, if a recommended dosage is
about 22 grans per day. Examples

25 The following are examples of the preparation of seaweed to provide a fucoidan puree for
use in dietary supplements, and dietary supplement formulations prepared from the fucoidan
puree. These examples are merely illustrative and are not meant to be limiting in any way.

The present invention may be embodied in other specific forms without departing from its
spirit or essential characteristics. The described embodiments are to be considered in all respects

30 only as ﬂlﬁstrative and not restrictive. The scope of the invention is, therefore, indicated by the
appended claims, rather than by the description or examples. All changes that come within the
meaning and range of equivalency of the claims are to be embraced within their scope.

Example 1
Preparation of fucoidan puree composition

35 Tongan limu moui seaweed was manually harvested, cleaned to remove extraneous

material, frozen, and shipped to a processing plant. At the plant, the frozen seaweed was thawed,

weighed, and placed in a stainless steel mixer with aqueous buffer and optionally sulfuric acid

16



Solid dosage forns according to the present invention can be nmade in the
formof 15 powders, tablets, and capsul es according to nmethods well known
in the arWozEmloemanpl e, powders can be nmade by dryi ngpChasbesoigan
preparati on, the mxing the dried fu dan_wi.th ot her ried

i ngr edi entegdrd g fovaY fhpepty 0 oPopeitiotios aihH %Bi?plar%‘? isFediears visee hynaagedet h

ot her i nggeerh pRlvith a Redurh BiRAr iker @IopkIwr 8/pk s Wliﬂeﬂﬂlxiﬂgt Be ALRGVAAE heated to

Illustratiyve nethods of drying include spray d é@ %ﬁ and freeze drying. The
powder cafl tfefr bl %ﬁ&gieéaerﬁﬁ of iep EHth Ho B 101P §90 Y fHagPait heting Wasqui d and

20 dri nki QigohtiRied, BotHnixindOy 3 dSRANS 00,5110 2Okt td Bfipatel HestShd Aldrotfzelthaui ds t hat
can be used for this urpose . include water, juice, and the like. The

powdeP caifd¥fed §rpndsc Shgpsoated auxts s thep fildered &reme‘aedéwh}bﬂﬁraater@épg@.rhés

Tabl et s ofiinGRREY E&&re@raﬁd hﬁe&ugﬁbbﬁi teslwah@mﬁ a¥duk B-79@bQE. ﬁ{eﬂié‘ﬁlﬁe redultited -
Liquid dietary supp ements can_al so be encapsul ated and taken_in such a

solid dosBHe ¥4 ﬁ‘iemE?%fhtﬁlbéébo‘lQBH?i‘?éo 81 %xﬂﬁfr?gtoaqegy bwicaPy dewed a Brig value

prepar at | &@—@fT&%%%me)&n@rﬁMaQ§h?dr&l&‘fe@'flﬁj;%maﬁ Walfeh 952en'd§@st61@d djret ary
supplenents and_di et ar B enment formul ati ons prepared fromthe fucoidan

pur ee. 1%95&41‘6%%51d§¥ %urwe rotysis. thegertiglly edralperdfneoidsn vanpidianatedy be
Iiniting in any way. The present I nvention nmay be enpodied Tmnm othner
specitic [forns w thout departing from#¥s! spirit or essenti al
character|i stics. | The described enbodi nent g, .are to be considered in al
respects | 30 onl y—as—it+lpstrative-andn it The scope of the
invention is, therefore,|indicatjed iy the appendedycl aijns,vir at heryirhan by
t he descrfrptiomgrexanpes. At changesthat Lr,rlgnu w i the—tneantng and

range of equ-‘fH'aI gnéY-Zof | hd2elailmg4ad-¢é {02.b8-lenpbratad Wi BR3P t hel-¢-48cqpe.

Exanpl e 1 aration of|f dgn pureelco i gﬁ Tongan T Ui
seaweed §m' Ku 1IIy"har¢e@§§ . |cl eaned ﬁﬁﬂﬁgﬁnvggﬁi r aneous naEQPFg|,
frozen, nda&hlpped to a processing plapt. At the plant, the ffozen s¢aweed
was thawel T Wer ghed, —angpraceg T a stal it EsSS[Steet T Xer W hragueqgus

buf f er andswepesdbnatd ¥t %u| flAmtée gc?uwes WB02066/ 1@2%% PdlS/w%ooGﬂ@wwg
t h f It o3el 1
?(r:]g?relg: 2% Q?\I\any ?h&nkme{p%tziq ° Rﬂgd;&gl r f;{]&éﬁ O:z\%- 11N gg ;52}%

(propel |l gr hgy[p%) VBike M x4 pg, |t hgpp xlurepwas| haatgd tQOmZgC tpQ5Cifor a
sel ected jperio f time (usuallyy 5 mn o 8 hr)l At that point| heating was

dlscontlnue@ﬂmbut m xi ngiwas conti nued for 0.5-[10 hourg to di spi pate heat

and nlcroEHﬁgm%he %M- awe qF tra dﬁHuTh‘ aggwed nhgﬁyre t hp rglltered
ia the’

to renove| i nsolulhl e nmat e 1iltrat el was ¢toyered ’ang xed at
room t enpermikinge |f 037°@boyt 34°C72 ho22°€. The2pE of ek rgsud2*Cng| par@e jwas
determ ned to be about pH 2.0 to 4.0, and refractonetry typically showed a
Brix value of 2-4. The puree conprising partially hydrolyzed fucoi dan was
thenjprozen and stored. If sulfuric agigwes added during hydrolysis, the

partially hydrolyzed fucoidan was sul fonated. 10 Table 1 Trials
Preparation of fucoidan beverage

Fucoidan puree prepared according to the procedure of Example 1 was thawed and then
mixed with other ingredients according to the present invention as set out in Tables 2 and 3, where
amounts are in parts by weight. These ingredients were blended thoroughly and then sterilized

25 and bottled in by aseptic processing and packaging methods according to any of the conditions set
out in Table 4.
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3.6-4.0 sulfuric --
10wt % 25wy en246bvn 9083wt % 15wt % 42wt %
heating 5 hr 4 hr 4 hr 3 hr 35 mn 20 mn 15 mn

IV V VI VI

0.01 N --

0.001 N 0.004 N --

pH 2.0-2.4 2.2-2.5 2.4-2-7 2.6-3.0 2.9-3.2 3.2-3.6
0.001 acid seaweed 20wt %
15 tenp 37C 42C 50€coaS200600804L 95C
time filtrate 24 hr,

16

hr, 72 hilr, 24 hr, 48 hr, 36 hr, 8 hrT M XI g 3/C 3/C 22T 22T 22T 22¢ 22C
20 Exanple 2 Prep ration of fucm danTH¥%ér age Fucoi dan_pur ee pr epar ed
according to the procedure of Exanpl & otmiBSon Mx&g and then mxed wijth
ot her i ngredi ent s raeeorai-rg—to—therpresent—Hrven as—set—put—-n-Tgbl es 2
and 3, where anoyntslarelin aarts by swei gIJt. Tzhese |ngr5ed| epts vere
bl ended [fhoroygghly and ‘er"b‘Gt‘t‘r'Fﬁ m by |gseptiT
processing ?fé—anoa‘kacﬁonq t h&ts agccording lt o dny of #0 confi t i¥ns det
out in Tabl 1 02006/ 102108 PCT/ \S20Q6/ Q 69 T Fo | at]i on
Number 112 %atélLrE N V\fglmrn d z‘% 3035 44 45 pat e g%ggq {é%i H34. 63
45.62 gfapgafe 5 bl ueberry 4 acai| 0.5¢ ragpberry 2]5 blackperry 1.5
st rawber [y 05— IO prumotange——<h y—4—HRwr—ctt rfﬁut +—45retderberiry
bl ack blueberry 4
acai 0.5
raspberry 2.5
blackberry 1.5
strawberry 0.5
10 plum
orange
cherry 4
kiwi
currant 1
15 elderberry
black
currant
cranberry
deep sea 0.5 0.2
20 minerals
momordica 0.2 0.25 0.1
sodium 0.08 0.05
benzoate
potassium 0.1
25 sorbate
black 0.05 0.01 0.02
pepper
Sichuan 0.02 0.03
pepper
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currant

3 Fornmul ati on Nunber

cranberry deep sea 0.5 0.2 20 mnerals nmonordica 0.2 0.25 0.1
sodium 0.08 0.05 benzoate potassium 0.1 25 sorbate black 0.05 0.01 0.02
pepper Siwbuass/0208 0. 03 pepper

18 WO 2006/ 102108 PCT/ ¥62A36400009769® Tabl e
78 9 10 11 12

fucoidan 0.5 8 13 17 19 22 water

1.5

bl ack

22&17. 80; 5010305 raépberry OT@)%QS bl ackber 'ry 0.1 st ravx/oerr&/ml. 0 0.8
10 Pl U s OTANge IO Cherty KT 3 O bengllpagl 1o ol derberry 0 ]oiac
7 8 9 10 11 12
fucoidan 0.5 8 13 17 19 22
water 86.17 85.06 83.63 76.65 72.72 69.67
grape 2 5.7 5.5
5 blueberry 4.2 1.5
acai’ 0.5 0.1 0.3 0.5
raspberry 0.3 3
blackberry 0.1
strawberry 1.0 0.8
10 plum 3.5
orange 10
cherry
kiwi 3 0.4
currant
15 elderberry 0.3
black 0.5
currant
cranberry 24
deep sea 0.33 0.4 0.23 0.29 0.31
20 minerals
momordica 0.12 0.5 0.17 0.16
sodium 0.12 0.15 0.18 0.16 0.06
benzoate
potassium 0.08 0.2 0.04 0.11
25 sorbate
black 0.005 0.01 0.14 0.01
pepper
Sichuan 0.005 0.02 0.015
pepper
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nonor di ca

0.12 0.5 0.17 0. 16

sodium 0.12 0.15 0.18 0.16 0.06 benzoate

potassium0.08 0.2 0.04 0.11 25 sorbate black 0.005 0.01 0.14 0.01 pepper

Si chuan Ow0Qbodo@d80. 015 pepper

4 Conditiaq

n No Sterjljizatiqn

Rottling |

fill 1 71.

19 WO 2006/ 102108 PCT/ ¥62A36400009769® Tabl e
62. 8C, 30 nin hot

7C,

15 sec hot

fill 5111

H | \II

93.3C, 10 sec hotyidd |

’IAn fal o

P

IV 96 OC 10 sec hot fill

2

Vv

62.8C, 30
parts by Vv

al-d £
IIIII\.:UIUIIII

lei ght denhun;prdan pu

o
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Example 3

A dretary Supprement

COITPI TSI

About 70 parts by weight of fucoidan puree prepared according to the procedure of

Example 1 is mixed with about 99 parts by weight of distilled water, about 20 parts by weight of

Concord grape extract, about 2 parts by weight of deep sea minerals, about 1 part by weight of

momordica, and about 1 part by weight of black pepper extract. The resulting mixture is spray

dried into a powder and packaged for storage and distribution.

Example 4

The procedure of Example 3 is followed except that the powder is encapsulated in gelatin

capsules.

Example 5

The procedure of Example 3 is followed except that the powder is mixed with selected

amounts of diluents, binders, lubricants, disintegrators, colors, flavors, and sweetening agents and

then compressed into tablets.
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partially hydrolyzed fucoi dan and about 30 to about 99.5 parts by wei ght of
water. 5 2. The dietary supplenent of claim1l further conprising about 0.5
t o about WO 2p@wiosi0sby wei ght of a nutraceutical ingredi egtr/usasicog7as hi gh
ORAC value. 3. The dietary supplement of claim2 wherein the nutraceutical

i ngredi ent having a high ORAC val ue {dfdMSes grape concentrate. 4. The
dietary suppl ®BR&MmSBfer Shidlemis2 Wherein the nutraceutical ingredient having a
10 hi gh ORAC val ue conprises blueberry concentrate. 5. The dietary

suppl ement of claim é%@?/éwlee%t GQuPrigeSthortds to abgutd@iverts byhweigingf a  hi gh
ORAC val uep&RdIgty80s zec fikoifldntntl as&lm@fata[a&h@as%artsT Q{gl&‘fo%%texs“pp' ement  of
claim 2 wherein_the nutraceutical ingredient having a  high ORAC value is a
menber “sel ect ed®f r omt b%@efg%u@ﬂm@gﬂmd fuithey eerprrisingrben 01520 ehoubQieier 1y
15 concent byak@ghtd¢ @ huttdobitlcaGRREEM: haVifh o KiASBREL WgONCent rate, bl ackberry
concentrate, strawberry concentrate, plum concentrate, orange concentrate,
cherry concentrate, Knsictapsppplemsntefrlaimavhereguihe avtacewioalangredi¢ng having a

el derberryhigpoggm‘raﬁ{e%mplli@gFragygoql%gratgpncentrate, cranberry concentrate,
mangost een, noni, aronia, wolfberry, anthocyanidins, curcum noids, and

m xtures thereof. 7. Thydctaysprnlgmestipfsladmanthersin b antracdutishlengeédient heving a
partiably ydo f I L nated. 8. The dietary suppl enent
of claim1l %hdef\lgiy:ﬁﬁglﬁg fgllé%?glgﬁb%rg%%%ﬁ#%ngan limu nmoui seaweed. 9. The
di etary suppl en®nt ofhedighmnsippiineentoficlain@ whesi Blenutiasefticarimglalianesemamz uku
or konmbu s ) L 1. xt ure of fucoi dans from Japanese nozuku
and konbu lggﬁ\ggg\%evgg%.&% .Jegl'ﬁcg§%?g@g?éf%gﬁbpl enent of claim1 further

conpri si ng abou? 0. 0The detatycuppl@neptefickim Byhaesirgtht nafaceitiosinadr&liend favinkhe

dietary sup t - ' rein.the mnerals conprise deep sea
m neral s. Sgl ?gg@'lyﬁ%feésf Ae@g%&gﬂ%%%efﬁ)emn&h% 87 F(g}s%%ig ?fglﬁatggé?mﬁm F@Fl?‘?ﬁry about
0.01 t8 abesueentratgepceisfruitnpnouirgthiraspbersy dohepnontizsidackiyentcondedtratd,Reawbetyar y
suppl enment i r i Si about 0.01 to .abpout 1 parts by
wei ght of cg)g%ern gé%’rﬂ\%%ic{)/ﬁe(l’? ﬁt%ig Ol%ﬁgéo c{?fl%eP g%f/’ C@ﬂﬁb?"é‘ﬁ?#f‘tegl?wb f?ﬂni%tr\?x}‘?er ein
t he presereaeiheencsommpe.ickieshesp donemtrasbhdnaaahteonckhtratd, kembérst @byenghtpp! ement
of claim r ri.sing, about. 0. 001 to abqut. 1 parts by weight of
pepper ex'g]}] %1 %’ %tagln%gg(%y ? 8““@231‘}’%5@%@@%}%@{5@%@% anCEMIXiEReS thpreatar v
suppl ement of cl.ai m e di¢tey euppldnitat (TRPRLN wXielrGé pERNRHySR 828 86didan is

20 sulfonated.

8. The dietary supplement of claim 1 wherein the fucoidan is from Tongan limu
moui seaweed.

9. The dietary supplement of claim 1 wherein the fucoidan is from J apanese mozuku
or kombu seaweeds, or comprises a mixture of fucoidans from J apanese mozuku and kombu

25 seaweeds.

10. The dietary supplement of claim 1 further comprising about 0.01 to about 2 parts

by weight of minerals.

11. The dietary supplement of claim 10 wherein the minerals comprise deep sea
minerals.
30 12. The dietary supplement of claim 1 further comprising about 0.01 to about 1 parts

by weight of a flavoring agent.
13. The dietary supplement of claim 1 further comprising about 0.01 to about 1 parts

by weight of a preservative.

14, The dietary supplement of claim 13 wherein the preservative comprises sodium

35 benzoate.

15. The dietary supplement of claim 1 further comprising about 0.001 to about 1 parts
by weight of pepper extract.
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pepper. 17. The dietary supplenent of claim 15 wherein the pepper extract

conpri ses Sichuan pepper. 5 18. A dietary suppl enent conprising about 0.5
t o about W0 parfosioBy wei ght of partially hydrol yzed fuecirdadosaborgd 0.5 to
about 20 parts by weight of a nutraceutical ingr edient having a high ORAC

val ue and about 10 bout arts of water. 19. The dietary
suppl enent of ‘& ai rr’{tl'féia mrs’é?"ier‘g) fﬁlﬁ‘%éﬁ(‘é’h%@éé@e Reﬁﬁffréﬂﬁraéﬁ?"%’\?‘?sﬁgaclﬁ hi gh

ORAC val ugpgenpri ses grape concentrate. 10 20. The dietary suppl ement of

cl ai m 18 wherej_n th’F cﬁLllut raceutical jn edl Snt having a hi gh ORAC val ue
conpri ses bl ueber r yLhesirta sppplegentof cl geig e rseab?swé‘ﬁaéﬁforww%ﬂ%?qu
wher ei n thgpdut raceutical ingredient haV| ng a high ORAC val ue conpri ses
acai térw t concentrate. 22. The dietary supplenent of claim 18 wherein the

nutraceutical ingr eddEHEY ﬂ%i’meﬁ’@mé“)m@%s“l‘ﬁ BAUERAE 2t 1B Pats by WRisPber sel ect ed

from the gk@up hy‘&agk@tﬂlaﬂdaaf alﬁﬁﬂpﬁtocagaﬁeobarest@,webém ePLATMoeutiON GRddleat €,
acai fruit concentrate, rry concentrate, blackberry concentrate,

st r anber r3AVing g b {R4% §alu?)‘i“lilrﬁb8‘5r’}8 Enabos 99 rags Binveis R ®alsEr at e, cherry
concentrate, kioM friddict&QRESMkeRt 65 claif U8 HABEINIRNGRRALLALE ingflddal ReMEY
concentrate, black currant concentrate, cranberry concentrate, mangosteen,
noni , olﬁgla Rﬁ@l“?b‘éﬁ?fyprlsﬁﬁ@%%%?ﬁnﬁﬁtﬁs curcum noi ds, and m xtures
t her qgf 20 239, Theryli ﬁét%xu@a@@n@mmm% Wﬁérefnrfhé&te%@lﬁ@ﬂ MhetddRenP@fingd! | Y
hydrol yzed fucoi dan is fonated. 24. The dietary supplenment of claim18
wher ei n thiéh@Bé&VéhlﬁCP@W%%WW%&?PCP’FW nmoui seaweed, Japanese nozuku
seaweed, or Japanese,kRihy sSEAMREHor BfimG O WRERERe lﬂ'ltll%egtlwl%g?gdleni W&Redans
fromat |east two of Tongan Tinmu noui seaweed, Japanese nozuku seaweed, and
25 Japanebigh RB/6wrabie sowerises 21 fraiheongingeiar y suppl ement of claim 18 furt her
conprising ab 0. [ e

O34t ’g% &%a@gﬂlg} eﬁgpgfr Cﬁ&?ml th%ingmé LQIfacéHtlgﬁ r%'re%%fn?l@aw g&

di etary suppl enent arm erein the mnerals conpri eep s

m nerldl s. higoORAC vilve ik membey selegies feamethe golip congistingl & gfmwh@ﬁnw:bhﬁmg
about 0.0 0 V. f The
dietary s%opkﬁlg@rr@n#&ofgu %%e?]htritg & gﬁ‘% Iﬁ}g(tfong%nﬁ%? i ds!?c\r%gg bou g%’f tr% “Aout 1
parts bycaneinghte, imgopeaswde, wmgwwncmaterhmyic(mbamweshwpfremicermﬁatecI aim 18
further c i Si 0 s, b ht of pepper
xtract. - Jnt b P S e Bl B B Mo B e OO e
conpr i sesmhigasiken, peym@emia, Siotheran apkEpariding curamitioide and neteed therdd.

20 23. The dietary supplement of claim 18 wherein the partially hydrolyzed fucoidan is
sulfonated.
24, The dietary supplement of claim 18 wherein the fucoidan is from Tongan limu

moui seaweed, Japanese mozuku seaweed, or Japanese kombu seaweed, or comprises a mixture of
fucoidans from at least two of Tongan limu moui seaweed, Japanese mozuku seaweed, and
25 Japanese kombu seaweed.
25. The dietary supplement of claim 18 further comprising about 0.01 to about 2 parts

by weight of minerals.

26. The dietary supplement of claim 25 wherein the minerals comprise deep sea
minerals.
30 217. The dietary supplement of claim 18 further comprising about 0.01 to about 1 parts

by weight of a flavoring agent.
28. The dietary supplement of claim 18 further comprising about 0.01 to about 1 parts
by weight of a preservative. '
29. The dietary supplement of claim 18 further comprising about 0.001 to about 1
35 parts by weight of pepper extract.
30. The dietary supplement of claim 29 wherein the pepper extract comprises black

pepper, Sichuan pepper, or mixtures thereof.
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WO 2006/ 102108 PCT/ US2006/ 009769 31 A dietarrsuppl enent conprising about
0.5 to about 70 parts by weight of partially hydrolyzed fucoi dan, about
0. 001 to wbauds/ib2arts by wei ght of pepper extract, andpalvastoos®89769 about

99.5 parts by weight .of water 2. The di r t . im 31
wherein the pepper }éﬁi’t@{aﬂycﬁup@g%nﬁicgnéér‘%grfgg%g&t%g[ ngcglgﬁg%%by%ég%?fet ary

suppl emengartdly Gy drblyzed Fuanivan eibouttOid 1 pegpet 1 xts bpuoighorfipeprse sxt@etc mdzahout
pepper. 34. The dietary su e t of claim31 further conprising about 0.5
to about Zé‘doﬁléwgé'?%f{s&’éiw&fﬁ%% Y& hut raceut i cal ingredient having a high
ORAC val ue. 1(3235. TikealidiresuplensnpgfickireAt whéreinltia prpdet ewhest ednppris¢seblack
nutraceuti cal ingredient having a high ORAC val ue conprises grape

concent r fiBP'36. The di etary suppl ement of claim 34 wherein the

nut raceuti cal 33ngr eTheatidtarh amiptegneat ofltiairh 3 ORAGemdhayeppa rpirics esnprisescheupy
concentrate. 37. The dietary supplenent of claim34 wherein the

nut r aceut?EBT i ngredi ent having a 15 hi gh ORAC val ue conprises acai fruit
concentrate. 38. Thehetii@igkippbapnt evkih 30 furthbadompBdinghiened.f td Feut 20 parts

nut raceutj cal, ingredi ent. havin hi . alue is a nenber selected
fromthe W%ﬂ@tegﬁg‘i‘t?f’?‘ﬁlﬁa d?gﬁﬁgéavéﬁ%%mé,va@heberry concentrate,
acai 1bruit congent r ahsdiethaSHipdiniont chuiant watein thd ackberical igpaidanbavatze,
strawberry . concentrate, .plum concentrate, orange concentrate, cherry
concent r abigh OR{AR Vafue GPTPTEGH B8RE $RPBU250 currant concentrate, el derberry
concentrate, biack tTw diahdy sGEMaRMt bBdlAm 3¢ wdilar thy neaoaenilisirelient hamgost een,
noni, aronia, wolfberry, anthocyani dins, curcum noids, and m xtures

t her eof . Bigh ORAE BuscaPprises BHPRHRIFPISERTG ai m 31 wherein the partially

hydrol yzed f ucej danTh$dietatylshpilah@d of dim 3TR@ectirahanytraseipiphlengatiendhavidgad m 31
wherein the fucoidan is from Ton,gan limu 25 nmoui seaweed, Japanese nozuku
seawdéd, bigh PRAGHedle cREATLFS aeh B 8OnCHF 2 onpri ses a mi xture of fucoi dans

fromany two ogg NOr @,,08ieRNHANethé U SRH 34SRRNREHe netRRARRSIEngRH e Haveigaareed,
and Japanese konbu seaweed. 41. The dietary suppl egent of cl ai ?@fé further

conpri si nishORAC Gl s %@e&b@tﬁﬁle%ﬂbﬁ?&l@e HRPPFETYIHES Bfgr'f‘ﬁeri’éf‘%qng?te I The
dietary SU%L;‘R{F%[‘BC Plruit Lk, WoSeRY BorlcBifiratl, DIREBESy SQURHaECstHOBRS €a

m neral s. ) e gl etary suppl ement” of claim31 further conprising about
0.01 to abentniigpinmsondsptryie; apnge efncentratea¢hsrry epCape, Kivi ATuitpReecaidtar y
supplgen L, 3L b dha 13dcRGu PP ncGtAk, &R YbnclniRad ts 35
by vvezt%)ghttco Jnégéﬁqr@%dggg%vgé#ée. 2%&9%9%1 etcarlf/ supp!cenent rcqrrpg?i srilcnrglg about 0.5
t o about 7Ongatees nbyi, mﬁigMolﬁ@ﬁny, anthocyanidins, curcuminoids, and mixtures thereof.

39. The dietary supplement of claim 31 wherein the partially hydrolyzed fucoidan is

PF.

sulfonated.
40. The dietary supplement of claim 31 wherein the fucoidan is from Tongan limu
25 moui seaweed, Japanese mozuku seaweed, or Japanese kombu seaweed, or comprises a mixture of

fucoidans from any two or more of Tongan limu moui seaweed, Japanese mozuku seaweed, and
Japanese kombu seaweed.
41. The dietary supplement of claim 31 further comprising about 0.01 to about 2 parts
by weight of minerals.
30 42. The dietary supplement of claim 41 wherein the minerals comprise deep sea
minerals.
43, The dietary supplement of claim 31 further comprising about 0.01 to about 2 parts
by weight of a flavoring agent.
44, The dietary supplement of claim 31 further comprising about 0.01 to about 1 parts
35 by weight of a preservative.
45. A dietary supplement comprising about 0.5 to about 70 parts by weight of
partially hydrolyzed, sulfonated fucoidan, about 0.001 to about 1 parts by weight of pepper
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partially hydrolyzed, sulfonated fucoi dan, about 0.001 to about 1 parts by
wei ght of pepper 23 WO 2006/ 102108 PCT/ US2006/ 009769 extract about 0.5 to
about - 20 wenbe/toy10sei ght of a nutraceutical ingredient Ikpaviusgooaohizgh ORAC

val ue, and about 9 to about 99.0 parts by weight of water. 46. The dietary

suppl ementexigfot ebet frs46 atvbEpaits by & eigbiy emubacertical ngrsdpr hawiag ppigh PRASe pper

or 51 Chuaz B AR tbaB Kanoli10 kel B YeghiRpLaREN! of olalm 45 uherein the
nut raceutical 1 ngredi ent having a hi ORAC val ue is a nenber sel ected

fromthe group 46onsiBeidisprosupglempe o élﬁ@é‘h‘t Vhearein the|pgeitse pHIRCt QOBRE LIS e,

acai frui t, CONGEALE AL %)pglaspberry concentrate, blackberry concentrate,
strawberry “‘concentra pl um concentrate, orang% concentrate, cherry

concerftrate, ki4ii f rihetdictanewnlemanteo! clapysy whereie Siecwheqenicel mgredispiering =
concentrate., bR AEK,GUL! a%nb%f’%gegﬁh 3h8he Bmﬁglg%g%? BGEOEdnBfratel Dueberry

mangost een,- noni, aronia, Wo rry, ant ocyanl di ns, “curcum noi ds, and
m xt ures tcheeeeindte, adg fru?lflwenqénmtarﬂ,ﬁpgﬂmp'mpmmte Ofackiiexy gpRrEsnifae, SHBYLEEYnpr i si ng

about 0. Ojcoﬁé%n@{zng) L}n%c(ﬁl@éd’&fa S/ze '019435 an &ﬁ@oﬁ&ﬂu%qﬁ%tcoﬁg)@ﬁ@mmt hod

of making a par fucol osition, the nethod
conpri si ngurrd:8 CQ@)enuntc( ﬁ}dgrbarrxeinemt@& blagk putrans cofogrivitel grnbdRt cansstigle.s eaneed

wth ygt eunflanﬁg%eegdﬂoﬂﬁaffg% \%vg'l gégﬁa[n?%?%nid% &?&ﬁﬁﬁ&&s( %)%dqf/ﬁvﬁ&% shfzsRending to a

pH of “abo a mxture; continuing to
m x the m xtures. hearhemgetztrheuppiememrc‘ff ctaon Ah buther3p@ptisingiout 0.0 0BEbOW 2 parts

sel ected tjine t her e partially hydrolyzing the fucoidan in the
seaweed anbcy %%O%geeweamm?r%%a heated m xture; (c) cooling the heated

m xture to anbi4nt tAemeehodbﬂmdsrlg/mwrmlb/dlmdnokymdfgcQldﬁnrwmposhr@n theateth@dd mi xt ur e
as it cools resulting in a cooled m xture; and (d) incubating the cool ed
m xture at“’dWBi'8%it tenperatures while mixing for up to about 72 hours,

t her eby obt ai ni@y thmxp@ratmkebtb@ammrmﬂ ﬁ;mdﬁnfcum@mmgmemn@w’shmat@nand% 50. The
met hod of cIa m 49 erei.n a n r.oge rat

conpri ses aéiﬁﬁ thsh%i%%ea lo%fné%ﬁ%tloﬁ%%f’ﬁesao d%{ngctf)alp e %46} ?grla g? ﬁﬁt4 ﬁ)etb %@uh =
conpri ses eSlhi{xfcuﬂél c acid, and the sul fur| c acid sulfonates avail abI e
reactive groups, create t he art .hydr ol of .fucoi.da lting in
a partially hydqbgl yz‘@gl?e “é’é PR aue 381‘ S % ﬁ%ﬁ’ihgﬁ% u%g 6%1%') °Wet hod
of claim 495°WI&*a9§eIéctE@ﬁmBQaiddn@eﬁeb}epd%e}ﬂtylh&@rolyﬁmg&ferfudbﬁiiaﬁhﬁthakeag.flé&ﬁinﬂr t han
one atnosphere of %r essure. 53. A nethod of making a dietary supplenent,

t he nﬁ@hodre%‘iﬁﬁ'lpél ﬁﬁed?“é}“f‘?n Xxi ng about 0.5 to about 70 parts by wei ght of

a partially hydgsl yzesihegehedd mkendeSibicaitembdriturb aulle Stih@ngldanik 1R9. 5
parts by \A}?c!ageggm)?t]:lre\g?tltecz)olg ?‘esruletlsng I1rE a !:o%le% mrth)l(nEeu 'crmed
(@ incubating the cooled mixture at ambient temperatures while mixing for up to
about 72 hours, thereby obtaining the partially hydrolyzed fucoidan composition.
25 50. The method of claim 49 wherein adjusting the hydrogen ion concentration
comprises adding an acid.
51. The method of claim 49 wherein the acid comprises sulfuric acid, and the sulfuric
acid sulfonates available reactive groups created by the partial hydrolysis of fucoidan, resulting in
a partially hydrolyzed, sulfonated fucoidan composition.
30 52. The method of claim 49 wherein the heating the mixture is carried out at greater
than one atmosphere of pressure.
53. A method of making a dietary supplement, the method comprising:
(a) mixing about 0.5 to about 70 parts by weight of a partially hydrolyzed fucoidan
composition with about 30 to about 99.5 parts by weight of water to result in a mixture;
35 (b) sterilizing the mixture; and |

(c) packaging the sterilized mixture in a suitable container.
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35 (b) sterilizing the m xture; and (c) packaging the sterilized mxture in
a suitable container. 24 WO 2006/102108 PCT/ US2006/ 009769 $4, The net hod
of cl ai m¥8 20éwemeios the partially hydrol yzed fucoi dan cegpasbkélicomrics nmade
by: (1) mxing_ a selected anount of fucoj dan-cont aini seaweed wit h.water
and adj usti ng?t:-he RifroR -ficg‘ﬁnégPYé%rﬁ]Prthae[RaH}? Xg?"ﬁ%]%egﬁ TG CBIROSHSR 5

about 2. 0nt@}:0 to result ina 5 mxture; (2) while continuing to mx the
m xture, heating the mxture to about_ 37C to about 95? f.%r ge\ﬁze ected tine
period, ther eb{) par Tana aselegiat argsit ALTUeHEar QRGN R Tt K SEEALY and

resul ti ng,diitias e al&dadkiidd dnbentrhifon aedpoidng 1@ piEabelit Zi0b Yoo teguleadntai ent

t enperat ures \/\%ile continuing to mx the 10 heated m xture as it cools,
resul #i ngMi¥g cool ed mi xture; and (4) incubating the cooled mxture at

anbi ent tenper ghur eﬁfhﬂ@édnﬁnm%@oﬂﬁxft&rmiﬂ@ré BeatiaP Ol inifdreN@lsont 31°0es stoyit
obtaining the partially hydro nr%t hod of

, _ yzed fucoi dan  conposj ti'%?‘l“ %5. The
cl ai m 54 Q#&rfer mselagied Himgrrmgy Hsebrpatigldyiobepehefe in fhe§pavsed™d ¢ han
one at nDSPhekg, Afs REESSWGe; 15 56. The method of claim 53 further
conpri sing add% ng to the m xture about 0.5 to about 20 (E)a,rt,s b _wg}ilght of
a nutraceut i cal3)i ngredins e haaed migtye i bieoREEPEaTRE Wige “F‘P?Bm%{rﬂlé %f

cl ai o6 \Q’é‘i%d%&%&é%% iUb s AeakiioGRL chdiar Behentnd1avi ng a high ORAC value is
a menber selected fromthe group consisting of grape concentrate, blueberry

concentrate, &Pai fncubatingSisceried mixaure piasioEBEE ePPeaMESS fibile rexngion i Ber r y
concentratg, Z%E@a‘llé) Befeby 8&-%?2@21‘1@;{?%119 ?&Hﬁl?&d%’d&%ﬁ to@hRitioRr ange

concentrat e, erry content ' 'Tulf concentrate, currant
concentrate, @bder Bbe mpthodntdsitrHtvéerdi the keating the mixiurt estisdaveat g5 %hber ry
concentrate I aroni a, wol fberry, anthocyani dins,

cur cum noitth go@%‘&%h%%&}fg%?sﬁlhe’ér eof . 58. The nethod of claim53 wherein the
partill |y hydr 6byzedht uethodaficlais Bufluftiesn geraptisingBgding tecthermiigel alphit @ & m 53

further coppri,sing.addin 0 ] . : Audbout 2 parts by
wei ght  of agg’)%gﬁg?s.byéw gh‘gi'ﬂfteanr‘rlewtg?(:e(l)lgL %ﬁn%%ﬁ%gl m g@g\%ﬁgg}e(?%% ﬁeurﬁ neral s
conprise deep s$@a niThenaited oSdlaimlTfewimetinthd nofaceltzpingsditnimetieg 2 kighPRAS ng
adding to the.m xture about. 0. 001 to t ' QfnRERREr
extract . 6’2{.?16 T AR h &% cge:d fE:OImatlg?ng%’Ep ng?@%d%ha@g%%%gg%m\éﬁu%? conpri Ses
bl ack peppesi fait co3@niGite haspberyeppentraté Ilackivery wetdenithto Strayteimncs®eniriés, glum t he
sterilizing the m xture co i ses asteurizing.the m met hod
of cl %(} m %nmgqt%i%angﬁ%ong?r&%fer %Fﬁﬁgf{cﬁ@raﬁ%’ X4 r%gltggnr%rﬁa)s%g&%rnégﬁ%n-gﬁg?he
elderberry concentrate, black currant concentrate, cranberry concentrate, mangosteen, noni,

aronia, wolfberry, anthocyanidins, curcuminoids, and mixtures thereof.
58. The method of claim 53 wherein the partiaily hydrolyzed fucoidan is sulfonated.
59. The method of claim 53 further comprising adding to the mixture about 0.01 to
25 about 2 parts by weight of minerals.

60. The method of claim 59 wherein the minerals comprise deep sea minerals.

61. The method of claim 53 further comprising adding to the mixture about 0.001 to

about 1 parts by weight of pepper extract.
62. The method of claim 61 wherein the pepper extract comprises black pepper or

30 Sichuan pepper.

63. The method of claim 53 wherein the sterilizing the mixture comprises

pasteurizing the mixture.

64. The method of claim 53 wherein the sterilizing the mixture comprises treating the
mixture with a high temperature short time (HTST) process.

35 65. The method of claim 53 wherein the sterilizing the mixture comprises treating the

mixture with an ultra-high temperature (UHT) process.
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m xture with a high tenperature short tine (HTST) process. 35 65. The

nmet hod of claim53 wherein the sterilizing the m xture conprises treating
the m xtwoeowdtobiogan ul tra-hi gh tenperature (UHT) proce®sT/1R2000009769
2006/ 102108 PCT/ ) , . - f Bl AR MG LELR ot he
packagi ng thée%“stgﬁ%ﬁ}%?{é%%%&g&?%g%%%& |% glgsa gﬂg ngtstefi ?lﬁdmgr of:eesgl% %3 * The

nmet hod tek-fitl lpaicess53 wherei n t he packaging the sterilized m xture conprises a
cold-fill praces 5 68. 0l | f ] Avidi. i Ly
suppl erent - The. dBEdsE st TS PR aRaE sl e REELAIBAMLBER oo
The dosagkfill piocesaf cl ai m 68 wherein the dosage form conprises a tablet,
capsul e, or_powder....70. The sage .for f clai 8 | sl.hg at | east
about 0.5 parts b‘§S%dg)ﬁ%geg?md@bp’%‘gﬁ?ﬁémeya%i}‘ S f/riqétgggél%%%fggﬁ and further
conpr i séongrisihgpdrtiOlyThytholyatfutoiddh. parts by wei ght of a nutraceuti cal

i ngredi ent hayi i gh -ORAC val ue. . 71 .The d f or.m qf ¢l aim 68
whar ei n the Sut r aRSPRRETYige ki ERF D g PR Ao kR il R e

sel ect e potvéen t he group consi sting of grape concentrate, blueberry
concentrate,_acai,. . fruit concentra raspberr on trate, Dbl berry
concentrate,7ostra%e‘#’?igei 0§ﬁ§gﬂ%§gq ,”Sf) ﬁ%%%%c%ﬁ?’? 'fl%,byo“r’eg%lgg#

conoent paafily holelyred facidanhd Atrer doimptisifg atiotit ©HRCdOGI2Atperts bycweighinf a
concentrate, el derher congent bl ack currant concentrate, cranberry
concent’i“ﬁ‘i“%‘?umaflrﬁﬁ'é‘%éefl{e ,ngﬁgﬁq‘,ég‘mﬁiﬂ&? wol f berry, anthocyani di ns,

cur cum noi ds71.andTiE dkage st dTela 68 whetein Thenutlosagea! ingradicaf havingiamigh8 wher ei n
the partially hydrolyzed fucojdan is sulfonated. 20 73. The .dosage form of
Cl i GORAGTEHER BT S0 e &0 St e e fieraia MGG of

m ner al gonceifrate 4361 FlQSRYEntNE Paipberey @nBanfidte)WkBérty doReenrhBastralbergonpri se
deep sea mnerals. 75. The dosage form of claim®68 further conprising

abdat 0cPOMITELs: RIBBGPcentEs, PENES congeuigis: ChgRy pRUSTWRIee I fuit consentipke, e

dosage £@f Rhcdtrate MBI RbRIchrdid) BlaPeARRA BXédnask, CAHFPY sRGenthRcK pepper
or Sichuan pepper. 77. The dosage form of claim69 wherein the dosage form

conpri sBENEYSERWARY: argRide FRHBRIT Y HRtaesy ajdias GHAYRIHPIAs ARLIEKIFS FEOL 26
72. The dosage form of claim 68 wherein the partially hydrolyzed fucoidan is

sulfonated.

20 73. The dosage form of claim 68 further comprising about 0.01 to about 2 parts by
weight of minerals.
74. The dosage form of claim 73 wherein the minerals comprise deep sea minerals.

75. The dosage form of claim 68 further comprising about 0.001 to about 1 parts by

weight of pepper extract.
25 76. The dosage form of claim 75 wherein the pepper extract comprises black pepper

or Sichuan pepper.

77. The dosage form of claim 69 wherein the dosage form comprises a powder

prepared by spray drying or freeze drying.
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