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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.
Re: Pi1i.-UNILEVER N.V.-Soll Invencion e
Fase “COMPOSICION PA INUIR
L LESTEROL E ” - A23L 1 ).

Expediente nuimero 04-010.124 -

1. Me reflero a mi memorial de 31 de Agosto de 2004, por medio
del cual se presentd copla auténtica del documento que acredita mi
calidad de Representante Legal de la socledad peticionaria.

2. Por medio del presente escrito me permito presentar a usted
copla auténtica debidamente certificada de la solicitud de patente
presentada para el invento arriba nombrado respecto de la cual
reclamo prioridad, a saber, la sollcitud estadinense nidmero
09/928,027 de 10 de Agosto de 2001, junto con su Traduccldn Oficlal
No. 2004-10-12-486, correspondiente a las partes pertinentes de
dicho documento.

3. Ruego a usted tomar atenta nota de lo anterior y proceder de
conformidad.

Sefior Superintendente,

Chiseas
CIA LLOREDA RICAURTE

T.P. 53.215




TRADUCCION OFICIAL No. 2004-10-12-486
DE UN DOCUMENTO PRESENTADO EN INGLES

LOS ESTADOS UNIDOS DE AMERICA
A TODOS AQUELLOS QUE VIEREN ESTOS PRESENTES:
DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS
Oficina de Patentes y Marcas de los Estados Unidos
11 de septiembre de 2002

SE CERTIFICA QUE ANEXO SE ENCUENTRA UNA COPIA AUTENTICA DE
LOS REGISTROS DE LA OFICINA DE MARCAS Y PATENTES DE LOS
ESTADOS UNIDOS DE AMERICA, CUYAS ANOTACIONES DE LA SOLICITUD
DE LA PATENTE ANTERIORMENTE MENCIONADA CUMPLE CON LOS
REQUERIMIENTOS PARA QUE LE SEA OTORGADA UNA FECHA DE
PRESENTACION BAJO EL 35 USC 111.

NUMERO DE SOLICITUD  09/928,027

FECHA DE PRESENTACION Agosto 10, 2001

(Hay un sello dorado.) Por Autoridad del
COMISIONADO DE PATENTES Y MARCAS
(firma: ilegible)
M. J. HAWKINS

Funcionario que Certifica
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Septiembre 11, 2002

SUNNY DOWS

El presente es para certificar que el documento solicitado en su carta fechada 09-
06-2002 es una reproducciéon auténtica de la copia del registro oficial de Ia oficina
del documento:

09928027 SOLICITUD PATENTE CERTIFICADA SEGUN PRESENTACION PSF 2

[[] Lasolicitud de Patente adjunta como Presentada es una reproduccion de la
solicitud originalmente presentada y ha sido registrada usando equipo de alta
calidad de escaneo o microfilms. Las copias de paginas/ documentos que no
fueron escaneados no fueron incluidas, ni tampoco paginas / documentos
recibidos después de ia fecha original de presentacién. Copias de dichas paginas

/documentos se deben ordenar por separado.

X Eldocumento adjunto es una reproduccién de la mejor fuente disponible de
la copia del registro oficial de la oficina de ese documento.
Si tiene aiguna pregunta o necesita informacién adicional, sirvase contactar a

nuestro Departamento de Servicio al Cliente.

Direccidn de Comreo Direccidén de Envio

U.S. Patent and Trademark Office U.S. Patent and Trademark Office

Oficina de Registros Publicos, Servicio al | Oficina de Registros Pablicos. Servicio al
Cliente Cliente

Crystal Gateway 4, Suite 300 1213 Jefferson Davis Highway, Suite 300
Washington DC 20231 Ardington VA 22202
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Para un mejor proceso de nuevas ordenes, sirvase especificar lo correspondiente

Casilla 8 (Copia Ventas) para copias no certificadas, o Casilla 10 para copias
Certificadas de Documentos PTO

Voz: (703) 308-9726  Fax (703) 308-7048 E-mail: PCT@USPTO.GOV O
Cendiv@USPTO.GOV




TRANSMISION DE SOLICITUD DE PATENTE DE UTILIDAD

(para nuevas solicitudes bajo el 37 C.F.R. § 1.53 (b))

Namero del Cliente: 000201

Ndamero Expediente Abogado F6143

Solicitante; Gert W. Meijer; William Conrad Franke; Podutoori Ravinder Reddy
Para: Composicién para Disminuir Colesterol Sanguineo

Etiqueta de Correo Expreso No. ET508461814 US

Fecha de Deposito: Agosto 10, 2001

UNUS # Y2-0016-LIP

Cesionario: Lipton, Division de Conopco

A: Comisionado Asistente de Patentes
Casilla: Solicitud de Patentes
Washington, D.C. 20231

ELEMENTOS DE SOLICITUD

1. [X] Calculo Honorarios (Casilla 13) y Autorizacion (Copias en triplicado de
este formato se encuentran anexas)
2. [X] Especificacion y Reivindicaciones (52) Total Paginas

3.” [ ] Dibujos Fomnales e Informales [ ] Total Hojas
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11.

12
13

[X] Declaracion no ejecutada

[ ] Nucledtido y/o Presentacién de Secuencia Amino Acida (si aplicable,
todos son necesarios)
a.[ ] Copia Legible en Computador
b.[ ] Copia Papel (Idéntica a copia de computador)

c.[ ] Declaracién que verifica la identidad de las anteriores copias

PARTES QUE ACOMPANAN LA SOLICITUD
[ ]Declaraciéon de Divulgacion de Informacion [IDS)/PTO —1449
[ ] Copias de las citas IDS
[ ] Modificacion Preliminar
[ X] Dos Tarjetas Postales con acuso de recibo
[ ]Copia certificada de Documento de Prioridad
[ 1El beneficio bajo el 35 U.S.C § 119 es reivindicado de la presentacion
de:
[ )Otro

[X] Los HONORARIOS DE PRESENTACION (que incluyen ciertas

reivindicaciones introducidas o canceladas por la Modificaciéon Preliminar) se

calculan mas adelante



REIVINDICACIONES
Numero Nidmero Extra Tasa Honorarios
Presentado Bésicos
$710.00
Total 29-20 9x $18.00 162.00
Reivindicaciones
Reivindicaciones |5-3 2 x $80.00 160.00
Independientes
Reivindicaciones
Miltiples Si No x $270.00
TOTAL GASTOS PRESENTACION $1032.00
14. [X] Gasto $ 1032.00 para depositar en el Cuenta # 12-1155.
Copias en triplicado de esta carta se encuentran anexas.

15 [X] El Comisionado esta autorizado en virtud del presente para cargar

cualesquiera gastos adicionales, que pueden ser requerido,
incluyendo todos los gastos requeridos bajo

(x] 37 C.F.R. § 1.16;
[x] 37 C.FR. § 1.17:
[x] 37 C.F.R. §1.18;

16. [X] Direccion Correspondencia
Ntmero de Cliente: 000201
Presentado respetuosamente
(firma ilegible)
Gerard J. McGowan, Jr.

Abogado de Registro
Reg # 29.412
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Procedimientos de Autenticaciéon

Emitido como copia certificada segin lo establecido en el Articulo 49, Parrafo 3 del
Acta de Notarias de Leyes Civiles por Victor Joseph Johannes Clemens van
Heeswijiok, notario civil en Rotterdam, Holanda.

El documento anexo es una duplicado de una copia certificada por M.K. Hawkins,
funcionario del Comisionado de Patentes y Marcas en los Estados Unidos de

América, cuyo documento lo tuve a la vista y fue devuelto al propietario después
de ejecutar esta copia certificada.

Rotterdam. 28 de enero del 2004

Hay un sello del Notario Publico

(firma ilegible)



Reivindjcaclones

1. Un proceso que reduce el colesterol en la sangre en un animal, el cual
comprende alimentar al animal con una composicién que comprende una
cantidad efectiva de al menos una proteina vegetal, al menos un fitoesterol y al
menos una isoflavona, en donde la proteina vegetal, el fitoesterol y la

isoflavona reducen de manera sinergista el colesterol en [a sangre.

2. Una composicion digerible que comprende una cantidad efectiva

sinérgica de proteina vegetal, fitoesterol e isoflavona que reduce el colesterol.

~

3. El proceso de acuerdo con la reivindicacién 1, en donde dicha isoflavona

se selecciona del grupo que consiste de genisteina, daidzeina y gliciteina.

4 El proceso de acuerdo con la reivindicacién 1, en donde dicho fitoesterol

se selecciona del grupo que consiste de Beta sitoesterol, Beta sitoestanol,

campesterol y estigmaesterol.

5. El proceso de acuerdo con la reivindicacidbn 1, en donde dicha

composicién incluye menas del 4% en peso de fibra dietética.

6. El proceso de acuerdo con la reivindicacibn 1, en donde dicha

composicién incluye menos del 3% en peso de fibra dietética.

7. El proceso de acuerdo con la reivindicacion 5, en donde dicha

composicion no incluye fibra diaetética.




8. El proceso de acuerdo con la rewindicacién 2, en donde dicha

composicién incluye menos del 4% en peso de fibra dietética.

B. El proceso de acuerdo con la reivindicacion 2, en donde dicha

composicién incluye menos del 3% en peso de fibra dietética.

10. El proceso de acuerdo con la meivindicacibn 2, en donde dicha

composicién no incluye fibra dietética.

11.  El proceso de acuerdo con la reivindicacién 1, en donde dicha protelna

vegetal incluye proteina de soya.

12. La composicibn de acuerdo con la reivindicaciéon 2, en donde dicha

proteina vegetal incluye proteina de soya.

13. El proceso de acuerdo con la reivindicacién 1, en donde el animal es un

humano.

14. El proceso de acuerdo con la reivindicacién 1, en donde el proceso

comprende alimentar al animal con mas de una porcibn de uno o mas

alimentos.

15. El proceso de acuerdo con la reivindicacién 1, en donde uno o més

alimentos mencionados incluyen al menos una porcion de alimentos para untar.




18. E! proceso de acuerdo con la reivindicacion 1, en donde la oomposicién

comprende menos del 0.5% en peso de sal de calcio.

17. El proceso de acuerdo con la reivindicacion 16, en donde la composicién

comprende menos del 0.1% en peso de sal de calcio.

18. La composicién del proceso de acuerdo con la reivindicacidon 2, en

donde la composicién comprande menos del 0.5% en peso de sal de calcio.

19. La composicibn de acuerdo con la reivindicacion 18, en donde la

composicién comprende menos del 0.1% en peso de sal de calcio.

20. EL proceso de acuerdo con la reivindicacién 1, en donde la composicion

comprende menos del 0.5% en peso de calcio medido como calcio.

21. El proceso de acuerdo con la reivindicacion 20, en donde la composicién

comprende menos del 0.3% en peso de calcio, medido como calcio.

22. La composicién del proceso de acuerdo con la reivindicacién 17, en

donde la composicién comprende menos del 0.1% en peso de calcio, medido

como calcio.

23. El proceso de acuerdo con la reivindicacion 2, en donde la composlcién

comprende menos del 0.5% en peso de calcio medido como calcio.

1%



24. El proceso de acuerdo con la reivindicacién 23, en donde la composicién

comprende menos del 0.3% en peso de calcio, medido como calcio.

'25. La composicién del proceso de acuerdo con la reivindicacién 24, en
donde la composicién comprende menos del 0.1% en peso de calcio, medido

como calcio.

26. La composicion de acuerdo con la reivindicacién 18, en donde la

composicién comprende menos del 0.1% en peso de sal de calcio.

27. Un proceso que reduce el colesterol en la sangre en un animali, el cual
comprende alimentar al animal con una composicién que comprende desde 1
hasta 25 g de al menos una proteina vegetal, desde 0.2 hasta 3 g de al menos

un fitoesterol y desde 5 hasta 150 mg de al menos una isoflavona.

28. Una composicion digerible que comprende una cantidad efectiva

sinérgica que reduca el colesterol, desde 1 hasta 25 g de al menos una

proteina vegetal, desde 0.2 hasta 3 g de al menos un fitoesterol y desde 5

hasta 150 mg de al menos una isoflavona.

29. Un proceso que reduce el colesterol en la sangre en un animal, el cual
comprende alimentar al animal por dia desde 1 hasta 25 g de al menos una

protelna vegetal, desde 0.2 hasta 3 g de al menos un fitoesterol y desde 5

hasta 150 mg de al menos una isoflavona.

)bl
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

September 11, 2002

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111.

B  APPLICATION NUMBER: 09/928,027
. BN FILING DATE: August 10, 2001

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS



This is Lo inform you that the document requested in your order dated 09-06-2002 is a true reproduction of the
official office record copy of that document:

09928027  CERTIFIED PATENT APP AS FILED-PSF 2

0 The enclosed Patent Application as Filed is a reproduction of the application as originally filed and has been
recorded using high quality scanning or microfilm equipment. Copies of page/papers that were not scannable
have not been included, nor have pages/papers received after the original filing date. Copies of these
pages/papers may be ordered sepamtely.

(Th:emlowddocmisumoducﬁmufdwbmtavﬁhblemofﬂnofﬁciﬂoﬂicemdcopyofm
document.

If you have any questions or need additional information, please contact our Customer Service Department.

Mailing Address: Delivery Address:

U.S. Patent and Trademark Office U.S. Patent and Trademark Office
Office of Public Records, Customer Service Office of Public Records, Customer Service
Crystal Gateway 4, Suite 300 1213 Jefferson Davis Highway, Suite 300
Washington DC 20231 Arlington VA 22202

For faster processing of new orders, please specify as appropriale:
Bax 9 (Copy Sales) for Uncertified copiss, or Box 10 for Certified copies of PTO Documents

Voice: (703) 308-9726 Fax: (703) 308-7048 E-Mail: PTCS@USPTO.GOV or Cendiv@USPTO.GOV

Ref:MH 892532




Yo . . f-13-°
K ) 7-1 ‘ A 6({
2 ’
S E =
o UTILITY PATENT APPLICATION TRANSMITTAL p-] »
1t tfor new appiications under 37 C.F.R. § 1.53fb)) wse ENS
=, S
— §g
‘Custonier Number: 000201 »n S

Attomey Docket Numbar: F8143

Applicant: Gert W. Meljer; Wiliam Conrad Franke; Podutoori Ravinder Reddy
For: Composition for Lowering Blood Cholastarol

Express Mall Label No.:ET500481914U3

Data Deposited: August 10, 2001

UNUS #: Y2-0018-LIP

Assignea: Lipton, Divison of Conopco

~ Assistart Commisaloner for Patents
Box: Petent Applicaton

3 Washington, D.C. 20231

1]
iﬂ APPLICATION ELEMENTS

110 [x] Foe Calculation (Box 13) and Authorization {Triplicsts copies of this form are enclosad)
2.3 DQ Specitication and Claims (52} Total Pages
3JU [ 1 Formal or Informal Drawings { ) Total Shests
4."] [X] Unexscutsd Declaration
5. [ 1 Nucleotide and/or Aming Acikl Sequance Submission (If applicabis, all necessary)
{ a. [ | Computer Readeble Copy
3 b. | ] Pspercopy lidentical to computer copy)
fut c. [ ] Statement vertfying Identify of above coples.
2

|
- ACCOMPANYING APPLICATION PARTS

8. [ | Information Disclosure Statement (IDS)/PTO-1448
{ ] Copies of IDS citations
[ 1 Prefiminary Amesndment
9. IX] Two (2) Retum Recalpt Postcards
10. { 1 Cartified Copy af Priarity Document
11. [ ] The bensefit undar 36 U.5.C. § 119 is claimed of ths fling of:
12. [ | Other:
13. IX] The ALING FEE tincluding any claims introduced or cancelled by Preliminary Amendment] ks calculated below:

Revissd 04/04/2000
-1 of 2-
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o NUMBER | NUMBER ' RATE BASIC FEE }

. . FILED EXTRA $710.00 l

Total Claime 29- 20 X $18.00 162.00 H

indepandert Cleims 6-3 2 X 48000 160.00 f

‘Multiple Clsims Yo | No 4

X $270.00 i

TOTAL FILING FEE . .. $ 1032.00 H

LY

0

14. [X] Charge 4__1032.00 to Deposit Acct. #12-1155. Triplicate copias of thia letter are anclosad. ;'

15. [X] The Commissioner ts harebry authorized to charge any additional fess, which may be required, 5
including all required fees under

X] 37C.FR. § 1.18;
~ (X] 37CFR § 1.17;
) IX] 37CFR. § 1.18.
10. IX] Corvespondence Address:
o Customer Number: 000201

:g Respectfully submitted,

] f

(11}

3 G J"MeGowan, Jr.
cliia Attomey of Record
{2¢h) B840-2297 Reg. #28.412
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The following abbreviations are used in the course of the present application:

LDL Low density lipoproteins

1L Total cholesterol (induding free cholesterol and cholesteryl ester)
TG Triglycerides

VIDL  Very iow density fipoproteins

aiD Coronary Heart Disease

MUFA  Mono-unsaturated fatty add moleties

PUFA  Poly-unsaturated fatty acd moleties

Despite considerable research efforts over the years, coronary heart
disease (CHD) remains a formidable threat to the health of people In many
countries throughout the world. Among factors considered to be of predictive
value concerning the risk of CHD, an important traditional one has been blood
total cholesterol (TC) levels, while in recent years the relative amounts of HDL
cholesterol and LDL cholesterol have been Hnked to risk of CHD. High ratios of

HDL to LDL are now generally considerad as an indicator of salutary cardiac
status.

Phytnsterols, I.e., plant sterols, are well documented to have a
hypocholesterolemic effect. Phytosterols Inhibit intestinal cholesterol absorption,
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thereby lowering blood total and low-density lipoprotein (LDL) cholesterol

, concentrations. In human studles, phytosterols have been shown to reduce blood

cholesterol concentration by an average of 10%. Moghadasian MH, Frohlich 13,

» “Effeds of dietary phytosterols on cholesterol metabolism and atherosclerosis:

dinical and experimental evidence.® Am J Med 1999;107:588-59%4.

Soy proteln is among a number of other food Ingredients which have been
well documented to have a hypocholesteroiemic effect. Dietary Intake of soy
proteln has been associated with reduced blood cholesterol concentrations and a
lower inddence of coronary heart disease based on a number of the reports
obained from animal, (Potter SM. *Overview of proposed mechanisms for the
hypocholesterolemic effect of soy.® J Nutr 1995;125:6065-611S), human
(Cassidy A, Bingham S, Setchell KD. *Blologkal effects of a dlet of soy protein
Hch In isoflavones on the menstnual cyde of premenopausal women,” Am J Clin
Nutr 1994;60:333-340; Telxelra SR, Potter SM, Weigel R, Hannum S, Erdman
JW], Hasler CM. "Effects of feeding 4 levels of soy protein for 3 and 6 wk on
blood lipids and apolipoproteins In moderately hypercholesterolemic men,” Am )
Clin Nutr 2000;71:1077-1084,) and epidemiological (Holiman PC, Katan MB.
"Dietary flavonoids: Intake, health effects and bloavallabllity, Food Chem
Toxicol 1999;37:937-942) studies.

The mechanisms by which soy protein exerts its hypocholesterolemic
effect may be different from that of phytosterols. It is generally assumed that the
cholesterol lowesing effects of soy proteln are mediated through an Increased
plasma cholesterol dearance and/or an Increased blle acd formation and
excretion (Cassidy A, Bingham S, Setchell KD, "Biological effects of a diet of soy
protein rich In Isofiavones on the menstrual cyde of premenopausal women," Am
J Ciin Nutr 1994;60:333-340; Uichtenstein AH. "Soy proteln, Isofiavones and
cardiovascular disease risk,” ] Nutr 1998;128:1589-1592; Baum JA, Teng H,
Erdman JW), et al. "Long-term intake of soy protein improves blood lipid profiles

2
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and increases mononudear cell low-density-lipoprotein receptor messenger RNA

.In hypercholesteroiemic, postmenopausal women,” Am J Ciin Nutr 1998;68:545-
551).

Although the cholesterol lowering effect of soy protein Is well
documented, the component(s) responshle for this effect In soy protein are still
not identified. Soy proteln Is a rich source of isoflavones. While several shudles
appear to have demonstrated that the isoflavones In the soy protein may be the
cause of the cholesterol lowering effect, (Merz-Demiow BE, Duncan AM, Wangen
KE, et al. "Soy Isoffavones Improve plasma fliplds In normocholesterolemic,
premencpausal women,” Am J Clin Nutr 2000;71:1462-1469; Anthony MS,
Carkson TB, Willlams JX, "Effects of soy Isoflavones on atherosderosis: potential
mechanisms, Am J Qin Nutr 1598;68:1390S-13935; NI W, Yoshida S, Tsuda Y,
Nagao K, Sato M, Imatzumi K., "Bthanol-extracted soy protein isolate results in
elevation of serum cholesterol In exogenously hypercholesterolemic rats,” Lipids
1999;34:713-716; Crouse JR, Morgan T, Tenry JG, Elits 3, Vitolins M, Burke GL,
"A randomized trial comparing the effect of casein with that of soy proteln
containing varying amounts of Isoflavones on plasma concentrations of lipids and
lipoproteins,” Arch Intem Med 1999;159:2070-2076), other stixlies appear to
have shown that the soy protein ltself (Induding soy amino-acids or peptides) or
the protein-assodated substances other than isoflavones exhibited a cholesterol
lowering activity (Greaves KA, Wilson MD, Rude! LL, Willlams 1K, Wagner JD.
*Consumption of soy protein reduces cholesterol absorption compared to casein
protein alone or supplemented with an isoflavone exdract or conjugated equine
estrogen in ovariectomized cynomoigus monkeys,” J Nutr 2000;130:820-826).

A hypotriglyceridemic effect of soy protein In human subjects was noted in
a meta-analysis by Anderson JW, Johnstone BM, Cook-Neweil ME In "Melta-
analysis of the effects of soy protein Intake on serum lipids,” N.Engl.) Med
1995;333:276-282.
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Other Ingestable materials which have been suggested In sdentific
literature or the press as causing Improvement in cholesterol status or potential
cholesterol improvement effects Include: statins, nladin, Inositol hexanladnate,
Vitamin E, tocotrienols, vitamin C, pantethine, quercetin, chromium, caicdum,

magneslum, L-camitine, soy, chondroitin sulfate, lecithin, chitosan, royal jelly and

copper. Despite the many agents which have been mentioned thus far In the
sclentific and popular literature as having potential cholesterol iImproving benefits
in animals and humans, there Is still a serious need for many Individuals to
Improve further their cholesterol status, preferably without resorting to
pharmaceuticals.

The problem of elevated cholesterol levels has received considerable
attention in the patent fterature, as well.

Potter et al., U.S. Patent No. 5,855,892 disdoses that daldzein and Its
metabolftes, o-desmethylangolensin and dihydrodaidzein are useful for altering
the concentration of cholesterol constituents In the blood of a human by
increasing the concentration of high density lipoprotein cholesterol and
decreasing the concentration of low density lipoprotein cholesterol. Potter et al.
also report that vegetable protein materials, particularly soy protein materials,
are known to reduce tolal cholesterol and LDL-cholesterol levels in the blood of
animals.

Phytoestrogens in the soy protein are sakd to be recognized as a
potentially significant factor In the hypocholesteremic effects of soy protein, and
estrogen itseif Is said to be determined to be a significant cardio protective
factor. In thelr background discussion, Potter et al. report that recent studies
have determined that isoflavones lower blood concentrations of total cholesterol
and LDL cholesterol In animals and thereby Inhibit or slow the development of

4
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atherosclerasls, but that the effect of these Isoflavones on blood cholesterol level

' _in humans has been less dear.

The Potter et al. invention Is directed to a method of altering the
concentration of the cholesterol constituents in the blood of a human to reduce
the risk of atheroschierosis and vascular disease by administering a material
containing daidzein to a human In an amount effective to inaease the
concentration of HDL cholesterol and to decrease the concentration of LDL
cholesterol In the blood of a human. In one embodiment, daldzeln Is
administered in a human In a soy protein material dietary supplement. Dietary
supplements incorporating daidzein can be prepared by adding daidzein to a food
which Is sald to indude almost all foods, such as beverages, induding nutritional
beverages, frozen desserts such as ice cream, Ice milk, low fat frozen desserts
and non-calry frozen dessests, soups, salad dressings and dips and spreads such
as mayonnalse and chip dips. Accepiable and effective dally doses are sald to be
from about 10 to about 1,000 milligrams per day, more typically from about 30
to about 500 milligrams per day and most preferably from about 50 to about 300
milligrams per day. A soy yogurt Is formulated having In a 170 gram serving
about 8 grams of soy protein having about 8-24 milligrams of daidzein therein.

WO 00/45650 {Intemational filing date 7 February 2000, publication date
August 10, 2000) , which Includes the US among Its designated states, Is entitled
“Caldum Supplemented Food Products and Novel Caldum-Containing Ingredient™
and relates to foods and drinks and particularly to an emulsified fat spread which
Is supplemented with caldum. It Is sald that the spreads and other foods and
drinks can be supplemented with vitamins, such as vitamins A and D, and with
any other additives known to be beneficlal to human health. Bamples given
indude plant sterols or their esters to provide the additional benefit of cholesterol
lowering, other vitamins and minerals, carotenoids (e.g., lycopenes), aipha
tocopherol, antioddants (e.g., ascorbic add, flavonolds and Isoflavones), lutein
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and other phytochemicals. In example 17, soy Isoflavones are added to a
spread. In dalm 29, a food product or beverage Is claimed having a food

" additive selected from the group consisting of vitamins, minerals, plant sterols,
, lycopenes, carotenolds, flavonoids, Isofiavones, antioxidants, lutein and mixtures

thereof. Proteins present In milk-derived solids are sald to Interact with
nucleation sites or small crystals or particles of calcium salts to alter the normal
course of crystallization or precipitation. It Is sald that proteins from other
sources, eg., soya proteins or other plant-derived proteins and other food
additives with one or more of the same functional groups, le, carbaxyl, hydroxyl,
amino, amido, thiol or phenol groups when added to an aqueous solution prior to
combining a caldum source with a source of anions should exert a similar

Influence on the organoleptic properties of the caldum composites when
incorporated Into emulsified fat spreads or other food and drink formulations.

WO 00/64276, published November 2, 2000, Is directed to spreads
suppiemented with Isoflavones. It Is sald that phytosterols may also be added at
up to 20 wt. %, espedcially up to 10 wt. % and that soy proteins may be added at
between 0.4 wt. % and 2 or 3 wt. %. Priority from a US application Is daimed.

WO 00/30665 published June 2, 2000, discioses a composttion comprising
soy protein, a phytoestrogen compound and dietary fibers said to be useful to
lower serum cholesterol and LDL cholesterol ard serum triglycerides, and for
Increasing the HDL/LDL ratio. In claim 38 a composttion further Incdluding a sterol
Is recited whereas in dalm 39 a further compound which may be a stanol ester
or a phytosterol Is Included. Varlous food products such as spreadable products,
nubitional bars, liquids for drinking, etc. are mentioned.

WO 00/30663, published June 2, 2000, discioses a composlition
comprising soy proteln, a phytoestrogen compound and dietary fibers sakd to be

6

|
|

PPUPYRE P PSR




The compoesitions can be used as a medicament and/or In the manufacture of a

' _ medicament. The composition can further Include a sterol which may be a stanol

ester or a phytosteral such as sitosterol. Varlous food products such as

. Spreadable products, nutritional bars, liquids for drinking, etc. are mentioned.

Alternatively, the Invention provides a composition wherein no dietary fibres are
present. Use In amounts effeciive In serum cholesterol levels and/or iowering
LDL-cholesterol levels Is mentioned.

WO 93/23069 disdoses composltions enriched with phytoestrogens, or
analogs, selected from genistein, daidzein, formononetin, and Blochanin A as a
food additive, tablet or capsule for promoting health in of cancer,
premenstrual syndrome or hypercholesterolaemia. Soy is among the many
passible sources of phytoesirogens mentioned.

Setchell, et al. "Mammalian Lignans and Phyto-oestrogens Recent Studles
on their Formation, Metabollsm and Blological Role in Health and Disease,” "Role
of the Gut Rora In Toxdcity and Cancer,” pp. 315-345 (1988), mentions interest
In studles on the role of intestinal bacterla metabolism on hormones, bile adds
and sterols.

Crank et al., U.S. Patent No. 5,858,449 Is directed to Isaflavone-enriched
soy protein products and methods for thelr manufacture. The product may be an
ingredient In dalty or meat based food products such as Infant formula,
nutritional beverage, milk replacer, bologna, Imiation processed cheese spread,
waterinjected ham, yogurt and frozen dessert. Crank et al., also discioses a
method of maldng an Isofiavone enriched soy product.

Bample 5 discoses a soy based Imitation processed cheese
spread. Bample 8 disdoses a soy-based frozen dessert and a yogurt. The

i S———— )
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_yogurt Includes whey, vegetable oll, sugar, emuisifiers, salts, vitamins and
, minerals. The soybean products include daidzeln, genisteln, and glydtein.

Keily, US. Patent No. 5,830,807 is directed to compositions enriched with
natural phytoestrogens or analogs thereof selected from genistein, daidzeln,
formononetin and blochanin A. It is sald that they may be used as food
additives, tablets or capsules for promoting health In cases of cancer,
premenstrual syndrome, menopause or hyercholesterolaemia. Formulations may
Include drinks, solutions, syrups, etc.

WO 98/08503 discloses administration of an Isoflavone-type compound
used for various conditions induding menopausal syndrome such as hat flashes,
amdety and depression, moods, swings, night sweats, headaches urinary
Incontinence, osteoporosls, premenstrual syndrome, fluld retention, cycic
mastalgla dysmenorrhea, Raynaud's syndrome, Raynaud's phenomenon and
Buerger's diseases, coronary artery spasms, migraine headaches, hypertension,
benign prostatic hypertrophy, cancers of the breast, uterus, ovary, colon,
endometrium, testide, prostate, or large bowel, cydical mastaigia,
aeterosderasis, Alzheimer's disease, male impobency, Inflammatory bowel
syndrome, ulcerative colitls, Crohn's disease, Inflammatory effects such as
rheumatoid diseases Induding rheumnatold arthritis acne, baldness, incduding
male patbern baldness, psoriasis and diseases assoclated with coddant stress
indluding cancer, myocardial Infarction, stroke, arthritls, sunlight Induced skin
damage or cataracts, and axddant related disorders, Inflammatory diseases,
menopausal syndrome, andety, depression, mood swings, acne, estrogenic
effects, androgenk effects, vasodilatory and spasmodic effects. It can be used
with Vitamin E. Use as additives In foods and drinks such as health bars or
desserts s mentioned.
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The term “food stuffs,” is sald to be used In as wide as possible sense. It

Indudes liquid formuiations such as drinks, Induding dairy products, and other

foods. Health drinks are mentioned.

Gorbach et al, U.S. Patent No. 5,498,631 Is directed to a method for
treating symptoms of menopause, premenstrual syndrome or a condition
resulting from reduced levels of indigenous estrogen by administering to the
women an effective amount of an Isoflavoid. Isoflavonoids which may be
administered Indude genisteln, daidzeln, blochanin A, formononetin, o-
desmethylangolensin and equol. The invention Is sald to feature a therapeutic
dietary product for preventing or treating symptoms resulting from reduced or
altered levels of Indigenous estrogen. The dietary products preferably Indude a
soy extract containing enriched Isoflavonolds provided In a palatable food carrier,
(e.g. a confectionery bar, biscult, cereal or beverage).

WO 00/03684 discloses soy formulations comprising 3-23 millligrams of at
least one Isoflavone per gram, and which may also indude 0.4 to 1.2 grams of
protein per gram. The compositions may additionally Indude a medicinal
composition such as drugs or prescription drugs utlitzed In estrogen replacement
therapy, hormone replacement therapy, cholesterol lowering therapy, bone
strengthening therapy, endometrial therapy, cancer therapy, Alzheimer's therapy,
ulcer therapy, prostrate therapy, skin therapy, renal therapy, blood therapy,
lymphatic therapy, lung therapy, nervous system therapy, diabetes therapy, eye
therapy and the like.

Jackson et al. US Patent No. 5,807,586 discioses a method of
supplementing the dietary needs of women with many Ingredients, Including
phytoestrogens.
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Seklya et al., U.S. Patent No. 5,776,906 Is directed to a method for

' .pmmuung fat degradation comprising administrating to a human a composition

containing an effective amount of an Isofiavone, thereby promoting fat

. degradation In the fat cell. Soybean Is mentioned as a potential source and

daidzein, daidzein, genistein, genistin and derivatives thereof are mentioned.
When the compositions intended to be a food it contains five to 1,000 milligrams-
milliliter (g) of Isoflavone.

Bamnes et al., U.S. Patent No. 5,506,211 discloses that the Isoflavone
genisteln Inhibits the acid secretion of osteodasts and reduces bone resorption.
The dalms mention use of a genistein/glucoside conjugate. To reduce
osteodastic add secretion one would generally contact one or more osteodasts
with a composition that comprises a biologically effective amount of genistein.
Foodstuffs such as soy which contain genistein or concentrated forms thereof
may be ingested to provide an animal with an effective amount of genisteln.
Varlous soy products such as soy protein may be used,

In human treatments, suftable methods indude administering from 2 to 50
miliigrams to 20 to 50 milligrams of genistein In the form of a food product. This
may be achleved by ingesting between about 2 to 50 milligrams or about 20 to
50 milligrams of Isolated soy proteln per day per person. Bames et al.
acknowledge that genistein Is known to be a tyrosine kinase Inhibitor and has
been proposed for use In treating several diseases and disorders, for @ample
cardiovascular disease, atherosclerosis and certaln cancers.

Jackson et al., U.S. Patent No. 5,654,011 {(Energetics) filed July 30, 1996

is directed to a dietary supplement for supplementing the nutritional needs of
pre-perimenopausal women.

10
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Kelly, U.S. Patent No. 5,830,887 Is directed to compositions enriched with

" natural phytoestrogens selected from genistein, daldzein, formononetin and

blochanin A. These may be used as food additives, tablets or capsules for
promoting health In cases of cancer, premenstrual syndrome, menopause, or
hyercholesterclaemia. In B@mpie 4, soy hypocotyl was consumed as a powder
added to the diet.

Llu et al., "A comparison of pharmacodynamics between daldzein and a
solld dispersion of dalzeln", Shenyang Yaoxueyuan Xuebao, 1990, Vol. 7, No. 2,
123-5, pp 131 disdoses that dakizeln is used in dinical treatment of hypertension
and coronary atherosclerotic heart disease, but is absorbed so slowly that Is
begins to show the effects only in a week's time. A solld dispersion of daidzein Is
disclosed, and results are sald to show that at equal dosage levels the solids
dispersion produced more significant results on arrhythmia Iinduced by BaCl; in
anesthetized rats.

Zlitlkken, U.S. Patent No. 4,157,984 Is directed to antioxidant compositions
useful as stabllizers for food compositions induding edible fats and olls. The
compositions are prepared from a natural source, tempeh, a fermented soybean
product. An ergostadientriol which possesses antioxidative properties and which
In combination with mixtures of isoflavones provkies compositions having
exceptional antloxidative properties Is disclosed. This can be used alone or In
mbdures with isoflavones or other compounds.

Shiyankevich, U.S. Patent No. 5,424,331 (Biovirus Research) Is directed to
a composition for treatment or prevention of osteoporosis which indudes one or
more phytoestrogen compounds, calcdlum contained in a blologically acoeptable
caldum salt, magnesium contained In a blologically acceptable magnesium sak,
zinc contained In a blologically acceptable zinc salt, beta carotene, vitamin D and
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. viamin E The compositions may be administered efther as a dietary supplement

or as a pharmaceutical.

WO 9610341 (Schouten Industries) discloses substantially pure hypocotyls
of Glydne max which may be used In food and other products. They may be
used as raw materials for isolation of isofiavones such as daidzin, genistin and
glyditin, They may be Incorporated In drinks, dalry products, bakery products,
health teas and other products. In Example 2, a tomato juice cocitall is disclosed
Induding tomato concentrate, green tea natural, beta carotene, natural vitamin E

and Glycine max hypocotyl. The product contained 10 mg genistein/daldzein as
glucosides per can of 163 ml.

Ziliken US 4,390,559 Is directed to Isoflavones useful as antioxidants and
useful In anticeddant compaositions induding edible fats and olls.

Schouten Industries, USA sells a soybean Isolate product called Soylife®
comprising 40.5% proteln, 11.2% fatty acid, 3.0% Isoflavones, and 4.1%

saponins. They suggest Incorporating 1% to 5% of the SoyLife® product In any
foods, induding dietary drinks.

The present invention is directed to the discovery that three heretofore
known dasses of cholesterol loweting agents, soy protein, isoflavones (present
within soy protein in nature), and phytosterols, when used In combination
produce a greater cholesterol improvement effect than would be expected from
data obtalned from the use of fewer than all three ingether, It is contemplated
that other vegetable proteins may be used in place of soy protein.

12
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It has been discovered that a combined Intervention with phytosterols and

. soy protein (including isoflavones) gives a dear synergistic hypocholesterolemic

effect. Indeed, although the number of subjects tested thus far Is Insufficient for

' a rigorous confimation of statistical significance, the combination has been

found to have a greater-than-additive effect. Particularly In view of a previous
(hamster) study conducted in a simllar experimental conditions which
demonstrated that by Increasing dietary phytosterols supplementation from 0.24
to 0.48% (w/w) no exira hypocholestemic effect were achleved, the synergistic,
Indeed, greater than additive, cholesterol lowering effect of the combination of
phytosterols and soy protein Is surprising and an be expected to provikde a
useful tool In treating hypercholesterolemia in animals, particularly in humans.

While not wishing to be bound by theoty, the action of the combined
Ingredients according to the Invention might be related to different reported
bipactivities between phytnsterols and soy protein. It has been demonsirated
that phytosterols inhibit intestinal cholesterol absorption, while soy proteins
increase LDL receptor activity. Other shudles have shown that soy protein
Increased hepatic cholesterol 7 alpha-hydroxylase activity, which enhances bile
add production. Therefore, from the additive action It can be presupposed that
soy protein lowers blood cholesterol via Increased removal of LDL from blood by
Increasing LDL-receptor activity and hepatic bile add and cholesterol secretion
into the Intestines. This action is enhanced by phytosterols which Inhibit
cholesterol (re-)Jabsorption from the Intestines.

In addition to the cholesterol lowering effect, the combination significantly
lowers blood triglyceride concentrations. This finding Is In accordance with the
hypotriglyceridemic effect of soy protein In human subjects as noted In the meta-
analysis (Anderson et al.) mentioned above. Blood VLDL |s the major camier of
biood TG in a fasting state. This suggests that the TG-suppressing effect of soy
protein might be due to a suppressed VLDL production or metabollsm. Since an

13



_ increase of blood TG concentration has been assumed to be an Independent risk

factor for the development of cardiovascular disease, the combination of

phytosterol with soy protein might have extra benefit In reducing the risk of
cardiovascular disease.

While soy protein Is a significant component of the Inventive compasitions,
it Is not belleved that dietary fiber, e.g., soy fiber, contributes importantly.
Therefore, the present compaesitions preferably indude iitie or no soy or other
dietary fiber. In particular, the composlitions preferably include less than 4 wt
%, especially less than 3 wt. % and more preferred less than 1 wt % or less of
soy or other dietary fiber.

The compositions of the Invention Induding the above described
combination of cholesterol-lowering Ingredients may take many forms, such as
capsules, pllis and gelicaps, but are espedally foods such as, spreads, frozen
desserts, beverages and nutrttional bars.

Bxamples of preferred food products according to the invention are
margarines or other spreads of oll based products, bakery products, dairy
producis, e.g. yogurt, cheese and milk-based drinks, beverages, e.g., soft drinks,
frult julces and tea and coffee based drinks, sauces, dressings and mayonnaise
and confectionery products, e.g., frozen confectionery products such as water-lce
or lce-cream. Especially preferred Is the use In food products selected from the
group of margarines and other spreads, tea based beverages, dressing and
frozen confectionery products.

The spread Is advantageously prepared by combining a fat phase with an

aqueous phase, after which the mixture Is processed into an emuision and the
isofiavones, soy protein and phytosterols and other additives are added.

14
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For some foods, It will be possible to Include the effective amounts of the

'  Ingredients In a single serving, whereas for others, it may be necessary to use

multiple servings and/or combine servings of different foods. Keeping In mind,

. then, that it will not be possible with all foods to achleve the desired levels In a

single serving, levels of the ingredients preferably used In accordance with the
Iinvention per serving are from 1 to 25 g soy or cther vegetable protein {exciusive
of any Included Isofiavone or phytosterol), from 5 to 150 mg Isofiavone and from
0.2 to 3 g phytosterol. Espedally preferred levels are from 1 to 8 , or better
from 3 to 7 g soy protein (exclusive of any induded Isoflavone or phytosterol),
from 10 to 100 mg isoflavone and from 0.4 to 2.5 g phytosterol. Most preferred
levels are from 5 to 6.5 g soy protein (exclusive of any Induded Isofiavone or
phytosterol), from 15 to 50 mg Isoflavone and from 0.6 to 1.7 g phytosberol.

Depending on the Intended consumer of the product, products of the
Invenion may be supplemented with caldum, or, if desired, caldum
supplementation can be omitted and/or caldum levels limited to provide a
caidum-free or essentally caldum-free product. For Instance the product may
have less than about 1.5wt. %, espedally less than 0.5 wt. % or 0.1 wt. % total
caldum salts (as salt) in the product. Most preferably, the produds may have
less than 0.5 wt%, especlally less than 0.3 wt%, more preferably less than 0.1
wi% caldum based measured as caidum. Altematively where caldum
supplementation/higher levels or caldum are desired In the product, preferred
caldum levels are given below. Where calcium Is Induded, it Is not generally
necessary In accordance with the present Invention to combine the individual
constituents of the same calclum salts and predpitated In an agueous solution of
milk derived solids. Although the coprecipitation can generally be avoided, it
may be useful In some situations. Where used, the caldum may be a soluble or
an Insoluble salt.

15
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For a more complete understanding of the above and other features and

' _ advantages of the Invention, reference should be made io the following detalled

description of preferred embodiments and to the accompanying drawings.

DETAILED DESCRIPYION OF THE INVENTION

Preferred sources of isoflavones Iincude soy, dover, induding red dover
and subterranean dover, grains, chickpeas, ground nuts, lentils and beans, at
levels of between 40 and 500 mg/100g dry welght. Isoflavones are found In
piants primarily bound to sugars such as glucose, as glycosides. Smalier
amounts are found In plants in the aglucone form. The present Invention
encompasses addition of Isoflavones In either bound and/or the free forms.

Soy may be used, for example, In the form of soybean flour; or the hull
and/or hypocotyl may be used.

Processes for Isolating phytoestrogens and phytoestrogen molety-
containing compounds and complexes from plants are well known. These

Include the process of Fluery et al. US Patent No. 5,141,746, the disdosure of
which Is Incorporated by reference, Gugger et al. US Patent No. 5,702,752 and
Shen et al. US Patent No. 5,637,562. Phytoestrogens are also avallable In the
form of soy isoflavone concentrate obtalned from soy fiour and sold under the
“wiife® trade name by Schouten USA, Inc. of Minneapolls, Minnesota. An
additional source of phytoestrogens Is Novasoy available from ADM.

Prefesred levels of the phytoestrogens are at least 0.01 wt. % on the total

welght of the product, which Is preferably a food produd, espedally at least
0.05 wt. %.
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By "phytosterols™ herein is meant plant sterols, esters of plant sterols,

. plant stanols or stanol esters and stanols and stanot esters derivable from plant

sterols. Bamples indude sitosterol, sitostanol, thelr fatty add esters, and the

* like. These may be Included from 1 to about 20 wt.%, espedially up to about 10

wt.% of the food product based on the sterol molety.

More spedifically, examples Include alpha sitosterol, beta sitosterol,
stigmasterol, ergosterol, campesterol, alpha sitostanol, beta sitostanol,
campestanol and brassiclasterol. Although the foregoing are some of the more
important phytosterois, at least 44 phytosterols have been identified and it will
be apparent to one of ordinary skill that many of these will be appropriate for the
present Invention. Oryzanol may aiso be used. Phytosterols are identified in
bean (1993) phytosterols In “Advence in Lipid Researd”, pages 193-218,
Paolettl, and Kiritchevsky, (Eds) Academic press, NY, the disdosure of which Is
Incorporated herein by reference. The disdosure of “Bfect of Plant Sterals on
Lipids and Atherosderosis”, Pollack, 0., Pharmac, Ther., 31, 177-208 (1985)
mentioned above Is also Incorporated by reference herein.

Among the more Important sources are rice bran, com bran, cormn germ,
wheat germ oli, com oll, safflower oll, oat oll, olive oll, cotton seed oil, soybean
oll, e.g., soybean oll distilates, peanut oll, black tea, orange julce, valenda,
green tea, Colocsia, kale, brocooli, sesame seeds, shea olls, grapeseed oll,
rapeseed oll, iinseed ofl, canola oil, tall oll from wood pulp and other resinous ofl
from wood pulp.

Soy protein can be obtained from numerous sources, Including the
Soylife® product mentioned above and Supro® from Dupont.

Spreads

17
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A beneficial form for ingestion of Isofiavones, soy protein and phytosterols
Is in the form of a water-in-oll spread, particularly a bread spread. It can be
expected that the reported beneficial health effects of Isoflavones, phytosterols
and soy protein may be enjoyed by the consumer by consuming the spread
without the need for pharmaceutical-type produds, e.g., pllls, capsules, etc.
although these are within the invention as well,

In ancther preferred embodiment, the spread Is an emuision comprising
added Isoflavones, soy protein, phytosterols and at least 0.25 wt. 9% of a caldum
salt, espedally at least 0.5 wt. % of a caldum salt. The spread Is preferably a
water-in-oil emuision. The spread Is an excellent vehide to provide women with
the phytoestrogens and caldum both of which have enjoyed favorable reports
conceming heatth effects.

In ancther preferred embodiment of the Invention, the spread Is an
emuision comprising isoflavones, soy proteln, phytosterols and one or more,
preferably at least two, of the following vitamins: A, D, E, B6 and B12.

Preferably the spread also Includes elevated levels of caldum and/or magnesium.
Preferably this spread ks also a watu:-ln—oll emulsion.

Preferably a spread ts provided with isofiavones, soy protein, phytosterols
and a level and type of triglycerides such that at least 5 wt. % polyunsaturated
fatty acid moleties are present (based on the total welght of the spread) to
provide consumers with access to these substances In a beneficial food form.
More preferably, the level and type of triglycerides Is selected so that the spreads
indude at least 7 wt. %, espedally up to a level of 20 wt. % polyunsaturated
fatty add moleties.

Isoflavones which may be used Include genisteln, daidaein, genistin,
daldzn, equol, glycitein and glycitin,

18
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Spreads acoording to the invention generally contaln from less than 80%

by welght of edible triglyceride materials. Sultable edible triglycerkle materials
_are for eample disclosed In Balley’s Industrial Ol and Fat Products (1979). In

higher fat spreads, the level of triglyceride material will generally be more than
60% and less than 80%, preferably from 70 to 79% by weight. In spreads of
reduced fat content the level of triglycerides will generally be from 30-60%,
more generally from 35 to 45% by weight. In very low fat spreads the level of
triglycerides will generally be from 0 to 40%, for example, 30%, 25%, 20% or
even 10% or about 0%.

Optional ingredients In the fat-continuous phase which Is combined with
the aqueous composttion indude emulsifiers, salt (particularly sodlum chloride),
preservatives, flavors, protein, vitamins, especially fat soluble vitamins such as
vitamin A, antioxidants, antimkroblals, and preservatives, including dtric and
other acids. The emulsifiers can Include mono- and diglycerides, polyglycerol
esters, iecithin and polyoxyethylene sorblitan monoesters such as TWEEN 60 and
TWEEN 80. One advantageous emulsifier Is a polyglycerol polyridnoleate sofd

under the name Admul Wol avaliable from Quest International, Naarden, the
Netherlands.

Emulsifiers may be included at from 0.05 to 2% by weight, typically not
more than 1% by weight.

It Is preferred that the fat used is triglyceride fat derived from vegetable
sources Including soybean, canola, com, sunfiower, paim, Palm kemal,
rapeseed, coconut, safflower, cottonseed, peanut and ofive olls. QOther digestible
fat sources which may be used are fish oll, mik fat, skim mitk fat, butterfat, lard
and tallow. The oll will be hardened by hydrogenation If that Is necessary to
achleve the desired melting characteristics. Also, fracttonation and
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. Interesterification may be used to obtain fats of the desire meiting range.

-

Espedally preferred are fats having relatively large proportions of
polyunsaturated fatly acid moletles, such as canola and soybean olls. The fat
compositions mentioned in Netherlands patent documents No. NL 143115, NL
178559, NL 155436, NL 149687, NL 155177, and European patent documents EP
41303, EP 209176, EP 249282, and EP 470658, the disclosures of which are
Incorporated by reference, are highly suitable. If a fat blend Is used It Is most
preferred that it comprises at least 309%, more preferably at least 45% of
polyunsaturated fatty aclkd moleties, based on the total weight amount of the fat
in the fat based food product to promote cholesterol lowering.

The fat can be a single fat or a blend. The use of a fat compasition
comprising a consiklerable amount of PUFA (polyunsaturated fatty add) rich
trigiycerides Is in particular considered highly benefical.

Non-digestible fats may aliso be used as the fat source. Among the non-
digestible fats are Induded polyol polyesters of Ca to Cx; fatty adds such as
sucrose polyester, suause polyethers, sliicone olls/slimanes, potycarboxylic acid
esters, branched chaln fatty acid triglycerides, neopentyl alcohol esters,
dicarbaxylic acid esters, jojoba oll and triglycerol ethers. Non-digestible fats may
be used as from 0 to 100% of the fat, especially from 10 to 909, and most
espedially from 25 to 75%.

Non-lipid fat replacers may also be used, to provide body to the product.
These include protein-based fat replacers such as those desaibed in Singer et
al., U.S. Patent No. 4,961,953 and cellulosic buiking agents such as
microarystaliine celiulose and carboxymethyl cellulose.

Coloring agents, such as beta carotene, paprika, turmeric, annatto and
yellow #5 and 6 and combinations thereof may be employed. The yeliow color
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may desirably be used In combination with an opacifier llke TiO;. It has been

" found that providing an appropriate color may be Important since phytoestrogen

sources such as soy flour impart a brownish color.

The soy protein which may be present In the compositions of the
invention, may be present with the phytoesirogens which are added to the
spread, as in soy flour.

Other vegetable proteins, such as peanut protein, cottonseed protein and
the like may be used together with, or instead of, soy. In addition to soy
proteins or other vegetable proteins, other proteins, If desired, can convenlently
be induded In the form of milk protein from whole, skim or other low fat milk

and may comprise whey proteins (with or without lactose), acld casein and
caseinates.

In addition to sodium chioride, flavor enhancers which may be employed
indude lactones, lipolyzed butter olls and started distiiiates, diacetyl, 2-octanone,
butyric acld, hexanoic acid, and other fatty adds, esters of butyric add, hexanolc
adld, and other fatty acids, esters of butyric acd, delta~hydroxy acids and their
glycerol esters and mixtures thereof.,

Preservatives, such as berzolc add, sorbic acld, phasphoric add, lactic
acid, acetic acid, hydrochloric add and the soluble salts thereof may be used.

Antioxidants may Indude normal propyt galiagte, the tocopherals,
induding Vitamin E, butylated hydroxyanisole (BHA), butylated hydroxytoluene
(BHT), nordihydorgualaretic add (NDGA), tertiary-butylhydroquinon (TBQH) and
clitric acld. Metal chelators or sequestrants such as sodium calcium salts of
ethylenediamine tetra acetic acid (EDTA) may also be used.
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Where the product takes the form of a water/oll emulsion, it will be

" appreciated that normally more hydrophobic additives will be added to the fat

phase whereas more hydrophliic additives will normally be added to the aqueous

phase.

The aqueous phase comprises water and, optionally other Ingredients. A
preferred ingredient is one or more gelling agents such as gefatin. Where the
spread Is a low fat spread, & Is advantageous that the aqueous composition Is
gelled, which In some respects compensates for the lower amounts of fat In the
product. It may be advantageous for the aqueous compasition to be pre-gelled,
l.e., gelled prior to combining the aqueous compesition with the fat-continuous
emuision. Other sultable gelling agents indude waxy malze starch such as Ultra-
Tex 2, available from the National Starch and Chemical co., Bridgewater, NJ or a
rice starch such as Remyrise AC. A particularly effective combination of gelling
agents has proved to be gelatin and waxy malze or rice siarch. Other gelfing
agents Include carrageenan, and a gelling hydrolyzed starch derivatives such as
gelling maltodextrin, for example, Paselli maltodextirin SA2®.

The amount of gelling agent may lle bebween 0 and 30%, mostly between
0.1 and 25% based on the weight of the aqueous phase of the spread. If
hydrolyzed starches are present, their level may be from 2-20%; other getling
agents may be used at levels of up t 10%, mostly 1-7%, most preferred 2-5%,
all of these percantages belng based on the weight of the aqueous phase.

Hydrocolloids which are thickening rather than gelling agents may aiso be
used. Hydrocoliokds are described in Zeltschrift fur Lebenmittietechnologle und
Verfahrenstechnk 32 (1981) 6, pp. 253-256. Hydrocollolds in addition to those
mentioned above Incdlude polysaccharides such as native and modified starches,
cellulose derfvatives, pectins, galleon, xanthan gum, agar, Danish agar,
furcelleran, gum arabic, guar gum, locust bean gum, algin, and alginates.
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Hydrocollolds will generally be used at levels of from 0.2 to 6%, based on total
products. It will be appreciated that the gelling and thickening agents may be

" used In varlous combinations.

Additional ingredients which may be present in the aqueous phase Include
sait (particularly sodium chioride), preservatives, such as potassium sorbate,
lactic and other add, proteins, coloring agents, flavors, antimicroblals,

antioddants and vitamins, particularly water-soluble vitamins such asthe 8
vitamins.

Addition of strong flavoring such as frult purees, frult flavors Induding -
vanilia and savory Ingredients such as oregano and/or gariic, as well as spices
arx sugar can be important in masking off flour of phytoestrogen sources such
as soy.

Proteins, water-soluble coloring agents, flavors, preservatives and
antimicroblals and anticeddants useful In the aqueous composition are the same
as those discussed above In connection with the fat phase, It being appredated
that generally the more hydrophilic additives are best placed In the aqueous
phase,

A typical stze for an average serving of spread or margarine Is 14 grams.
Preferred soy protein levels In the margarine or spread are 1 to 25 wt. %, more
prefermed 2 to 20 wt. 9%, espedially preferred 4 to 20 wt. %, most preferred 4 © 15
wt. %. Preferred isofiavone levels in the margarine or spread are 0.003 to 1.7 wt.
%, more prefesred 0.07 to 0.71 wt. %, especially preferred 0.11 to 0.36 wt. %,
most preferred 0.07 to 0.13 wi. %. Prefared phytosterol levels In the margarine or
spread are 0.65 to 21 wt. %, more prefarred 3 io 18 wt. %, especially preferred 4
to 12 wt. %, most preferred 5 to 10 wt. %. Preferred caldum levels In the
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margarine or spread are 0.3 to 7 wt. %, more preferred 0.33 t0 3.5 wt. %,
espedally preferred 0.35 to 1.75 wt. 9%, most prefesred 0.35 to 0.7 wt. %.

Although melatonin may be added, composttions in which melatonin Is
essentially not present, espedally compositions In which melatonin Is completely
absent, are preferred.

The balance of the spread Is largely water, which may be incorporated at
levels of up to 99.9% by weight, more generally from 10 to 98%, preferably
from 20 o 97% by welght. Spreads according to the Invention may be fat- or
water-continuous, preferably fat-continuous.

Frozen Confectionery Products

For the purpose of the Invention the term frozen confectionery product
indudes milk containing frozen confections such as lce-cream, frozen yoghurt,
sherbet, sorbet, lee milk and frazen custard, water-lces, granitas and frozen frult
purees,

Preferably the level of solids In the frozen confection (e.g. sugar, fat,

flavouring etr) Is more than 3 wt. %, more preferred from 10 to 70wk, for examnple
10 o 70 wt. %.

Ice-cream will typically comprise 2 to 20 wt. % of fat, 0 to 20 wt. % of
sweeleners, 2 tn 20 wt. % of non-fat mitk components and optional components
such as emulsiflers, stabilizers, preservatives, flavoring Ingredierts, vitamins,
minerals, etc, the balance being water. Typically ice-cream will be aerated e.g. to
an overrun of 20 to 400 %, more generally 40 o 200 % and frozento a
temperature of from -2 to —200 C, more generally ~10 to -30 C. Ice-cream
normally comprises caicium at a level of about 0.1 wt. %.
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A typical stze of an average serving of frozen confectionery material ks 66
grams. Preferred soy protein levels in the frozen confectionery are 0.7 to 25 wt. %,
more preferred 0.7 to 15 wt., %, especially preferred 1.6 to 12.0 wt. %, most
preferred 3 to 9 wt. %, Prefermed Isofiavone levels In the frozen confectionery are
0.0015 to 0.3 wt. %, more preferred 0.03 to 0.20 wt. %, espedally preferred 0.02
to 0.17 wt. %, most preferred 0.008 to 0.09 wt. %. Preferred phytosterol levels in
the frozen confectionery are 0.3 tn 7.0 wt. %, more preferred 0.3 to 6.0 wt. 9%,
espedally prefesred 0.6 to 5.0 wt. %, most preferred 0.6 to 3.0 wt. %. Preferred
caldum levels are 0.15 to 3 wt. %, more preferred 0.17 to 1.5 wt. %, espedially
preferred 0.18 {0 0.75 wt. %, most preferred 0.18 to 0.3 wt. %.

Tea Based Products

For the purpose of this Invention the term tea based produdts refers to
products containing tea or tea replacing herbal compasitions e.g. tea-bags, leaf
tea, herbal tea bags, herbal Infusions, powdered tea, powdered herbal tea, lce-tea,
ice herbal tea, carbonated loe tea, carbonated herbal Infusions etc.

Typically some tea based produds of the Invention may need a preparation
step shortly before consuming, e.g. the making of tea brew from tea-bags, leaf
tea, herbal tea bags or herbal infusions or the solublitzation of powdered tea or
powcdered hesbal tea. For these products it is preferred to adjust the level of
Isoflavones, soy protein, phytosterol and optionally calcdum in the product such
that one serving of the final product to be consumed has the desired levels of
Isofiavones, soy protein and phytosterol as desaibed above.

For ice-tea, ice herbal tea, carbonated kce tea, carbonated herbal infusions
the typical size of one sesving will be 250 mi or 250 grams. Preferred levels of soy
protein In these ready-to-drink products are 0.4 to 10 wt. %, more preferred, 1.2
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to 8 wt. %, especially preferred 2 to 6 wt. %, mast preferred, 2 to 4 wt. %. \'1\\
Preferred levels of isofiavone in these ready-to-crink products are 00004 o 0.1

wt. %, more prefemred, 0.0008 to 0.05 wt. %, espedially prefired 0.0016 to 0.016

wt. 9, most preferred, 0.002 to 0.02 wt. %. Preferred levels of phytosterols In

these reacly-to-drink products are 0.08 o 1.5 wt. %, more preferred, 0,16 to 1 wi.

%, especially preferred 0.2 to 0.8 wt. %, most preferred, 0.24 to 0.7 wt. %.
Preferrad levels of caldum in these ready to drink products are 0.04 to 0.8 wt. %,

more preferred, 0.045 to 0.4 wt. %, especially prefered 0,05 to 0.2 wt. %, most

preferred, 0.05 to 0.08 wt. %.

For products which are extracted to obtain the final product, generally the
alm Is to ensure that one serving of 250 ml or 250 grams comprises the desired
amounts as indicated above. In this context it shoukd be appreciated than normally
only part of the Isofiavones present In the tea based product to be exdracted will
eventually be exiracted into the final tea drink. To compensate for this effect
generally it Is desirable to Incorparate Into the produdts to be extracted about 2
times the amount of Isofiavones as is desired to have in the extract.

Saiad Dressings or Mavonnalse

Generally dressings or mayonnaise are oll In water emulsions. The oll
phase of the emulsion generally Is 0 to 80 wt. % of the product. For non fat
reduced products the leved of fat Is typically from 60 to 80%, for salad dressings
the level of fat Is generally 10- 60 wt. %, more preferred 1540 wt. % Low or no
fat dressings may for eample contain triglyceride levels of 0, 5, 10, 15% by
weight.

Dressings and mayonnalse are generally low pH products having a preferred
pH of from 2-6.



- _4-01--.1-‘-:—?'—

L

v . e e
-““ o

—— b ———
3

. —-—
ia L

ﬁﬁTEﬁ'£EUEEﬁﬁﬁ

U e §

Dressings or mayonnaise optionally may contain other Ingredients such as
emuistiiers (for eample egg-yolk), stabilizers, aciiifiers, biopolymers, bulking
agents, flavors, coloring agents etc. The balance of the compoasition Is water which
* could advantageously be present at a level of 0.1 to 9.9 wt. %, more general 20
99 wt. %, most preferred 50 to 98 wt. %.

A typical size for an average serving of dressings Is 30 and mayonnalse Is
14 grams. Preferred soy protein levels In the dressings or mayonnalse are 1 to 25
wt. %, more preferred 2 to 20 wt. %, espedally prefested 4 to 20 wt. %, most
preferred 4 to 15 wt. %. Preferred isofiavone levels In the dressing or mayonnaise
are 0.003 to 1.0 wt. %, more preferred 0.07 to 0.67 wt. %, especially preferred
0.10 to 0.33 wt. %, most prefesred 0.05 to 0.017 wt. %. Preferved phytosterol
levels In the dressings or mayonnalse are 1 to 20 wt. %, more preferred 3 to 17
wt. %, espedally preferred 4 to 11 wt. %, most preferred 2 to 6.0 wt. %.
Preferred calclum levels in the mangarine or spread are 0.3 to 7 wt. %, more

preferred 0.33 tn 3.5 wt. %, espedally preferred 0.35 to 1.75 wt. %, most
preferred 0.35 to 0.7 wt. %.

Example 1

Materials and methods:

Animals: Male golden Syrlan hamsters (SASCO), aged 4 weeks with a
body weight of approximately 759 were obiained from Charles River
Laboratories, Inc.,, Wilmington, MA, USA. After one-week acdimatization, 120
qualified hamsters (healthy and with similar body welght) were allocated Into 6
groups (20 animals per group) based on thelr body welghts. The hamsters were
Individually housed In Macrolon II cages with a layer of sawdust as bedding. The
environment temperature was controlled and a 12 h light-dark cyde (lights on
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7:00-19:00 h) was kept. Throughout the study, the animals had free access to
food and drinking water. Experimental protocols and procedures were approved
by DEC (the Animal Care Commitbee) of Unllever, the Netheriands.

Chemicals: The fed phytosterols wese a mbdure of plant sterol-esters
provided by Unllever Research, Viaardingen, NL. Soy protein was a Supro
texcturized protein supplled by PTI Technologles, St Louls, MO, USA. Soy
Isoflavones (Novasoy 40) were provided by Archer Dantels Midland Company,
Decatur, IL, USA,

Diets: During the acclimatization perlod, hamsters were fed a basal dlet
which contalned the following components expressed In g/kg dry weight: Caseln
161, wheat starch 597, fat 126, mineral mix 40.7, vitamin mix 11.6, choline
chioride 2.9, Arbocel (BC-200) 58.1. Fat contributed 30% of the total dietary
energy. The fatty acid compositions of the diets were 16.8% saturated fatty
acids, 8.4% MUFA and 4.6% PUFA of total dietary energy, which were resembled
to those In a typical Western diet. The compositions of the mineral mix and the
vitamin mix have been described In detall previously (Reeves PG, Nielsen FH,
Fahey GCJ. AIN-93 purified diets for laboratory rodents: final report of the
American Insiftute of Nutrition ad hoc writing committee on the reformulation of
the AIN-76A rodent diet. J Nutr 1993;123:1939-1951).(13).

During the experimental period, hamsters were fed with six different
experimental diets (diet A-F) for five weeks. Control diet (dlet A} contained 20 %
(w/w) caseln and other five experimental diets containing (diet B) 20% casein
+0.24 % phytosterols, (diet C) 20 % soy protein (replading casein), (diet D) 20
% caseln + 0.022 % Isofiavones, (diet E) 0.24% phytosterols + 20% soy protein
(replacding caseln), or (diet F) 20 % casein + 0.24 % phytosterols + 0.022 %
Isoflavones, respectively. The detailed compositions of the experimental dlets are
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shown in Table 1. Food consumption and body welghts were monitored every

two weeks.

Table 1. The compositions of the experimental diets

Diet A B c D E F
Ingredient g/kg dlet

Caldum caselnate  206.3 2063 0 2063 0 206.3
Soy protein, 0 0 206.3 0 206.3 0
supro*

Viamin mix 114 11.4 114 114 114 114
Mineral mix 39.9 399 39.9 399 399 399
Arboced (fiber 57 57 57 57 57 57
source)

Fat 126.2 1262 1262 1262 126.2 126.2
Phytosterol 0 24 0 0 2.4 24
Novasoy 40** 0 0 0 0.62 0 0.62
(isoflavones)

L-Cysteln 2.1 2.1 2.1 2.1 2.1 2.1
hydrochioride

Cholin bitartrate 2.8 2.8 2.8 28 2.8 28
Cholesterol 08 0.8 0.8 08 0.8 0.8
Maiz starch 5543 5543 5543 5543 554.3 5543
Total 1000.8 1003.2 1000.8 1001.5 1003.2 1003.

* Supro contalns 0.981 (mg/g, w/w) Isoflavones. 206 g Supro provided 202
mg Isoflavones to each kllogram diet.

** Novasoy-40 contalns 352 (mg/g, w/w) Isoflavones. 0.62 g Novasoy
provided 218 mg isofiavones to each kilogram of diet.

Sample collection and cherical analysis: Triplicates were collected from
each badge of the experimental diets In order to evaluate the dietary composition
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and the homogenelty of the tested components. Dietary isoflavones were

" determined by using a GC method.

Blood samples. A termination of the study, hamsters were deprived of
food ovemight (approximately 16 hours) and then exsanguinated under
anesthesla using a gaseous mbdure of N0, O; together with halothane. Orbital
blood samples were collected In EDTA tubes/4 ml. Plasma total cholesterol (TC)

and triacyiglyceral (TG) concentrations were determined by enzymatic assays on
the COBAS analyser.

Slatistical analysls:  Data are presented as the mean + SEM. Statistical
differences were assessed by means of ANOVA. Student-Newman-Keuls test was
used to assess the differences between the groups of treatments. This statistical
analysls was conducted by using software SAS (version 6.12). Significant
difference was based on a p-value <0.05.

Results
Isoffavone contents in the diets:

The actual contents of isoffavones in experimental diets were determined
and the results are shown In Table 2, where isofilavones are presented in the
form of aglycones. Diet A (control) and B contained negligible amount of
Isofiavones. Isofiavone-diets (diet D and F) contained 155-158 {mg/kg diet)
Isoflavones, which was 76-78% of the total amount of Isoflavones contained In
soy-protein diets (203-213 mg/kg diet). Mainly less genistein was contained In
isoflavone-diets than In soy proteln diets. Due to unknown reasons, the
chemically analytical values of dietary isofiavone concentrations (155-158 mg/kg)
are lower than the calculated values (218 mg/kg) In diet D and F, which were
based on chemically analytical values of the Supro and Novasoy (see table 1).
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Table 2. The concentrations of isoflavones In experimental diets

Group Diels Daidzel Glycitein Genistel Total
n n
A Control Nd Nd Nd nd
B Phytosterols Nd Nd Nd nd
c Soy proteins 63.2+2.6 564146 83.9+4.0 203x11.2
D Isoftavones 60.0:0.9 89.5+2.1 6.0£0.3 155.5&3.
4
E Phytosterols+Soy 66.4:0.9 59.242.4 B88.1%0.2 213.743.
protelns 1
F Phytosterols+Isoflavones 61.0+1.0 91.5+1.2 5.8+0.3 158=_h1.9

Isoflavones are calculated as form of aglycones. Data are presented as
mean+SD obtained from two batches of diets, each batch was analysed as
duplicates. "nd" means "not detectable.”

Food intake and animal gromtfr.

There were no significant differences In food Intake between any
experimental groups. During the 5 weeks of the experimental feeding, the
hamsbers had galned body weight In a simiiar way, which seemed not to be
affected by any treatment compared with conbrol.

Plasma Bpld concentrations:

The effects of experimental diets on fasting plasma concentrations of TC
and TG are shown In table 3. Compared to the control diet, phytosterol-diet and
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soy-protein-diet reduced plasma TC by 13% and 8.6%, respectively, while

. Isofiavone-containing had no effect. The combination of phytosterols and soy

protein in the diet resulted In 25.7% decrease of plasma TC, Indicating nat less
than an additive or a synergistic cholesterolowering effect. The plasma TG
concentrations were not Influenced by the diets containing phyhosterols, soy
protein or isoflavones alone, while the combination of phytosterols and soy
protein in the dlet significantly reduced plasma TG by 37%.

Table 3. Plasma TC and TG concentration (mmol/L)

Group Diets TC TG

A Control 6.76+0.20°  6.75£0.73*
B Phytosterols 5.88+0.15°  5.69+0.50%
C Soy proteins 6.20£0.16%  5.98+0.53%
D Isoflavones 6.58+0.18%"  6.32+0.55*
E Phytosterols+Soy proteins  5.02+0.14°  4.26+0.32°
F Phytosterois+isofiavones  6.07+0,14%  6.57:0.48*

Hamsters (n=20 per group) were fed Indicated dlets for 5 weeks. Blood
samples were collected at a fasting state. Plasma lipid concentrations were
determined as described in the Section of Materials and Methods. Results
are presented as mean * SEM. The mean values which do not share 2
common superscript letter are significantly different (P<0.001).

Discussion

This study provides further evidence that both phytosterol- and soy-
protein diets have hypocholesterolemic effects compared with casein-control diet
in hamsters. The novel finding of this shidy Is that the combination of
intervertion of phytosterols and soy proteln give a deer additive
hypocholesterolemic effect. A previous hamster study conducted in a similar
experimental conditions demonstrated that by increasing a dietary phytosterols
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suppiementation from 0.24 to 0.48% (w/w) no extra hypocholesterolemic effect

' _ was achleved (Trautweln et al 1999, unpublished observations). The additive

cholesterol lowering effect of the combination of phytosterols and soy protein is
therefore unexpected and would provide a wuseful tool In anmd-
hypercholesterolemia.

Isoflavones as part of soy protein have been postulated to account for the
hypocholesterolemic effect of soy protein (19;20). However, the present data do
not support the Idea as plasma TC and TG were not influenced by isoflavone-
containing dlets when compared with the control diet. Our data suggests that
Isoflavones, at least dakizein and glycitein alone, might not account for the
hypocholesterolemic effect of soy protein as the contents of daldzein and
glyditein In Isofiavone-containing diets were comparable to those In soy protein-
containing diets. The results are in agreement with those of a human study In
which blood lipid profiles were not Improved in postmenopausal women
consuming soy Isoflavone tablets (equivalent to 80 mg/d aglycone)(21). Crouse
et al (22) demonstrated In a human study that soy protein alone (alcohol-
extracted soy protein) had no cholesterol-lowering effect, whereas isoflavone
containing soy protein (15 mg Isoflavone aglycone/g protein) remarkably
lowered (-8%) LDL cholesterol In hyperiipidemea Individuals. Hodgson et al
recently reported that intake of 55 mg Isoflavonoids (predominantly In the form
of genistein) per day did not improve plasma lipid profile In heatthy human
subjects (24).

Frozen confectionery product
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The following lce-cream products are prepared by freezing in conventional
ice-cream freezers.

Product A
Description

MILKFAT

NONFAT MILK

1IQUID SUCROSE (DRY WT)
LIQUID CORN 36 DE 80%
ENRICH 301

STAR VITE A(25) 8.2#/ga
10/12 AMBER COCOA POWDER LB
Supro® (soy proteln isolate)
Soylife® (soy germ flour)
Novasoy® 40 (Isofiavones)
LIQUID SUGARED EGG YOLKS
WATER

Product B
Description

MILKFAT PACKAGED
NONFAT MILK PACKAGED
LIQUID SUCROSE (DRY WT)
LIQUID CORN 36 DE 80%
ENRICH 301

34

4.0%
14.0%
13.5%

7.75%

1.3%

0.0027%

2.3%
120

0.50%

0.1

2.87%
balance

4. %
14.0%
14.0
3.87%
1.3%
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STAR VITE A(25) B.2#/ga
Supro (soy proteln Isolate)
Sterol Esters

Novasoy® 40 (Isoflavones)
SoyLife® (soy germ fiour)
WATER

MALTODEXTRIN

TEA POWDER

ASPARTAME

LEMON OIL POWDER

LEMON POWDER
MALIC ACID

OIL COATED MALIC ACID
MAGNESIUM OXIDE

Novosoy® 40 (Isoflavones)
VITAMIN PREMIX, =XR05837000

Supro® (soy proteln isolate)
Sterol ester

35

0.0034%

0.1
0.55%
Balance

29.25
8.7

0.95
0.54
12.3
4.78
0.18
1.0
0.30
20.0
2.0
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_ 3.3 grams of the product can advantageously be used to prepare a
serving of lced tea of 250 mis.

Iced tea mix II
Ingredient Wt parts
MALTODEXTRIN 29.93
TEA POWDER 8.7
ASPARTAME
PEACH FLAVOR 3.6
NBA APRICOT FLAVOR 1.17
CITRIC ACID 9.05
OIL COATED CITRIC ACID 1.27
MAGNESIUM OXIDE 0.18
STEROL ESTER 22
VITAMIN PREMIX, =XR05837000 0.31
NOVOSOY® 40 (Isoftavones) 1.0
SUPRO® (Soy Protein Isolate) 20.0

This mix can be used In the same way as mix I,

Example VI

Caesar Dressing

A dressing according to the following formulation Is prepared.
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Ingredient

DISTILLED WHITE VINEGAR
CANOLA OIL

SUCROSE

GRATED ROMANO CHEESE
SODIUM CHLORIDE GRANULAR
GARLIC POWDER

ANCHOVY PASTE

BLACK PEPPER

XANTHAN GUM

PROPYLENE GLYCOL ALGINATE
BALSAMIC VINEGAR
SOYLIFE®** (soy germ flour)
VITAMIN PREMIX, ROCHE XR05837000
GLUCONAL CALCTUM*

SODIUM BENZOATE GRANULAR
SORBIC ACID

EDTA

PHOSPHORIC ACID, 75% CONC.
POLYSORBATE 60

SUPRO® (Soy protein Isolate)
STEROL ESTERS

CARAMEL POWDER

Water

*Caiclum gluconate 80% / Calclum Lactate 20%
**Partidle size 80% through 60 U.S. sieve size.

37

2.0
15.3
75
25
2.2
3.0
1.5
0.5
0.27
0.10
3.07
1.10
0.033
3.35
0.09
0.12
0.007
1.0
0.10
8.5
6.0
0.04
To 100
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Iallan dressing

An Italian dressing according to the following formulation Is prepared:

e Y=

Ingredient Parts By Welght
HIGH FRUCTQSE CORN SYRUP 13.2
CANOLA OIL 15.3
RED WINE VINEGAR 14
SODIUM CHLORIDE GRANULAR 19
PHOSPHORIC ACID, 75% CONC. 1.0
XANTHAN GUM 0.25
MINCED GARLIC 0.91
BLK PEPPER MED 0.18
RICE WINE VINEGAR, 10% 6.85
SODIUM BENZOATE GRANULAR 0.085
SORBIC ACID 0.061
SoyLife®** (soy germ flour) 1.1
VITAMIN PREMIX ROCHE 0.033
XR05837000

GLUCONAL CAL* 3.35
EDTA 0.0066
HERB DE PROVENCE 0.19
MINCED ONION 0.19
SUGAR 2.25
SUPRO® (Soy protein Isolate) 85
STEROL ESTERS 6.0
ANNATTO COLOR 0.0047
WATER To 100
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*Caldum gluconate 809% / Caldum Lactate 20%

" *"particle size 80% through 60 U.S. sleve sze

" Bample VIl

Four variations of ice cream flavors are prepared first by preparing a white
mix and a chocolate mix as follows:

L White Mix

Ingredient % welght
Milk fat 4.50
Non-fat milk solids 15.25
Liquid sugar 14.00
Liquid corn syrup 3.88
Stabifizer ~ guar/locust bean gum 0.15
Star vitamin A paimitate 0.0034
Roche vitamin mix: 0.015

Alpha-Tocopheryl acetate (vitamin E)

Cyanocobalamin (vitamin Byg)

Pyridoxdine Hydrochloride (vitamin Bg)
NOVOSOY® 40 (Isofiavones) 0.1
STEROL ESTERS 5
SUPRO® (Soy proteln isolate) 9
SoyLife® (soy germ flour) 0.56

Water to 100% 47.55
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IL Chocolate Mix

Ingredient % weight
Milk fat 4,00
Non-fat mitk solids 15.25
Uquid sugar 13.47
Uquid com syrup 7.75
Stabifizer — guar/locust bean gum blend 0.15
Cocoa powder 2.30
SoyLife® (soy germ fiour) 0.505
Liquid sugared egg yolks 2.87
Star vitamin A paimitate 0.0027
Roche vitamin mix: 0.0151
Alpha-Tocopheryl acetate (vitamin E)
Cyanacobalamin (vitamin By3)
NOVOSOY®® 40 (Isoflavones) 0.1
SUPRO (Soy protein isolate) 9.0
STEROL ESTERS 5.0
Pyridoxdne Hydrochloride (vitamin Bs)
Water to 100% 39.6

The Ice Cream Havors then use the white or chocolate mix to prepare different

flavors as follows:

Ingredients % weight

Chocolate mix 92.78

Milk chocolate flakes 7.17

Vanilia flavor 0.05
40



L . White mix 99.60
vt B. Vaniila lce cream

Vaniila flavor 0.40
g White mix 90.74
' C. Vanilia fudge ice cream
Vanilla flavor 0.364
. Fat free liquid fudge variegate 8.90
t. 5. Ca . White mix 82.35
P . Caramel praline lce cream
' n Vanilla flavor 0.40
i 8 Liquid caramel variegate 11.65
: }‘,} Praline nuts & toffee 5.60
E (particulate)
W
B
)1}
:; Example Villa
3
M Spread
‘ Ingredients %
1t Phase 40.00
Canoia Ol 19.08
Bean-Oll 1.77
Partially hydrogenated bean oil, meliting point 42°C 5.70
Lecithin 0.22
Saturated distiled monogtyceride (lodine value <5) 0.22
Flavor Trace

4]
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STEROL ESTER 13.01
Viamin A 0.01
Aqueous phase 60.00
Water 35.13
Satt 1.50
Lactic Add 0.09
Potassium Sorbate 0.11
Caldum disodium EDTA 0.01
Pork Gelatin 2.00
NOVOSOY® 40 0.5
SUPRO® (Soy protein isolate) 15
Beta tricaidum phosphate 1.88
Xanthan gum 0.10
Artifidal color Yellow 5 0.04
Titanlum dioxide 0.28
Vitamin mix B6, B12 & E 0.07
Total 100.00
Example Vliib
Spread--low calcium

Ingredients Parts by

weight

Oll Phase 40.00
Canola Ol 19.08
Bean Oll 1.77
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Partially hydrogenated bean oll, melting point 42°C 5.70
Lecithin 0.22
Saturated distliled monoglyceride (lodine value <5) 0.22
* | Aavor Trace
STEROL ESTER 13.01
Vitamin A 0.01
Aqueous phase 60.00
Water 35.13
Salt 1.50
Lactic Acid 0.09
Potassium Sorbate 0.11
Caiclum disodium EDTA 0.01
Pork Gelatin 2.00
NOVOSOY® 40 0.5
SUPRO® (Soy protein isolate) 15
Xanthan gum 0.10
Artifidal color Yellow 5 0.04
Titanlum dicxdde 0.28
Vitamin mix B6, B12 & E 0.07




The oll phase Is prepared by heating the liquid oll and partally

' .hydrogenated bean oll In & tank to 65°C. The emulsifiers, lecithin and

monoglycerides are mixed and the mixture Is held for 30 minutes to completely

 melt the fat crystals.

Vitamin A, flavor are added to the heated oil phase.

The aqueous phase Is prepared by adding xanthan gum to the water at
40°C In a tank. After hydrating the gum for 15 minutes, tricaldum phosphate Is
dispersed. All the other dry Ingredients are added and mixed with a high shear
mixer to obtain 2 homogeneous aqueous phase, The contents in the tank are

batch pasteurtzed by heating to 80°C and holding for 5 minutes and cooled to
55°C.

The fat and aqueous phases are mixed together at approximately 55°C in
a hested tank in a ratio of approxdmately 40 parts fat phase to 60 parts aqueous
phase. This emulsion is water continuous. The emulsion Is then passed through
a cooled, scraped-surface heat exchanger (A-unit) where the emulsion is cooled
1o a temperature where the fat will begin to aystallize (few degrees C below the
aipha point 4°C) and the aqueous phase will begin to gel, If the aqueous phase
has the gelling agents, and/or there Is Increase in viscosity If only thickening
agents are present In the aqueous phase. The cooled emulsion Is then passed
Into a slowly agitated, variable speed crystalltzer (C*-unit) where the product Is
Inverted from a water-continuous emulsion to a fat-continuous emuision by
quickly increasing the shaft speed. The inversion is akied by Injecting 100% fat
into the systemn. The C* unit Is refesred to as the Inverter unit. The inverter
speed (s 1000 rpm. The shaft speed In the inverter unit depends on its
dimensions but normally varies from 200-2000 rpm. The fat continuous
emuision Is passed Into an additional C tnlt running at shaft speed of 300 rpm to
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provide gentle mbdng while the fat continues to crysialiize from the aipha to beta
prime form.

D T et

Extra cooling capadty can be added to the process by Including additional
A-units. Bxdra residence time can be added to the process by induding

addidonal C-units.
8
; :g As indicated above, a source of Isoftavones Is soy germ flour, SoyLife® as
; o marketed by SoyLife Nederland B.V. and has subsidlaries In the US In
0 Minneapolls, MN, USA.
[
iU
b The compasition of Soylife® Is approximately as follows:
[m
E Ingredient wt %
3
]
= Isofiavones ! 3%
' Saponins 1%
Protein 40%
Fat 11%
Fiber 4%
Ash 5%
Carbohydrates 35%
Cholesterol 0%
Tocopherols 0.05%

a-Tocopherol 0.008%
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1) glucosides

Novosoy® brand soy products may be obtained from Archer Danlels Midland
{ADM) of Decatur Tlinols. Supro® brand proteln isolates may be obtalned from
Protein Technologies Inc. of St. Louls, MO. Methads of making sterol esters are
disclosed In, for e@ample, US Patent Nos. 6,231,915, 6,106,886, 6,231,915,
6,184,397, 6,106,886, 6,031,118, 5,958,913, 5,958,913, or 5,892,068.

The following vitamin mibees are used above:

XR05837000 (ex Roche):
Ingredient wt. %
Vitamin B6 2.9%
Vitamin By 7.8%
Vitamin E 2%
Maltodentrin balance
GLATT PH990097:

Ingredient wt. %
Calddumiaciate 738

Vitamin Bé 0.29%
Vitamin B12 0.78%
Vitamin E 7.2%
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Matltodextrin balance

Unless stated otherwise or required by context, the terms “fat” and “oit”

* are used Interchangeably herein. Where a phase Is sald to constitute essentially

the entire product, it Is meant that such phase constitutes at least 98 wt. %,
espedially more than 99 wt. % of such product. Unless otherwise stated or

required by context, peroantages are by weight.
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What is dalmed Is:

1. A process of lowering blood cholesterol In an animal comprising feeding
the animal a composition comprising an effective amount of at least one
vegetable protein, at least one phytosterol and at least one Isoflavone wherein

the vegetable protein, phytosterol and Isofiavone synergistically lower the blood
cholesterol.

2. An Ingestable composition comprising a cholesterol lowering effective
synergistic amount of vegetable protein, phytosterol and Isofiavone.

3. The process according to clalm 1 wherein sald isoflavone Is selected from
the group consisting of genistein , daidzein and giycitein.

4.  The process according to daim 1 whereln said phytosterol is selected from
the group consisting of Beta shosterol , Beta sitostanol, campesterol and
stigmasterol.

5. The process according to claim 1 wherein said composition Indudes less
than 4 wt. % dietary fiber.

6. The process according to claim 1 whereln sald compositon Indudes less
than 3 wt. % dietary fiber.

7.  The process according © calm 5 whereln sald composition includes no
dietary fiber.

8. The composition according to daim 2 wherein sald composition Includes
less than 4 wt. % dletary fiber.
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9, The composition according to claim 2 wherein sald composition Indudes
less than 3 wt. % dietary fiber.

10. The composition according to daim 2 wherein said composition indudes
no dietary fiber.

11. The process according to dalm 1 wherein said vegetable protein Indudes
soy proteln.

12. The composition according to dalm 2 wherein sald vegetable protein
Indudes soy protein.

13. The process acconding to daim 1 wherein the animal Is a human.

14. The process according to claim 1 wherein the process comprises feeding
the animal more than one serving of one or more foods.

15. The process according to clalm 1 wherein said one or more foods includes
at least one serving of spreads.

16. The process according to claim 1 whereln the composition comprises less
than 0.5 wt. % caidum salt.

17. The process according to clalm 16 whereln the composition comprises less
than 0.1 wt% caldum salt.

18. The process composition according to daim 2 whereln the compasition
comprises less than 0.5 wt. % calcium salt.
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19. The composition according to dalm 18 wherein the composition comprises
less than 0.1 wt.% cailcium salt.

20. The process according to daim 1 wherein the composition comprises less
than 0.5 wt. % calcdum measured as calcdum.

21, The process according to dalm 20 wherein the composition comprises less
than 0.3 wt.% caldlum, measured as caldum.

22. The process composition according to dalm 17 wherein the composttion
comprises less than 0.1 wt. % caklum measured as calcdum.

23, The process according to daim 2 wherein the composition comprises less
than 0.5 wt. % caldum measured as calcium.

24. The process according to daim 23 wherein the composition comprises less
than 0.3 wt.% caldum, measured as calcium.

25. The process composition according to dalm 24 wherein the composition
comprises less than 0.1 wt. % calclum measured as caldum.

26. The compasition according to daim 18 wherein the compasition comprises
less than 0.1 wt.% caldum salt.

27. A process of lowering blood cholesterol In 2n animal comprising feeding
the animal a composition comprising from 1 to 25 g of at least one vegetable
protein, from 0.2 to 3 g of at least one phytosterol and from 5 to 150 mg of at
least one Isoflavone.
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28. An Ingestable composition comprising a cholesterol lowering effective
synergistic amount from 1 to 25 g of at least one vegetable protein, from 0.2 to
3 g of at least one phytosterol and from 5 to 150 mg of at least one Isoflavone.

29. A process of lowering blood cholesterol in an animal comprising feeding

the animal per day from 1 to 25 g of at least one vegetable proteln, from 0.2 to 3
g of at least one phytosterol and from 5 to 150 mg of at least one Isoflavone.
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Abstract of the Disclosure

Ingestable products for lowering blood total cholesterol, including
Isoflavone, vegetable proteln such as soy proteln and phytosterol. The
combination of phytosterol with soy protein (which indudes Isoflavone) Is
superior to the individual components alone in Improving plasma lipid profiles.
Preferably the products are food products. The invention Is also a method for
lowering plasma cholesterol in animals, preferably humans, by feeding
compositions having plasna cholesterol-lowering, synergistically  effective
amaunts of Isofiavone, soy protein and phytosterol.
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Issued for true certified copy as mcant in Article 49, Paragraph 3 of the Civil Law Notaries Act
(Wet op het Notarisambt) by me, Victor Joseph Antonius Johannes Clemens van Heeswijk, civil
law notary in Rotterdam, the Netherlands.

‘The attached document is a copy of a true certified copy certified by M.K. Hawkins officer by
the commissioner of patents and trademarks in the United States of America which document
was shown to mc and returned to the owner by me after making this true certified copy.

Rotterdam, 28 January 2004
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