Margarinerna Becel och Benecol

Becel och Benecol ar tva margariner dar man satt till véaxtsteroler. Saljargumentet ar att
kolesterolhalten i blodet satts ned. Denna tillsats &r diskutabel av flera skél.

Over an efter vatten

Vaxtsteroler tillhor en grupp &mnen som mer eller mindre finns naturligt i vegetabiliska oljor.
Men vid den kemiska behandling, som de flesta industritillverkade matoljor genomgar, tas
dessa véxtsteroler bort. En sadan olja har vanligen behandlats med natronlut, fosforsyra,
blekmedel och deodoriserats (upphettats till ca 230 grader C). Da forsvinner eller reduceras
exempelvis fosfolipider, vaxtsteroler, vitaminer, karotenoider etc.

Nar man nu satter till dessa pa konstlad vég ar detta att ga 6ver an efter vatten. Oljorna
borde redan fran borjan besparats den kemiska behandlingen och da hade vaxtsterolerna
funnits kvar. Raffineringen av matoljor sker framst for att just ta bort de naturliga
egenskaperna (lukt, smak och farg). Sedan kan denna neutrala produkt séljas till
kosmetikaindustrin, margarinindustrin och tillverkare av malarfarg och skarvétskor.

Framstallning

Att framstélla vaxtsteroler fran en ravara och sedan processa fram stanoler som kan l6sas i
margarinet &r mycket dyrt och innefattar enligt uppgift dessutom en rad stétande kemiska
moment, t ex

Extrahering med ldsningsmedlen hexan och propanol.
Destillation, vid ca 200 grader C

Hérdning — gissningsvis med katalytiskt nickel?
Forestring — gissningsvis med natriummetylat?

Ravara ar vanligen soja (varldsproduktion ca 6.000 ton) och tallolja (varldsproduktion ca
1.000 ton). I Finland (foretaget Raisio) hoppas man att tjana stora pengar pa sitt patent nar det
galler att framstalla steroler fran tallolja.

Under varen 2000 framkom att Livsmedelsverket uppmatt forhallandevis hoga halter av
I6sningsmedlet hexan i just Becel/Nytta fran tillverkaren VVan den Bergh Foods AB.
Informationschefen Hampe Mobarg fran foretaget ansag da i ett tv-program att sma
hexanrester i deras produkter maste accepteras.

Remissyttrande fran Sveriges Konsumenter i Samverkan

Det finns manga invandningar mot denna utveckling med "nyttiga” tillsatser i vara livsmedel
och organisationen Sveriges Konsumenter i Samverkan har i ett remissyttrande till
Livsmedelsverket fort fram flera principiellt viktiga invandningar:



Tillsynsavdelningen
Livsmedelsverket
Enheten for allman tillampning/ R Vaz
Box 622
751 26 Uppsala
Yttrande Dnr 879/01

Ansokan om tillstand till utslappande pa marknaden enligt férordning
om nya livsmedel av fytosteroler som ingrediens i bageriprodukter,
snacks och tuggummi

Sveriges Konsumenter i Samverkan har tagit del av 6versént underlag och har féljande att
anfora:

Sveriges Konsumenter i Samverkan anser att tillsats av vaxtsteroler inte skall eller behdver
tillsattas livsmedel pa konstlad vég. Det finns flera skal till detta.

1. Om nu hela tanken att en allman séankning av kolesterolhalten i blodet skulle vara bra for
allas var hélsa - vilket pa senare tid borjat ifragasattas - maste detta gélla en riskgrupp. Da bor
denna riskgrupp fa sarskilda instruktioner nar det géller fodointag eller medicineras i

likhet med andra riskgrupper, t ex diabetiker.

2. Det &r inte rimligt att stora delar av befolkningen skall &ta steroler utan indikation. Detta
blir desto mer angelaget for samhallsekonomin, da tillférda vaxtsteroler &r mycket dyrbara.

3. Det finns oklarheter och misstankar nar det galler véxtsterolernas paverkan pa
hormonsystem, upptag av fettlosliga vitaminer, sarskilt tokoferoler, betakaroten, vitamin D
och K. | detta fall bor forsiktighetsprincipen tillampas.

4. Det &r i sammanhanget inte motiverat att vaxtsteroler skall sattas till livsmedel, da de i
sjalva verket finns i naturliga oljor och fetter fran véaxtriket. Genom olje- och
margarinindustrins kritiserade processer gér man dar allt for att "rena" oljorna fran denna typ
av naturliga och vérdefulla naringsdmnen. Att men sedan i efterhand sétter till dessa steroler -
kemiskt atervunna ur andra oljor medelst dyrbara metoder - i vissa margariner (t ex
"Benecol") dr egentligen att ga dver an efter vatten, mycket betankligt och borde inte fa
forekomma. Icke processad jordndtsolja eller majsolja dr exempelvis rika pa vaxtsteroler,
medan den kemiska utvinningen for tillsatsen vaxtsteroler sker fran tallolja.

Véxtsteroler finns ocksa naturligt i bonor och spannmal.

5. Allman restriktivitet maste till for denna typ av tankande, dar dessutom affarsintressen finns
med. En fullvardig och varierad kost for normalbefolkningen behéver inga tillsatser som
dessa. Var hamnar vi om ocksa andra for olika riskgrupper valgorande substanser far blandas



in i livsmedel for allmanheten, var gar gransen? Losec, psykofarmaka, antibiotika, oralt
intagbart insulin etc?

Om den svenska befolkningen lider brist pa véxtsteroler i sin kost sa bor vara myndigheter i
stéllet verka for att de naturliga vaxtsterolerna i oljor och matfett inte raffineras bort i
fettindustrins kemiska processer. Kostrekommendationer borde i stéllet visa pa var dessa
fytosteroler finns naturligt.

Vi anser alltsa inte att man ska vika sig for industriintressena i detta fall, da det enbart gar ut
pd att kunna ta mer betalt for sina produkter under forespegling att konsumenterna behéver
dessa tillskott.

Konsumenter av snacks, tuggummi och bageriprodukter ar just den kategori som borde lagga
om kosten och medicineras pa annat satt an att luras kopa extra dyra produkter, som &nda inte
har nédvandig effekt om man inte storkonsumerar dessa produkter och da ar ju malet missat.

Med vénlig hélsning

Bengt Ingerstam
ordférande

Halsoeffekter
Nar det galler halsoeffekterna ar laget oklart. I ett dokument fran EU (12/12 00) pkt 52 sags:

”Phytosterols, especially sitosterol, with high doses have, however, been proved to have some
effects on oestrogen. Studies have given some indications of effect on salmon, but none on
rats. In male rats, phytosterols has, instead been proved to lower the concentration of
testosterone in blood serum, to cause 5-alfa-reductase activity in liver and prostate and
aromatase activity in prostate. According to latest research results (scientific literature,
research conducted by the applicant), any differences in the levels of human sex hormones in
blood serum have, however, been detected between test groups and control groups. The
number of persons tested in the applicant’s study was, however, low and the probative value
of this study is, accordingly, low.”



Nagra tankvarda sammanfattningar fran medicinska rapporter:

Nutr Cancer 1999;33(1):20-5

Phytoestrogen intake and prostate cancer: a case-control study using a new
database.

Strom SS, Yamamura Y, Duphorne CM, Spitz MR, Babaian RJ, Pillow PC, Hursting
SD.

Department of Epidemiology, University of Texas M. D. Anderson Cancer Center, Houston
77030, USA.

In the last several years, attention has been focused on comparing the Western diet, which is
rich in fat, protein, and refined carbohydrates, with the Asian diet, which is rich in
phytoestrogens, as a possible explanation for the contrasting rates of clinically relevant
prostate cancer. Phytoestrogens, plant-derived nutrients, include several isoflavones,
flavonoids, lignans, phytosterols, and coumestans, some of which have been postulated as
having anticarcinogenic properties. Using a new database, we examined the role of
phytoestrogen intake and prostate cancer risk in 83 Caucasian cases and 107 controls.
Controls reported consuming higher amounts of foods containing genistein, daidzein, and
coumestrol and lower amounts of foods containing campesterol and stigmasterol. Multivariate
analysis, after adjustment for age, family history of prostate cancer, alcohol consumption, and
total calorie intake, showed an inverse association between coumestrol (p = 0.03) and daidzein
(p = 0.07) and prostate cancer risk. Genistein, the most studied phytoestrogen, showed a slight
protective effect (p = 0.26). However, a positive association was found between campesterol
(p = 0.08) and stigmasterol (p = 0.03) and risk of prostate cancer. These results are suggestive
of a possible relationship between phytoestrogen intake and prostate cancer risk. Larger
comprehensive studies are needed to further refine the role of phytoestrogen intake in prostate
cancer risk.

Regul Toxicol Pharmacol 1999 Apr;29(2 Pt 1):196-204

Two-generation reproductive toxicity study of plant stanol esters in rats.
Whittaker MH, Frankos VH, Wolterbeek AP, Waalkens-Berendsen DH.

ENVIRON Corporation, 4350 North Fairfax Drive, Arlington, Virginia 22203, USA.
Plant stanol esters are intended for use as an ingredient in food to reduce the absorption of

cholesterol from the gastrointestinal tract. Consumption of plant stanol esters has a
demonstrated diet-derived public health benefit, as shown by numerous clinical studies. Plant



stanol esters are ring-saturated analogs of common dietary sterols that are transesterified with
fatty acids from vegetable oils such as canola oil. The reproductive and developmental
toxicity of plant stanol esters was investigated in male and female Wistar rats during FO and
F1 generations using dietary concentrations of 1.75, 4.38, and 8.76% stanol esters (equivalent
to 1, 2.5, and 5% total stanols). No adverse treatment-related effects were noted on
reproductive performance of male or female rats in any dose group.

Increased food consumption was observed in high-dose FO generation males throughout the
entire premating period and in F1 males at specific time periods during the premating period.
This increase in food consumption was also observed in FO generation females (mid- and
high-dose groups) and F1 generation females (low-, mid-, and high-dose groups) at specific
time periods throughout the 10-week premating period. At different intervals throughout the
gestation and lactation periods, increased food consumption was observed in FO generation
females of the mid- and high-dose groups, while increased food consumption was noted in F1
generation females of the mid- and high-dose groups during gestation, but not during
lactation. Such increases in food consumption are expected as a result of the animals' attempt
to compensate for the reduced caloric value of the test diet compared to controls. No adverse
developmental effects were noted in F1 or F2 pups of the low- and mid-dose groups based on
evaluation of the following parameters: litter size, pup mortality, pups weights, and sex ratio.
However, a treatment-related effect on body weight and body weight change was observed in
both F1 and F2 male and female pups of the high-dose group, particularly during the latter
stages of lactation (postnatal days 14 and 21) in F1 pups, and during the majority of the
lactation period (postnatal days 4-21). Lower body weight in the high-dose pups is attributed
to a reduction in the caloric value of the test diet compared to control. The pups, unlike adult
animals, are particularly sensitive to reductions in caloric value of feed since they are in a
rapid growth phase of their development. It is likely that they could not increase their food
consumption enough to adequately meet their caloric and nutritional needs. In conclusion,
dietary concentrations of up to 4.38% plant stanol esters (equivalent to 2.5% total stanols in
the diet) are not associated with adverse effects on reproduction, pup mortality, pup body
weight, or pup body weight change. Copyright 1999 Academic Press.

Eksp Klin Farmakol 1997 May-Jun;60(3):41-4

[The results of experimental study of phytoecdysteroids as erythropoiesis
stimulators in laboratory animals].

[Article in Russian]
Syrov VN, Nasyrova SS, Khushbaktova ZA.

Phytoecdysteroids alpha-ecdysone, 2-desoxyecdysterone, ecdysterone, sileneoside A, and
turkesterone isolated from Rhaponticum carthamoides (Willd.) Iljin, Silene brahuica Boiss
and Ajuga turkestanica (Rgl.) Repeated administration of brig increased the content of
erythrocytes and hemoglobin in the blood of intact rats. The most active of them--ecdysterone,
sileneoside A, and, particularly turkesterone, cause also a marked effect on red blood
regeneration in hemotoxic phenylhydrazine anemia. In its capacity for simulating
erythropoiesis turkesterone resembles the well-known steroidal anabolic drug nerobol.



Toxicol Appl Pharmacol 1996 Feb;136(2):381-8

Wood-derived estrogens: studies in vitro with breast cancer cell lines and in
vivo in trout.

Mellanen P, Petanen T, Lehtimaki J, Makela S, Bylund G, Holmbom B, Mannila E,
Oikari A, Santti R.

Institute of Biomedicine, University of Turku, Finland.

The wood-derived compound, beta-sitosterol (purity > 90%), was shown to be estrogenic in
fish. It induced the expression of the vitellogenin gene in the liver of juvenile and
methyltestosterone-treated rainbow trout. Structural similarities to beta-sitosterol
notwithstanding, cholesterol, citrostadienol, beta-sitostanol, and 5-androstene-3 beta,17 beta-
diol, an estrogenic member of the androstenic steroid group, were inactive. An abietic acid
mixture (37% abietic acid, 6% dehydroabietic acid, and a remainder of unknown compounds)
showed slight hormonal activity in feed, but it was completely inactive when given
intraperitoneally in implants. The estrogenic component of the abietic acid preparation was
not identified. In addition, to beta-sitosterol and abietic acid, several other wood-derived
compounds including betulin, isorhapontigenin, isorhapontin, and pinosylvin were estrogenic
in breast cancer cells (MCF-7 or T-47D). However, betulin and pinosylvin, available in
sufficient amounts for in vivo testing, did not induce the expression of the vitellogenin gene.
Differences in the primary sequences of human and fish estrogen receptors (hormone as well
as DNA-binding regions) or uptake and metabolism of the compounds may explain the
discrepancy between the two estrogen bioassays. Wood-derived compounds such as beta-
sitosterol, present in pulp and paper mill effluents, may account for the weak estrogenicity of
debarking effluent seen at the vitellogenin expression bioassay.

Toxicol Appl Pharmacol 1995 Oct;134(2):305-12

The phytoestrogen beta-sitosterol alters the reproductive endocrine status of
goldfish.

MacLatchy DL, Van Der Kraak GJ.

Department of Zoology, College of Biological Science, University of Guelph, Ontario,
Canada.



There is a growing awareness that chemicals in the environment may function as hormone
mimics and affect endocrine function in wildlife. In this study, the effects of beta-sitosterol, a
phytoestrogen present in high concentration in bleached kraft pulp mill effluent (BKME), on
reproductive fitness of goldfish were investigated. Plasma reproductive hormone levels were
measured in male and female goldfish on Day 4 following two intraperitoneal injections of
beta-sitosterol or an oxidized sitosterol preparation. In some experiments, plasma hormone
levels were also measured after fish were injected with Ovaprim, which contains a superactive
analog of salmon GnRH and the dopamine receptor antagonist domperidone and leads to
increased secretion of gonadotropin (GtH)-II (LH-type GtH). Plasma testosterone (T) and 11-
ketotestosterone levels in males and T and 17 beta-estradiol levels in females were
significantly decreased in beta-sitosterol-treated fish on Day 4 and 24 hr after an injection of
Ovaprim. Plasma GtH-1I levels were elevated in male fish treated with beta-sitosterol on Day
4 and further increased in response to Ovaprim, suggesting that reduced plasma steroid levels
were not due to effects on pituitary function. In other studies, testes pieces from beta-
sitosterol-treated goldfish produced reduced levels of T and pregnenolone in vitro both basally
and in response to the GtH-I1 agonist human chorionic gonadotropin (hCG) when compared to
the testes from control fish. Basal and hCG-stimulated pregnenolone and hCG-stimulated T
were reduced in follicles from beta-sitosterol-treated fish; however, basal T production was
not different from controls. These results suggest that beta-sitosterol reduces the gonadal
steroid biosynthetic capacity through effects on cholesterol availability or the activity of the
side chain cleavage enzyme P450SCC. These findings raise the possibility that beta-sitosterol
could be a contributing factor to the reproductive dysfunction observed in fish exposed to
BKME.

Proc Soc Exp Biol Med 1995 Jan;208(1):72-7

The effect of neonatal exposure to diethylstilbestrol, coumestrol, and beta-
sitosterol on pituitary responsiveness and sexually dimorphic nucleus volume
in the castrated adult rat.

Register B, Bethel MA, Thompson N, Walmer D, Blohm P, Ayyash L, Hughes C Jr.

Department of Obstetrics and Gynecology, Duke University Medical Center, Durham, North
Carolina 27710.

The neonatal hormone environment influences the sexually differentiated patterns of
development. Estrogens, derived from intracerebral aromatization, promote male pattern
development of the central nervous system. The purpose of this study was to determine the
effects of neonatal exposure to environmental estrogens on luteinizing hormone (LH)
secretion and development of the sexually dimorphic nucleus of the medial preoptic area
(SDN-POA) in castrated adult rats. Neonatal rats of both sexes received injections of either
corn oil, 0.1 microgram diethylstilbestrol (DES), 3 micrograms beta-sitosterol (B1), 30
micrograms beta-sitosterol (B2), 0.1 microgram coumestrol (C1), 1 microgram coumestrol
(C2), or 10 micrograms coumestrol (C3) on Day 1-10 of life and were castrated on Day 21.
Right heart catheters were placed on Day 42, and GnRH (50 ng/kg) was administered. Blood
was sampled for LH at 0-, 5-, 10-, 15-, and 30-min intervals. All doses of beta-sitosterol and
coumestrol elicited increased basal levels of LH in females. In males, B1, B2, C2, and C3



increased basal levels of LH. The GnRH-induced LH increase was prevented in females
treated with diethylstilbestrol and 10 micrograms of coumestrol. Males in all treatment groups
exhibited GnRH-induced LH surges. The animals were sacrificed by decapitation on Day 49.
VVolumes of the SDN-POA of the groups were compared. Treatment with the agents did not
result in significantly increased SDN volume in females; nor was there a difference in SDN
size among the male groups. These data show that exposure to environmental estrogens early
in development alters both postpubertal pituitary response to GnRH and basal LH secretion in
females and alters only basal LH secretion in males. No significant enlargement (i.e.,
masculinization) of the SDN-POA was exhibited.

Lipids 1995 Mar;30(3):263-7

Sterol metabolism in the tobacco hornworm, Manduca sexta--a review.
Svoboda JA, Weirich GF.

Insect Neurobiology & Hormone Laboratory, ARS, USDA, Beltsville, Maryland 20705, USA.

A number of intermediates involved in the dealkylation and conversion of the major C28 and
C29 phytosterols to cholesterol in insects were first isolated and identified in studies with the
tobacco hornworm, Manduca sexta, carried out in our laboratory. We also investigated the
effects of a variety of known sterol metabolism inhibitors in Manduca, particularly those
affecting the delta 24-sterol reductase enzyme, and synthesized and tested a number of new
inhibitors as well. In-depth studies of ecdysteroids in Manduca during embryogenesis and
during pupal-adult development provided new information on molting hormone content,
biosynthesis, and metabolism. In addition, this insect has been utilized in the study of three
specific enzyme systems of ecdysteroid metabolism, namely 20-monooxygenase, 3-epimerase,
and phosphotransferase, which are critical to activation and deactivation of molting hormones
in insects.

Biochem Mol Biol Int 1993 Nov;31(4):659-68

Effect of beta-sitosterol on uterine biochemistry: a comparative study with
estradiol and progesterone.

Malini T, Vanithakumari G.

Department of Endocrinology, Dr. ALM Post Graduate Institute of Basic Medical Sciences,
Taramani, Madras, India.

Administration of estradiol/progesterone to ovariectomized animals significantly increased the
uterine weight, RNA, DNA and protein concentrations. Similarly, administration of beta-
sitosterol alone or in combination with estradiol caused a marked increase in the above
parameters and the maximum influence was evident only after median and high dose
treatments. However, administration of median/high dose of beta-sitosterol along with
progesterone accentuated only the RNA and protein concentrations but exerted an inhibitory



effect on sitosterol-induced increment in uterine weight and DNA concentrations.

Regul Toxicol Pharmacol 1999 Apr;29(2 Pt 1):211-5

Short-term tests of estrogenic potential of plant stanols and plant stanol
esters.

Turnbull D, Frankos VH, Leeman WR, Jonker D.
ENVIRON Corporation, 4350 North Fairfax Drive, Arlington, Virginia 22203, USA.

To test for potential estrogenic activity of plant stanols and plant stanol esters, two short-term
tests were performed. These were the E-screen test, which measures a substance's ability to
induce proliferation of estrogen-responsive human breast adenocarcinoma (MCF-7) cells in
culture, and an in vivo test, which measures uterotrophic activity in immature female rats fed
the test substance. Four samples of vegetable oil-derived stanols (containing 88-99% stanols)
were tested in the E-screen test, and one sample of wood-derived and one of vegetable oil-
derived stanol fatty acid esters were tested in the in vivo test. In the E-screen test, the positive
control substance, 17beta-estradiol, at 100 pM, produced a statistically significant, 11.6-fold
increase in cell proliferation, as measured by sulforhodamine B staining. None of the stanol
preparations produced any increase in cell proliferation when tested at 1, 10, and 100 microM.
The highest dose of each stanol sample was associated with microscopic evidence of
cytotoxicity and crystalline precipitation in the culture dishes. In the in vivo test, the positive
control compound, diethylstilbestrol, produced a significant, dose-related increase in absolute
and relative uterus weight in young female rats (17 days old at the start of treatment) fed the
compound at 5, 10, and 20 ppb in the diet for 4 days. Neither of the two stanol ester
preparations caused any significant change in absolute or relative uterus weight when fed at a
concentration of 8.3% in the diet for 4 days. Thus, under the conditions of testing used, neither
the free stanols nor the stanol fatty acid ester preparations showed evidence of estrogenic or
uterotrophic activity. Copyright 1999 Academic Press.

Stora affarsintressen
Tva artiklar i tidningen Land visar hur starkt lanseringen av véxtsteroler ar med
affarsintressen:

Raisios VD avgick i protest
tis 24 apr 2001

Den finlandska kemikoncernen Raisios VD Lasse Kurkilahti avgick igar i protest mot
satsningen pa halsolivsmedel under varumarket Benecol.

Kurkilahti ersattes omedelbart av vice VD Rabbe Klemets, som sedan tva ar tillbaka ar
chef for affarsomradet Benecol. Skalet till Kurkilahtis avhopp ar oenighet med styrelsen
om Benecols stallning inom koncernen, rapporterar Hufvudstadsbladet.

Raisios aktiekurs stortdok efter beskedet till sin lagsta niva pa flera ar. Benecol
forutspaddes att bli en varldssuccé vid lanseringen for fyra ar sedan, men Kurkilahti



ifrdgasatte satsningen redan nar han tilltradde i september i fjol.

Finskt samarbete om kolesterolsankare
ons 17 jan 2001

Det finska foretaget Raisio och mejerikoncernen Valio har tecknat ett samarbetsavtal for
att utveckla och marknadsféra nya kolesterolsankande mejeriprodukter.

Raisio kommer att forse Valio med den Benecol stanolester som foretaget har utvecklat
och patenterat. Valio, som fatt ratten att anvanda varumarkesnamnet Benecol, kommer
att utveckla, producera, marknadsféra och sélja produkterna.

Samarbetets forsta mejeriprodukter, som kommer att vara snéla pa fett och
kolesterolsankande, berdknas komma ut i handeln under varen.

Tra kryddar maten med nyttigheter
tis 16 jan 2001

Vissa sa kallade functional foods tillverkas av amnen som utvinns ur tra, exempelvis
margarinet Benecol. Finska forskare forsoker nu finna fler sddana.

-Det handlar inte nddvandigtvis om att hitta nya, okanda amnen. Vi vill f& en ny, stérre
kalla av ravaror som inte anvants i livsmedel tidigare, sager professor Barne Holmbom
vid Abo Akademi som leder forskningsgruppen, till Abo Underrattelser.

Gruppen samarbetar med bland andra Abo Universitets medicinare och bioféretaget
Hormos Nutraceutical AB.

Granens hadlsosamma amnen ar redan kédnda. Nu undersdker man bland annat tall, bjork
och asp. Dessa traslag har valts med férhoppningen att man via skogsindustrins
produktionsprocesser relativt latt kan ta tillvara de nyttiga amnena.

Cancerhammande

Forskarna utarbetar bland annat en separationsprocess som ska skilja rdvarorna fran den
massa som blir papper. Barne Holmbom séger att det till en bérjan handlar om att
separera HMR-lignan, ett amne som innehaller mycket antioxidanter och som enligt
forskningsresultat visats ha en hammande effekt pa cancer. Man har upptackt en riklig
mangd av amnet i grankvistar vilka ses som ett avfall i pappersproduktionen.

Industrin har visat intresse for de fodoaAmnen man kan fa fram vid papperstillverkningen
eftersom de kan séljas till mycket hdgre pris &n papper. Forskarna vill inte namna nagra
foretagsnamn annu men sager att det finns foretag som ar beredda att satsa stora
pengar pd att borja ta tillvara HMR-lignan.

Hormos kommer i var att inleda humanforsok och toxikologiska tester innan HMR far
gront ljus som funktionellt livsmedel.

-Det dréjer nog minst tva, tre ar innan vi har livsmedel som innehaller amnet, sager
Barne Holmbom.



