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What's Next for Functional Food?
Tocotrienols — An Emerging Natural
Compound Backed by Sound Science
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*CEO, Inventa Technologies (S) Pte Ltd
*CEO, Davos Life Science Pte Ltd

multi-billion functional food market is constantly irintoethe established platform of functional foods?
lookout for new ideas that will sell their product, and de-
liver genuine health bene!ts directly to the consumer. It is clear
that consumers value the convenience and health benel!tslthaias in 1922 when University of California scientists ex-
functional foods can offer, rather than having to changf@ctesirand identi'ed a group of new compounds from green
established dietary habits or take the ofteivexwessribed leafy vegetables that were named Vitamin E two years later.
medications on offer. It was found that some of these compounds could be isolated
in large amounts from palm fruits (Elaeis guineensis) that are
grown and harvested in plantations in tropical regions of the

High cholesterol? Cancer? Familial historgdTéiesk world including Malaysia, Indonesia, Central Africa and South
are all conditions we identify with, but are typically conmgsidc€entral America. The particular group of natural extracts
about, that is, until it affects us, eithgraliiedirectly; maybewere called Tocotrienol and are lesser known compounds from
a relative, a friend, a family member or ourselves. Futhgidfitamin E family. For decades, little was known about how
foods allow consumers through speci!c funotigoralducts Tocotrienol might in"uence treatment of cancer, hypertension,
to reduce their risk of developing a diseasgoeeat a re- hypercholesteremia or other conditions. Onlashféve
occurrence of a condition. While functionalfootiseplace years has its real potential been uncovereduarshtity
pharmaceutical products prescribed by medical profespiesalsts a new opportunity for natural furcsiasaint
they can play a substantial role in terms of ‘prevention lieaitfesupplements.
better than cure’. This ethos also applies wuippidiments.
Why bother taking numerous pills when you the saijog
benelts from enjoyable, tasty food that phevédesd health It was in the south of Florida, USA, that a professional team
benelts and at greater convenience?

The cholesterol lowering approach of BENECOL —
plant sterol - is an excellent example on how the health
of a naturally occurring compound can be tiatsskatedque
marketing concept with scienti!cally proves foecehsum- &
ers. BENECOL's plant sterol esters reduce cholesterojs
through the gastrointestinal system. Its marketing sud
remarkable but should be no surprise given that the i
strategy is underwritten by strong scienti!c evidence,
key to its success, and provides an example of what
achieved in the functional food industry.

While the ongoing success stories of plantysispelse,
CoQ10, luthein and other plant derived materials are
inroads into the functional food market, the question &

The Functional Food Market craves innovation- Wiett's next? What other natural ingredieittearspnake
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ies, he was amazed by the potency
of the natural puriled isomer: delta-
Tocotrienol. Both, apoptosis and
proliferation of human pancreatic
cancer cells were in"uenced in a
clinically positive outcome through
application of the puri'ed form of
natural delta-Tocotrienol. What be-

of medical and life science experts
from the Mofltt Cancer Centre began
working on a common goal - to treat
cancer patients and cancer survivg
This Florida medical facility enjoy
worldwide recognition for the quali
of its research and its cutting-ec
treatments at its state-of-the-art f§

ity. Mof!tt nurtures interdisciplinary X gan on Mofltt’s laboratory benches
work between laboratory scient{Siees AN has grown into a major scienti!c and
and clinicians for the direct benSiis ' ‘ § clinical investigation with substantial
of its cancer patients who are dr3 “""m, s NIH funding and the recent FDA ap-
from across the globe. Under R proval of an IND to perform Phase
leadership of Dr. Mokenge Mal ~ | clinical trials on delta-Tocotrienol

who heads the gastrointestinal gri treatment of pancreatic cancer
at Mof!tt, his team continues to dis- " patients. Davos Life Science is the
cover new insights and understand-. nominated sponsor of the clinical trial
and will supply the puri'ed isomer of
natural delta-Tocotrienol.
What may give hope for cancer
the treatment of deadly cance patients in the treatment of this dev-
but potentially open-up a signi!car astating disease may also provide
sector of the functional food market hope to the few pancreatic cancer
in the prevention of various cancers includingdmeeeatic, survivors that desperately wish to avoid a relapse.
prostrate and colon cancer. His personal conviction is to Ind
a cure for cancer. By lucky coincidence, his efforts might also
lead to preventative use that may save thousands of pe¥féle Davos Life Science is supporting thefelfforts
developing these specilc tumours in the Irst place. ~ Malafa and his team, Davos also pursues itemah int
research programmes on the cholesterol loveetngfeff
Tocotrienol. While plant sterol products, sENERSCR,
Pancreatic Cancer is probably one of the deadliest farttgass the dietary uptake of cholesterol,nbbauftges
cancers. Celebrities like Pavarotti and Sthexdaidfered the potential to address the body’s produdiimiestérol
from the disease. More than 30,000 cases are recordethaugh biosynthesis of the molecule in the liver. It is well docu-
ally in North America alone with over 90% of diagnosetheases that the majority (more than 70%) of cholesterol in the
ultimately being terminal. Patients with the disease are tyiyalygenerated through biosynthesis in the liver. It has been
left with only a few months to live afterahdiagjtiosis. established that Tocotrienol naturally dowesrediGiCoA
Existing therapies to date have shown little success. InBadttctase synthesis, which is a key enzymesgritieskis
devastating and truly frightening disease. Pancreatic cahcbpigsterol in humans. Medical productsstattisathat
not alone. Osterogene receptor negative breapatiamis are prescribed are highly effective in reducing cholesterol by
also respond poorly to current cancer therapigsilandinhibiting this enzyme. However, it also bésdksctlemical
benel!t from an alternative effective treatment. pathways leading to unpleasant side effectstbmdeigbtion
The tireless efforts lead by Dr. Malafa and his teamfHagenzyme Q10, a substance relevant in the cellular energy
uncovered a potentially successful treatmdnstisteagatic conversion. Unlike statin, there are currently no known side ef-
exploration of natural active compounds. Wiidaaléy o fects of Tocotrienol and it does not inhibifrtiditsynthesis
studied Tocotrienol mixtures from natural extracts, he WS&310. It is recognized that Tocotriendkgirska right
tonished by the in-vitro data generated when applyingferputation, can reduce Cholesterol synthésésliverand
form of the delta-Tocotrienol isomer produced by Sinddyesedtge contribute to maintaining a healthyasentir
Davos Life Science Pte Ltd. While he saw positive effysteiof. Davos Life Science continues its development efforts
natural Tocotrienol rich fractions in the in-vitro and in-vit@rs@lise Tocotrienol’s potential througisuliti@mentation

might not only provide a naturg
derived pharmaceutical solutio
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that will allow personal cholesterol managemeitgworthy
that Hypercholesteremia and atherosclerosight@iiatigim-
mation of arteries remain major killers in society today.

Pioneers such as Swiss Bake, an established high-end bak-
ery in Singapore, are in discussion with Davos Life Science in a
bid to develop unique and healthy product lines for the growing
functional food sector. This includes research and development
on incorporating natural palm oil extract-emal ighads as a
functional food. This is a bold move in thevengrfgnctional
bread industry that currently exceeds oveiob003rdlbllars
annually. While the formulation know-how is well developed to
provide a healthy solution to consumers, regulatory challenges
remain that act as a barrier to the approval of this fully natural
solution in promoting a healthy life style, although efforts are
underway to obtain regulatory acceptance.

Davos Life Science operates its R&D centreliat Biopo
Singapore’s life science hub. The state-of-the-art development
facility is dedicated to deliver
innovative solutions for naturally
extracted and puri'ed Tocotrienol
for application in the functional
food, health supplement and
pharmaceutical industries. Given
the exciting results being gener-
ated from the top scientilc teams
and institutes, such as the Mof!tt
Cancer Centre, it is clear that
Tocotrienol is well positioned
as one of the emerging new
natural ingredients that will make
inroads into the functional food
market on the foundation of
sound scienti!c evidendeBA

Common Terms

Acetyl CoA - the acetylated form of coenzyme A that is formed as an intermediate in the oxidation of carbohydrates, fats, and protein in animal metabolism

CoQ10 - Coenzyme Q10 is produced by the human body and is necessary for the basic functioning of cells.

Cholesterol - a sterol that naturally occurs in all animal tissues functioning chie"y as a protective agent in the skin and myelin sheaths of nerve cells and as a precursor of
steroids. Deposit of cholesterol form atherosclerotic plaques that can result in heart disease

Enantiomer - molecules or compounds that are mirror images of each other but are not identical. Also called optical isomer

Functional Foods - fresh or processed food claimed to have a health-promoting and/or disease-preventing property beyond the basic nutritional function of supplying nutri
Health supplements - a preparation intended to supply nutrients, such as vitamins, minerals, fatty acids or amino acids, that are missing or are not consumed in suflcien
person's diet

HMG CoA Reductase - an enzyme of the metabolic pathway involved in the production of cholesterol

Isomer - two or more substances that are composed of the same elements in the same proportions but differ in properties because of differences in the arrangement of at
Natural - existing in or formed by nature

Statin - a class of lipid-lowering drugs that reduce serum cholesterol levels by inhibiting HMG CoA Reductase involved in the biosynthesis of cholesterol

Synthetic - compounds formed through a chemical process by human agency as opposed to those of natural origin

Tocopherol - one of several alcohols that constitute the dietary factor known as vitamin E

Tocotrienol - one of several alcohols that constitute the dietary factor known as vitamin E with the major structural difference from tocopherol through an unsaturated side
has three double bonds

Vitamin E - a pale-yellow viscous "uid, abundant in vegetable oils, whole-grain cereals, butter, and eggs, and important as an antioxidant in the deactivation of free radical
maintenance of the body's cell membranes
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