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My Background

Director of Product Development for
CherryPharm Inc.

PhD Food Science 2006-Cornell University

* Fruit processing, Nutrition, Horticulture

MS Food Science 2003-Cornell University

* Food processing, Marketing

BS Food Science 2001-University of Kentucky



Whole Foods

Fruits, vegetables and whole grains

Unprocessed or minimally processed, not refined,
have no added sugars/fats/salt

Provide complex, combination of
nutrients, vitamins, minerals and phytonutrients
that work synergistically to = HEALTH

Diets high in fruits/vegetables and low in fat while
balanced in calories = HEALTH

Lui RH Am J Clin Nutr 2003;78(suppl):517S-520S.



Whole Foods

c10% ($900 Dbillion) of
income spent on food

e 40% is food purchased away from home
e 516 billion spent on supplements



Food Dollars

* 70% of marketing dollars spent on
convenience foods

e 2% of marketing dollars spent on
fruits/vegetables

e 20% spent on farm value




Whole Food Extracts

* Compounds that are known to have health benefits may
NOT provide those benefits unless consumed as part of a
well rounded diet

 Overdose possibilities of foods vs supplements

— Vitamin E (nuts, leafy greens, wheat germ) - antioxidant,
prevents cell membrane oxidation

— Extreme dosages of Vitamin E have been associated with
higher risk for lung cancer - pro-oxidant?

— Supplementation of 800 IU Vitamin E daily promoted lipid
oxidation and inflammation during exercise

— Supplemental Vitamin E can displace other antioxidants in
the body, especially antioxidants in LDL, which could lead
to increase risk for heart disease or stroke



Food Processing

 Whole foods processed to increase availability
of nutrients by extending shelf life and
convenience

e Destroys pathogens, spoilage organisms and
oxidation

e Can be done in a way that maximizes nutrient
retention
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Additives

Any substance present in food as a result of any phase of
production, processing, packaging, or storage

Used to make processed food taste the same any time of year

qud keep processed food fresh and stabilized during its shelf
ife

— Potassium benzoate, potassium sorbate, gums, flavors

Used to enhance the nutritional value of foods
— Vitamin fortification, grape seed extract (phenols)

Synthetic or artificial additives are compounds not found in
nature used in preference of natural additives for their lower
cost and neutral physical properties

— FD&C Yellow 6, artificial flavors, aspartame



Harmful Additives

Cyclamate - sweetener used in foods in the

]}97(?5 now known to cause cancer and banned in
00

Potassium bromate - used in bread making,
carcinogen in animals

Nitrates & Nitrites - used in cured meat making,
linked to multiple types of cancer

Stevia - natural compound, associated with

reduced sperm production and lower birth weight
in mice



Processing Aid

 Added to a food during processing

— removed in some manner from the food before it
is packaged in its finished form;

— converted into constituents normally present

— does not significantly increase the amount
naturally found in the food

e Added for technical or functional effect in the
process.



Processing Aid

* Press aids for juice/wine making

— Rice hulls

e Filter aids

— Diatomaceous earth, gelatin

e Other examples
— Water (cookies, bread, crackers)



FDA Regulations

Annual inspections of food processors

— Monitor production, safety and sanitation records of the
facilities

— Food labels monitored to certify guideline adherence to
help inform consumers about the food product

Natural - Minimally processed and free of additives

— synthetic preservatives, artificial sweeteners, colors,
flavors, growth hormones, antibiotics, hydrogenated oils,
stabilizers and emulsifiers

Most foods labeled natural are NOT subject to
government regulations beyond those that apply to all
foods



Phytonutrients

* Non-nutritive compounds found in plants that
play a protective role in plants and humans

 Phenols are secondary plant metabolites that
have an aromatic ring with one or more hydroxy|
groups involved in plant defense mechanisms

* Over 8000 phenolic compounds (half are
flavonoids) identified

* Antioxidants, anti-allergens, anti-inflammatories,
antiviral, antimicrobials, anti-carcinogens and
promote cardiovascular health

* Phenolics works synergistically

ific.org/publications/factsheets/antioxidantfs.cfm#* Accessed 6/4/08


http://upload.wikimedia.org/wikipedia/commons/d/d8/Phenol.svg
http://upload.wikimedia.org/wikipedia/commons/1/15/Cyanidin.png

Phytonutrient Research

e Antioxidant

— Fruits and vegetables are high in antioxidant
capacity and epidemiological studies have shown
diets high in fruits and vegetables lead to lower
risk of chronic disease.

e Anti-inflammatory

— Fruits (cherry, raspberry, strawberry, blackberry,
cranberry) were shown to inhibit COX-1 and COX-2
enzymes.



Phytonutrients Research

* Anti-Cancer

— Anthocyanins extracted from fruit have shown to
inhibit colon, esophagus and prostrate cancer
tumor cells.






Tart Cherry
Polyphenols




CAROTENOIDS

Betacarotene

Carrots, fruits

Neutralizes free radicals which may damage cells; bolster
cellular antioxidant defenses

Lutein, Zeaxanthin

Dark leafy greens, corn, eggs

May contribute to maintenance of healthy vision

Tomatoes

May contribute to maintenance of prostate health

Berries, cherries, red grapes

Bolster cellular antioxidant defenses; may contribute to

maintenance of brain function

Flavanolor Flavan3-ol .

Flavanones

Tea, cocoa, chocolate, apples, grapes

Citrus

May contribute to maintenance of heart health

Neutralize free radicals which may damage cells; bolster

cellular antioxidant defenses

Flavonols .

Onions, apples, tea, broccoli,

Neutralize free radicals which may damage cells; bolster
cellular antioxidant defenses

Proanthocyanidins |

cranberries, cocoa, apples, strawberries, grapes, wine,
peanuts, cinnamon

May contribute to maintenance of urinary tract health and
health

ISOTHIOCYANATES

Sulfopraphane

Cauliflower, broccoli, broccoli sprouts, cabbage, kale,
horseradish

May enhance detoxifications of undesirable compounds a
bolster cellular antioxidant defenses

PHENOLS (PHENOLIC ACIDS)

Caffeicacid,ferulic acid .

Apples, pears, citrus, some vegetables

May bolster cellular antioxidant defenses; may contribute
maintenance of healthy vision and heart health

SULFIDES/THIOLS

Diallyl sulfide,allyl methyltrisulfide

Gatrlic, onions, leeks, scallions

May enhance detoxification of undesirable compounds; m
contribute to maintenance of heart health and healthy im
function

Dithiolthiones

Cruciferous vegetabldsroccoli, cabbage, bok choy, collajdday contribute to maintenance of healthy immune functio

WHOLE GRAINS

Whole grains

Cereal grains

May reduce risk of coronary heart disease and cancer; mg
contribute to reduced risk of diabetes
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* Any food that has benefit beyond its basic
nutrient components

* Food industry developing more fortified foods
and marketing foods naturally high in phenolic
compounds or other beneficial compounds as

functional foods” or
— Challenge: balancing taste profile

— Challenge: stabilizing natural compounds which are
degraded by light, oxygen, heat and time

Lal GG Fd Tech 2007;61(12):25-31.



Functional Foods

* Popular ingredients in functional foods

— vitamins, minerals, tea, soy, calcium, pomegranate
and whey

* Only 15% of antioxidant capacity comes from
vitamin C or E in a fruit or vegetable

e Remaining antioxidant capacity from the
complex array of phytonutrients that work
synergistically

Halvorsen B, Carlsen M, Phillips K, et al. J Clin Nutr
2006;84:95-135.

Lui RH Am J Clin Nutr 2003;78(suppl):517S-520S.



Antioxidants and Supplements

* No “magic bullet”™ of f
supplements that can replace wise food choices

* Supplements and functional foods are merging as
consumers desire “heal

e 30% of Americans take an antioxidant in
supplement form
— Some forms more effective than others



Antioxidant Supplements

e At high doses, antioxidants become pro-
oxidants

— Vitamin C interacts with iron in the body and
becomes a strong pro-oxidant

e Displace naturally occurring antioxidants
leading to reduced efficiency




Dietary Supplement

What is a dietary supplement?
— Vitamin
— Mineral
— Herb or other botanical
— Amino acid
— Concentrate, metabolite, constituent or extract

e Majority are packaged into tablets, gelcaps, or
capsules

e Half of adult population take some sort of
supplement on a regular basis



Dietary Supplement

* No health claims were allowed on foods or
supplements before 1990



B w e

DSHEA Act 1994

Expanded definition of dietary supplement

No need to demonstrate safety of products
Weakened FDA’'s aut hor
Label “statements of

-structure/function claims
Acceptable: Promotes healthy joints
Unauthorized: Reduces pain of arthritis

http://www.cfsan.fda.gov/~dms/supplmnt.html Accessed 6/4/08
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Supplement Sales

e S4 billion to S15 billion 1994-1999 after
DSHEA Act

* Expected $49 billion by 2049

* |ncrease in sales from 18-269% during the late
1990’ s and early 200C

— Conventional food increases 1-2% annually



Dietary Supplement Problems

Efficacy

— No research to back up claims

Ingredient standards and amounts

— Glucosamine vs chondroitin

Misleading research or claims
— Extrapolating clinical trial results, omitting results
— Confused consumers

Deceptive marketing

— False endorsements



Dietary Supplement Problems

* Improper packaging or labeling
 Contamination problems

— natural toxins, bacteria, pesticides, glass, lead, or
other substances

— banned substances
e May interact with prescription and over-the-
counter medicines

— Coumadin (Rx), aspirin (OTC), ginkgo biloba and
vitamin E (supplements) all thin the blood

— Taking any of these products together can increase
the potential for internal bleeding



Supplement Claims

e Vitamin E reduces muscle soreness

— Supplement vs. placebo proved no reduction in
muscle soreness in Vitamin E group

— Vitamin E supplementation increased lipid
peroxidation and inflammation after exercise

* Protein supplements will increase muscle mass
— Average rate of muscle increase 0.6 pounds/week
— Suppliers claim an increase of up to 1.1 pounds/week

Bjelakovic G, Nikolova D, Gluud L, et al. JAMA 2007;297(8):842-847.

Nieman, DC et al. Med Sci Sports Exer 2004; 36(8):1328-1335.



Recent FDA Case Studies

2007 - Red yeast rice sold under multiple brand
names - contained unlabeled lovastatin (a cholesterol
lowering drug)

2007 - Apple cider vinegar tablets sold with
undisclosed active drug compounds

Kava supplements cause liver failure in some
consumers

Triax metabolic accelerator contain unlabeled active
drug compounds

How many others are not caught?



Dietary Supplement Issues
¥
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* To register a complaint

— FDA's MedWatch hotline

— Local FDA office if complaint is not serious

* New FDA rules in effect June 2008 — 2010 for dietary
supplements

— Establish and meet specifications to ensure correct
ingredient, purity, strength, and composition

—GMP ' s
- Stl” maore Ienient than fOOd reWLLQ%EV/~Ird/frO7625a.htmI Accessed 6/4/08



Take Home Message

Phytonutrients work synergistically and are most
effective when consumed in whole foods rather than

supplements

Many additives are approved, but historically,
compounds have been recalled once more research is
published and health concerns are found

FDA regulates food, drug and supplements with more
restrictions on food than supplements

Supplements can put a disclaimer on their label and
then make claims about the effectiveness of their
products which may or may not be accurate
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