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Objectives l 3

n

= Production of chocolate

= Types of chocolate

= Chemicals in chocolate

= Health benefits of chocolate

= How chocolate can fit into a healthy
diet.

History

= Chocolate played an important role
in their social and religious life

= Used for medicinal purposes
s Favored drink of the wealthy

(royalty, priests, etc.)
= Cocoa beans were also used a
money and trading

“Life is like a box of chocolates.
You never know what you’re going to
get.” (Forrest Gump)

History

= The Maya of Central
America in the rainforests
(250-900 A.D.) collected
the cacao beans from
cacao trees

= They ground the beans
into a paste and made a
frothy, bitter chocolate
drink called “xocoatl”
(“bitter water”)

Ancient Medicinal Uses of Cocoa

[ Consumed to increase longevity |

+ >150 medicinal uses: « CVD-Related Uses:
— Stomach Disorders — *faint of heart”
= Stimulant/ - i
Reduce Fatigue o ,;;gg;a recese)
= Weight Gain (generates/produces)
— Anfiseptic ~ Heart palpitations
— Emollient (relieves)
— Laxative — Heart (strengthens)

Dillinger ot al. | Metr 2000,130{Suppl §):20575-20725




The Aztecs conquered the Maya
(1400-1521)

= Conquered the Maya and were then
introduced to chocolate

= Only rulers, wealthy merchants and
priests could enjoy the drink

Spanish explorer, Cortez, brings the
cacao bean to the Spanish court
(1528)

= Europeans did not like the bitter
taste, so they added spices and
sugar to the mix. They also heated

the drink.

Chocolate in Europe - Some Dates

1674: The first solid chocolate in a stick form had
been sold

End of 17th century: chocolate came to Germany
- first pralines were made by a German cook
1792: A chocolate factory was opened in Berlin

Spanish explorer, Cortez, brings
the cacao bean to the Spanish
court (1528)

= The Aztec emperor ;
Montezuma offered the ¥ ¥
cacao drink to
Hernando Cortez who
then brought it

Chocolate in Europe - Some Dates

1528: Hernan Cortéz returned to Spain with
cocoa beans and the formula for the
chocolate drink

1615: The Spanish princess Anne of Austria
married Luis XIII of France, so chocolate
came to France

1657: A Frenchman opened the first
“Chocolate House” in London

- became as popular as Coffee Houses

Mid-1700s-Chocolate became
more affordable and more than
just the wealthy were able to
enjoy it.




1875: The first milk chocolate was put on
the market

1893- Milton S. Hershey built a chocolate
factory in Southern Pennsylvania

JHERSHEY'S!

MILK CHOCOLATE

= Chocolate production video

Theobroma cacao plant used to make
chocolate, .

Theobroma cacao, which translates to “cacao, food of the gods.”

By Charles Schuyler Castner

Objectives
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= Origins and history of chocolate

| |
= Types of chocolate
= Chemicals in chocolate

= Health benefits of chocolate
= How chocolate can fit into a healthy

diet.

Where Does Chocolate Come

4. Inside the fruit are the
ny cocoa beans

Cacao Tree with
ripe fruit

L

- . Cocoa liquor
»

4444
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besbarram i
Dried cocoa beans

Cocoa powder
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Flow Diagram of

The process Chocolate Production

= After harvesting the beans are
sorted, fermented then dried (in the
sun) for several days and then
roasted.

= Next they are opened, the shells are
discarded and the nibs are ground
and separated into cocoa butter and
cocoa powder.

Step 1: cocoa beans

Flow Diagram of
Chocolate Production

Nibs, Shell and Liquor

Step 1: cocoa beans

Step 2: shell and nibs

Flow Diagram of

Chocolate Production Cocoa Powder

Step 1: cocoa beans

Step 2: shell and nibs

Step 3: cocoa powder




Flow Diagram of

Chocolate Production

= Chocolate production video

imlni"l
Rostior Step 1: cocon beans

Step 2: shell and nibs

Step 2: cocoa powder

Step 4: plain chocolate

a g | Dark Chocolate vs. Milk Chocolate

Objectives What's the Difference?

= Origins and history of chocolate :
= Production of chocolate = Dark Chocolate—tastes

semisweet
= Cocoa liqueur, cocoa butter, sugar,

. sometimes vanilla, no milk
= Health benefits of chocolate

= How chocolate can fit into a healthy ° M'”_( Chocolate—taste_s sweet
diet. = Milk, sugar, less cocoa liqueur,

cocoa butter, vanilla

= Chemicals in chocolate

What About Other Types of
Chocolate?

* White Chocolate- made from some of
the same ingredients ot %

= Sugar, cocoa butter, milk, sometimes EXCELLENCE
lecithin, sometimes vanilla, no chocolate 70%
liquor or cocoa powder COCOA

= With no cocoa liquor is it not technically
considered chocolate
= For Cooking
= Semisweet Chocolate

Be=
SWISS THINS
= Bittersweet Chocolate T

cheap mass-produced chocolate plain, dark chocolate




Objectives

= Origins and history of chocolate
= Production of chocolate

= Types of chocolate

u

= Health benefits of chocolate

= How chocolate can fit into a healthy
diet.

Isn’t Chocolate High in Fat?

= 1/3 of the fat is oleic acid, same
monounsaturated fat found in olive oil

1/3 of the fat is stearic acid, it is a
saturated fat, but does not raise
cholesterol levels, the body can
metabolize it into oleic acid.

1/3 of the fat is in the form of palmitic
acid, another saturated fat, however
careful studies found that eating chocolate
does not increase cholesterol levels.

Bioactive Compounds in Cocoa

= Methylxanthine
= Theobromine
= Caffeine

= Tryptophan, Arginine
= Phenylethylamine
= Anandamide

’,‘.

Nutrient Profile of the Cocoa Bean

54% Fat (Comng — ———
Butter; 58% SFA, of
wihich stearate is >

than half)
31% Carbohydrates  — ~1% Sugar, 16% Fiber
(Mostly fiber)

11% Protein e AArgining, Glutamine, Leucine
3% Polyphenals e . Flavanols, Proanthocyanins
< 1% Minerals — Fe, Mg, P, K, Cu

Stearic Acid’ has a NEUTRAL effect on
serum cholesterol

- Unlike the other long-chain SFA, stearic acid had no effect on
total cholesterol and LDL cholesterol in men and women.

Yuet ul, AmJ Clin Nutr, 1995:61:1129-1139,
- Stearic acid is a unique SFA in that it elicits neutral
cholesterolemic effects.

Kris-Erhenton and Yo, Am 1 Clin Nutr, 1997655 Suppl): [6285. 16445,

-Stearic acid lowers total and LDL cholesterol somewhat when it
replaces dietary carbohydrate.

Menink and Katan, Am J Clin Nutr, 2003:77: 1 14611535,

Stcaric acid is the peedominant SFA in chocolate.

Bioactive Compounds in Cocoa

» Polyphenols

= Tryptophan, Arginine
= Phenylethylamine
= Anandamide




Methylxanthine

= Diuretic agent
= CNS stimulant
= Clinically, used as a bronchodilator.

= Chocolate contains two members of
this class of chemicals:

« Theobromine
= Caffeine

Caffeine Content

Double espresso (20z) 45-100 mg
Brewed coffee (8 0z) 60-120 mg
Instant coffee (8 0z) 70 mg
Decaf coffee (8 0z) 1-5 mg
Tea - black (8 0z) 45 mg

Tea - green (8 0z) 20 mg

Tea - white (8 0z) 15 mg
Coca Cola (12 oz can) 34 mg
Pepsi (12 oz can) 38 mg
7-up (12 oz) 0 mg
Chocolate milk (8 o0z) 4 mg

Dark chocolate (1 oz) 20 mg
Milk chocolate (1 0z) 6 mg

Tryptophan

= Tryptophan is an essential amino acid. It
is the precursor for the mood-modulating
neurotransmitter serotonin.

= Enhanced serotonin function typically
diminishes anxiety.

Theobromine

= Theobromine is the predominant
methylxanthine found in cocoa beans.

Theophylline is the predominant
methylxanthine in tea.

Caffeine is the predominant
methylxanthine in coffee.

Theobromine has a mild diuretic action
(increases urine production) similar to
caffeine, but does not stimulate the
central nervous system like caffeine

Bioactive Compounds in Cocoa

» Polyphenols

s Methylxanthine
* Theobromine
= Caffeine

. Arginine
= Phenylethylamine
= Anandamide

Bioactive Compounds in Cocoa

» Polyphenols
= Methylxanthine
* Theobromine
= Caffeine
= Tryptophan, Arginine
|

s Anandamide




Phenylethylamine (PEA)

= This compound may be responsible for
some of the pleasurable feelings you get
after eating chocolate because it releases
natural feel-good chemicals called
endorphins in your brain.

This effect led to labeling cocoa as an
aphrodisiac.

PEA is released by the brain when people
are falling in love. Perhaps this explains
why chocolate and Valentine’s Day are so
closely linked.

Bioactive Compounds in Cocoa

= Polyphenols

= Methylxanthine
* Theobromine
« Caffeine

= Tryptophan, Arginine
= Phenylethylamine

Chocolate Pot?

= Anandamide is a neurotransmitter that
targets the same brain structures as THC,
(Tetrahydrocannabinol) the active
ingredient in cannabis.

But to make a substantial impact on the
brain's own natural anandamide levels,
Scientists doubt if anandamide and other
chemicals in chocolate have much effect
because they are present only in small
amounts.

Love Drug?

s Chemicals like tryptophan and
phenylethylamine, which are also
found in many other foodstuffs, are
present in chocolate only in very
small quantities.

Chocolate Pot?

= The same is true of anandamide, the
current favorite candidate for a
psychoactive chocolate ingredient.

Chocolate Pot?

= It is estimated that a 130-pound person
would have to eat 25 pounds of chocolate
at one time to get any marijuana-like
effect.

As well as anandamide itself, chocolate
contains two chemicals known to slow the
breakdown of anandamide.

Chocolate might therefore work by
prolonging the action of this natural
stimulant in the brain.




Objectives '

= Origins and history of chocolate
= Production of chocolate

= Types of chocolate

= Chemicals in chocolate

= How chocolate can fit into a healthy
diet.

Polyphenols

= The largest and best studied polyphenols are
the flavonoids, which include several thousand
compounds, among them the flavonols,
flavones, catechins, flavanones, anthocyanidins,
and isoflavonoids.

Important dietary sources of polyphenols in
Western societies are onions (flavonols); cocoa,
tea, apples, and red wine (flavonols and
catechins); citrus fruit (flavanones); berries and
cherries (anthocyanidins); and soy (isoflavones).

P o i, . 17

Cocoa Has. Mory Phenoic Phytachemicals snd o bigher
Artiouidant Capciy thas Taas. wnd Red Wien

Results demonstrate that cocoa has a high
flavonoid content and substantial antioxidant
capacity:

4-5 X stronger than black tea;
2-3X stronger than green tea;
Almost 2X stronger than red wine.

AGRICULTURAL 4
FOOD CHEM!

Polyphenols

= A large family of natural compounds
widely distributed in plant foods.

= Polyphenols have specific health-
promoting actions, and it is generally
recognized that they can reduce the risk
factors for many types of chronic diseases.

What Are Flavonoids and
Flavonols?

= Flavonoids are a type of polyphenols

= More than 4,000 different flavonoids
exist

= Naturally found in many different
plant foods

= They provide certain health benefits-
many act as antioxidants

= Flavonols are one type of flavonoid.

HERSH

{.Umpam and previous r*'ila from
one of the most con ntratsd sources of flavanol antio
Thr, antioxidant cap:

{37g )is equal to 3 ¢
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AN{:IOX[DANT

Raising_ 1.
Blweberries 2,
Blackberries 3,
Kale 1.
Strawberries 1,54
Spinach 1.
Raspberries 1,120

Brussels sprouts 980
Flums 349

Allalfa sprauts %30
Broceeli forets 890

Oranges 750

Grapes, red 119
Red bell pepper  TI0
Cherries 670

Onion 450

Corn 400

Eggplamt 390

Dtpirtment o Aot
oy S

Chocolate Polyphenols reduces
CVD risk factors

| LDL oxidation
(Antioxidant)

1 HDL Cholesterol

| blood platelet
aggregation

Improve endothelial
function 1 flexibility of
blood vessels and 1 blood
flow (1 production of
nitric oxide).

| CRP levels

| moderately high blood
pressure

Chocolate: Food as MedivineMedicine ws Food

Chocolate Polyphenols

Dt}w: ;,..-_,;

DOVE iy

Cocoa is rich in antioxidant flavonoids called
flavanols, which include procyanidins,
epicatechins, and catechins.

Other benefits

= Improvement in insulin
sensitivity

= | cognitive decline in
aging

= Protects damage to skin
from UV radiation

m | stress hormones in
people who had high
anxiety levels

=
3

al of Mutrition

“It has been over 10 years since the f|rst
mention in a medical journal about cocoa and
chocolate as potential sources of antioxidants
for health. During this time, cocoa has been
found to improve antioxidant status, reduce
inflammation and correlate with reduced heart

disease risk.”
British Journal of Nutrition, 2008
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Cocoa Decreases LDL Oxidation

Rokerence | Subjects | Durasion |

Rosuls
Wan ol al, EAmales | 4 weehs « Significant increase in LDL-
AJCN, 2001 | and

axkdation g time (6%); (Increased
serum antioxidant level correlated
with lag time) on CP-DC diet

demukes

TZmaks | 240

« Cocoa inhibited LDL oxidation at
Lancet, 1996 2 hours
Csakabs st | Smales | Zweeks

+ Lag time was significantly
al, Free Rad

prolenged after the cocoa
Pw, 2004 treatment
Osaksbe ot | Bmales | 2weeks | TEST: 18g. Lag tima of - 24, 369 doses resulted in
al.J Health 4g. 3g conjugated significant difforonces in lag time
Sicl, 2004 cocon dierm farmation

prolongation

Cocoa Increases HDL Cholesterol

Roference | Subjeets | Duration | Dosa | Mensures | Resubs

wial, | 2Smales | 12wesks | TEST: Cocca | Plasmalipds | » Significant increase in HDL-C
AJCN, 2007 drink (205 | (240
v wtal, Slgnificant increases in HOL-C
Frow Radc | (1% and 14%] for dark chocolate
%W- | & enriched dark chocolase
Wan etal, | » Significant increase in HOL-C
AJCN, 2001 | and Powder & Dark

fomalas Chealats in
the diat

Cocoa Decreases Platelet Aggregation

Relerence | Sublects | Time Dose | Measures Results

Rein,atal, | 30 males and | 2-6h Treatments: Platelet
AJCN 2000 | females i

Cocea reduced:
{3 bovorages) | antigens and | . Exprassion of platelet markers

= Cocon rCropartCle
-+ Catls foqston: after 2 & 6h
« Waer FFA
Rain, st al, J | 40 males and | 2-5h Treatments: | Plabelet Cocoa reduced:
Nur 2000 | females {4 baverages) | antigens and | . Plajelet activity for 6h
+Gocon micropartichs
+Wine virom | fomation
« Water
Pearsan el | 16 males and | 2.6h Treatments: | Platelot Flavanok-rich cocoa inhibited
:;‘T;;:;m Tomales »Bimg arligeris Hf epinephring-stimulated platelet
anpirin et oAt i 3 i
~ 300 ml foimation activation and functien.
cocoa PFA
+ Combination
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Effects of cocoa powder and dark chocolate on LOL oxidative sus-
ceptibility and prostaglandin concentrations in humans'2

“Cocoa powder and dark chocolate may favorably
affect cardiovascular disease risk status by
modestly reducing LDL oxidation susceptibility,
increasing serum total antioxidant capacity and
increasing HDL-cholesterol concentrations.

Am J Clin Nutr 2001 Nov;74(5):596-602

= A recent clinical study simultaneously compared
low-dose aspirin and a flavanol-rich cocoa
beverage, and found reductions in platelet
"stickiness," which may improve blood flow, with

both.

Digtary flavanols and procyanidin oligomers from cocoa
(Theobroma cacao) inhibit platelel function™?

“Researchers found that cocoa flavanol and
procyanidin supplementation for 28 d significantly
increased plasma epicatechin and catechin
concentrations and significantly decreased
platelet function. These data support the results
of studies that used higher doses of cocoa
flavanols and procyanidins.” Am J Clin Nutr. 2003
.]ur];77(6):1466-73

Cocoa Versus Aspirin — Platelet Effects

ONTRYENG | e | - P
Aspirin | Cocoa | Aspirin
» Population: 5 ® v
— 16 healthy men & women g . Cocoa
« Treatments: = “
~ 81 mg aspirin 2
— 300 ml cocoa = *
= Agpirin + Cocoa E w* *
+ Results: F x
- Cocoa inhibits platelet 3 i
activation al 2-hr L3
- Effect is similar to that of aspirin  ~ L
o - o 1 & e T &
Tig, 2. Bpmpirios-indoned GFITWMisoc snprrnson o 8 (msehies. sl
emrmann of i GRS et PR oo homten e
g commgeien of (A} ABA. (1) ot s ) A3 + cowmn. s Tubey
ba phe by o THE i, v S s b Yy

Poarson ol al. Thromb Res, 2002;106:191-197.

Cocoa Improves Endothelial Function
Reforonce | Subjects | Duration Dose Woasuros Resulls
[ Engersal | damawsand | aweshs | TEST agDak | FUD
J Am Coll Ny, teimakes hextlale
004
[ Memtoial. | shwieneCVD | 2das | TEST: 100m FUID, ARG
2000 | ik tcncn i
e [T pr— oog Das. | FMO = provemieis i FND
Hypertansion. formakes with he
00 wrens
—
B> 1400904 160 |
ot |
Viachopoulos AT hoakiy males | 1 day TEST: 0oy Dank Conwucus.
wal AmJ and lemales. Poalate FuD
Ppstansin
2005

Flow-mediated vasodilation (FMD)

Healthy endatheium mediated vasodiation

Increased flow conditions

Impaired endothelium mediated vasodilation

Kormal flow conditions

Normal flow conditioes Increased flow condtions

endathelium
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JOURNAL of the AMERICAN COLLEGE of CARDIOLOGY

Highlights of the Year in JACC 2005
DeMaria et al., J Am. Coll. Cardfol. 2006:47;184-202;
Chaocolate, flavonoids, and endothelial dysfunction.

Some studies have sugpesied that diets rich in flavonod might increase bioactive
MO in plasmea, Holss ot al. studied the oftects of a flavencl-ich eoccoa proparation
on the ci plasma NO and fk ciated dilation in smokers and showed
a dose response between flavonol content and acute increase in circulating NO
and flowmediated diation after oral ingestion of the cocoa drink. Thus, there
may be some health banefits of flavonol-rich foeds such as cocoa,

Hains €. Dujam & o1 . Acuss

warwrkers. J Am Coll Canbol 2005:0611 74-43,

Dark chocolate improves endothelial and platelet function
1 Hormarun, LE Spien. F Bunchitk, | Smbave, M Harmarn, € Binggel, T F Linchar, W Mvan.
G ek § Com

T

Dark chocolate exerts favorable effects on
endothelial function and platelet aggregation.
These findings are most likely mediated by the

antioxidant effect of dark chocolate.
Heart, 2006: 92, 119-120.

Eating dark chocolate reduces
CRP

The 17% average reduction observed may appear
small, but it is enough to decrease the risk of
cardiovascular disease for one-third in women and
one-fourth in men

The lowering of CRP corresponds to a shift from

medium risk of cardiovascular disease to low risk.

If you increase the consumption, the protection is
lost, similar to the effects of wine.

Di Giuseppe R, di Castelnuovo A, Centritto F, et al. Regular
consumption of dark chocolate is associated with low serum
concentrations of C-reactive protein in a healthy Italian population.
J Nutr 2008; 138: 1939-1945

Dark chocolate improves
endothelial and platelet function

= Cigarette smokers exhibit increased
atherogenic potential, as they consistently
have endothelial and platelet dysfunction,
which are associated with an increased
cardiovascular risk.
Dark but not white chocolate induced a
rapid and significant improvement of
endothelial and platelet function in healthy
smokers

(40 g of dark chocolate or 40 g of white chocolate
(4% cocoa, Nestle” Galak)

Eating dark chocolate reduces
CRP

Researchers studied 1317 people who did not eat
any chocolate and 824 people who ate dark
chocolate regularly. They looked at the levels of
CRP in their blood to their usual chocolate intake.
Consuming moderate amounts of dark chocolate
can significantly reduce levels of C-reactive
protein (CRP)

Those who ate up to 1 serving (20 g) every 3
days had CRP concentrations significantly lower
than those who ate none or those who ate larger
amounts.

A Primary Mechanism by which Cocoa &
Chocolate affect Cardiovascular Health

Vasodilation

Anti-
—+ Inflammatory

Platelet
Inhibition *

* Inhibit SMC

Anglagenesis Proliferation

Arginine is a precursor of NO

13



Blood Pressure Benefits of Cocoa: Population Evidence
Hedlenberg et al. J Food Comp Anal, 2001,

+ KUNA Amerinds:

— Indigenous population off the
coast of Panama

— Traditional high salt diet

~ Showed no rise in blood
pressure with age

— Immigrants did develop
hypertension

Island dwelling Kuna's
consume an average of 5 cups
of cocoa per day

Slide: Courtesy of Dr, Amy Griel

Effects of Low Habitual Cocoa Intake on
Blood Pressure and Bioactive Nitric Oxide

A Randomized Controlled Trial

“The inclusion of small amounts of
polyphenol-rich dark chocolate as part of a
usual diet efficiently reduced BP and
improved formation of vasodilative nitric
oxide.”

S O ——

Effects on Blood Pressure

44 Adults (56-73 yo); Stage | Hypertension; 30 mg Polyphenols

Systolic blood pressure Diastolic blood pressure

ed
£ . |
g L]
5 -2
] .
= -3 . L] 1]
& .
- 12 a ! ; 1
Wik Week
F | 1 Wt 001 i ik}

| 6.3 g/day Dark Chocolate = 30 calories I

Taubert D et al. JAMA. 2007:298:49-560.

Cocon Intake, Bload Pressure,
riality

(== E
“This study suggests that higher cocoa intake
is associated with reduced blood pressure
and reduced risk of cardiovascular and all-
cause mortality in elderly men~

o
Recent News ‘
= New study found only 6 grams
dark chocolate necessary to show
positive results

= About 1 and %2 Hershey’s Special
Dark Chocolate Kisses (30 calories, 2
grams of fat, 4 grams of sugar)
decreased blood pressure in middle-
aged men and women with slightly
high blood pressure

Short-term administration of dark chocolate is followed by a
significant increase in insulin sensitivity and o decrense in biood
pressure in healthy persons’

“ These findings suggest flavanol-rich,
low-energy cocoa food products may
have a positive impact on CVD risk
factors.”

14



Cholesterol and blood pressure values at
baseline and after 15 days of 100g dark-
chocolate and white-chocolate consumption

Characteristic Dark Dark White White
chocolate chocolate chocolate chocolate
before after before after
(n=10) (n=10) (n=10) (n=10)

Total cholesterol 209 193* 209 209
(mg/dL)

LDL cholesterol 116.07
(mmol/L)

24-hour systolic blood 123.6%
pressure (ambulatory

blood pressure

monitoring) (mm Hg)

24-hour diastolic
blood-pressure
(ambulatory blood-

chocolate values
colate values
chocolate value

Grassi D et al. Hypertension 2005; available
at http://hyper.ahajournals.org

Cocoaincreases blood flow to brain

Cocoa flavonols have been directly linked with
improved cerebral blood flow.

Thirteen men and women (avg age 72) consumed
flavonol-rich cocoa and a 21 participants consumed
a flavonoid-poor cocoa product.

Ultrasound methods were used to analyze blood
flow to the brain.

The 13 participants who consumed flavonol-rich
cocoa for 2 weeks (900 mg flavanols daily) achieved
a 10% increase in cerebral blood flow.

Sorond FA, Lipsitz LA, Hollenberg NK, Fisher NDL.
Cerebral blood flow response to flavanol-rich cocoa in
healthy elderly humans. Neuropsychiatric Disease and
Treatment. 2008;4:433-440.

Cerebral blood flow response to flavanol-rich
cocoa in healthy elderly humans

The researchers tested the effects of beverage
containing high amounts of cocoa flavanols on
participants between the ages of 59 and 83. The
investigators found an 8 percent increase in the
participants' brain blood flow following one week of
consuming the beverage, and a 10% increase after 2
weeks.

Neuropsychiatric Disease and Treatment, 2008: 4(2), 433-330.

Effects of dark chocolate on plasma glucose
(during OGTT) in healthy subjects

15d of Dark Chocolate 100 g; 500 mg Polyphenols

—— White chocolate
— Baseline
— Dark chocolate

# = p<0.05 vs baseline

Plasma glucose (mmol - 1)
L

* = p<0.05 vs white

120 180

" Time (minutes)
60 El

Grassi el al. AJCN, 2005/81:611-614

Cocoaincreases blood flow to brain

Harvard researchers report that cocoa flavanols
improve brain flow in older adults. It has been
speculated that increasing blood flow to the brain
could help reduce cognitive decline in aging
individuals. The current finding could be helpful in
improving cognitive function among individuals
suffering from conditions in which brain flow is
impaired, such as stroke and dementia.

Sorond FA, Lipsitz LA, Hollenberg NK, Fisher NDL. Cerebral
blood flow response to flavanol-rich cocoa in healthy elderly
humans. Neuropsychiatric Disease and Treatment.
2008;4:433-440.

Cocoaincreases blood flow to

Table 2 Mutritional content of the study baverages

Mavancl-rich MNavanckpoor
cozoa (FRC) cocca (FRC)

Coma flivanols, mg 4511 82
Calories 1181 172
Total fat g 14 =
Chubestzrol g 44 4.9
Tatal rarhohydrame, g 171 A5
Dietary fiber.g 10 18
Sugars.g 94 92
Froten, § 9.4 7.4
Caffzine mg. (LE] M3
Thaobromine, mg 3365 174
Sodum, mg 105.1 550
Potssium. mz 530.1 440
Calcium,mg 2417 1412
Iron.mg 19 19
Phosphorous, mg 280.2 1854
Magnesium, mg ) 84
Zinc.mg 1.6 r
Copper, ng 04 04
Manganese. nig 06 s
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Eating chocolate can significantly
protect the skin from UV light

Flavonol-Rich Chocolate may offer photoprotection.
Eating chocolate rich in flavanols y help protect
the skin against ultraviolet (UV) light damage,
researchers report.

In the study, 30 adults were randomly assigned to
eat 20 grams of high-flavanol chocolate or regular
chocolate daily for 12 weeks. The authors tested
the skin's minimal erythema dose (MED), which is
the amount of ultraviolet light that causes the skin
to turn red.

The researchers concluded that chocolate rich in
flavanols significantly increased the skin's MED. In
contrast, the conventional chocolate did not offer
protection against UV rays.

Williams S, Tamburic S, Lally C. Eating chocolate can significantly
protect the skin from UV light. J Cosmet Dermatol. 2009.
Sept;8(3): 169-73.

&f
For their review, the researchers found 88 studies between 2001
and 2009 that assessed flavonoids and stroke risk, but narrowed
it down to three that looked specifically at chocolate and stroke.
One found that eating chocolate on a weekly basis decreased
stroke risk by 22% compared with not eating any (RR 0.78, 95%
Cl 0.65 to 0.94).
Another found that flavonoid intake from chocolate -- also on a
weekly basis -- cut risk of death from stroke almost in half (HR
0.54, 95% CI 0.30 to 0.96).
The third found no association between flavonoid intake and risk
of stroke or death when 3% of catechin intake came from
chocolate (OR 0.92, 95% CI 0.51 to 1.68).
The researchers said that more prospective studies are needed to
He said there are a lot of other healthy behaviors patients can
adopt -- quit smoking, monitor blood pressure, eat fruits and
vegetables -- that are supported by “convincing data on their
effects on cardiovascular disease.”

rovssren aicis PIOLEOME

Metabsalic Effects of Dark Chocolate Consumption en Energy, Gut
Microbiots, and Stress-Relsted Metabolism in Free-Living Subjects

*40 g of dark chocolate were given for 14 days to 30 human
subjects who were classified in low and high anxiety traits.

*Dark chocolate reduced the urinary excretion of the stress
hormone cortisol and catecholamines and partially normalized
stress-related differences in energy metabolism (glycine,
citrate, trans-aconitate, proline,-alanine) and gut microbial
activities (hippurate and p-cresol sulfate).

*The study provides strong evidence that a daily
consumption of 40 g of dark chocolate during a period of 2
weeks is sufficient to modify the metabolism of free living
and healthy human subjects, as per variation of both host
and gut microbial metabolism. Journal of Proteome Research,
2009, 8, 5568-5579

= TORONTO -- Just in time for Valentine's Day, researchers have
reported that chocolate may keep sweethearts safe from stroke.

Like wine, chocolate has frequently been spotlighted as an
indulgence that may have health benefits, including improved
vascular function and decreased blood pressure (See ACC: Dark
Chocolate Improves Vascular Function and Dark Chocolate a
Comfort to Early Blood Pressure).

Chocolate May Reduce Stress

= Dark chocolate may help lower stress hormones,
according to a new study published in the
Journal of Proteome Research.
In the study, 30 healthy adults ate 1.4 ounces of
dark chocolate (daily for two weeks. The
participants completed psychological
questionnaires to determine their anxiety levels.
Urine and blood samples were taken at the
beginning, middle and end of the study.
Eating dark chocolate significantly lowered the
stress hormones cortisol and catecholamines in
people who had high anxiety levels.

Red wine, chocolate kill cancer

Feb 11, 2010: Even though we knew that red wine
and dark chocolate have health benefits, a new study
finds that the two are actually potent medicine for
killing cancer.

In addition to blueberries, garlic and some teas, red
wine and dark chocolate also have cancer-fighting
qualities.

“What we eat is really our chemotherapy three times a
day,” he said. The foods appear to cut off the blood
supply to tumors and quite literally starve them to
death. The Foundation went as far as to say that
certain foods — like soy, parsley and red grapes — are
as effective if not more than FDA approved drugs in
battling cancer cells.

So, this Valentine’s Day, indulge in a nice glass of
Cabernet and some chocolates without the guilt!
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How Much Chocolate?

= Dark chocolate is recommended
because it has more of the heart
healthy flavonols and flavonoids than
milk chocolate.

= To receive the health benefits of
chocolate, some studies have found
you would need to eat about 1-3
ounces of dark chocolate per day.

Nature 2003
Aug
28;424(6952):
1013.

Serafini M, Bugianesi
R, Maiani G, Valtuena
S, De Santis S,
Crozier A.

Figure 1 Stack of benefits? Unfike its milky counterpart, dark
choooatia may provide Just @ tread for the tashoba

- Ongoing Studies

= How much chocolate should be
eaten

= How to keep high levels of
flavonoids without affecting the
taste

= Chocolate and aging

Effects of ingesting 100g
dark chocolate (DC), 100
g dark chocolate with 200
ml milk (DC+ MK), or 200
g milk chocolate on total
antioxidant capacity and
epicatechin content of
human plasma.

(red=DC; blue DC+MK;
grey=MC. FRAP= ferric-
reducing antioxidant
potential was used to
measure antioxidant
capacity. Asterisk =
P<0.001)

FRAP (% increase over baselire value] ®

{-) Epicatechin AUC (ng m* b-1)

Aim for 70%

= Make sure cocoa solids, chocolate
liquor is listed as the first ingredient.

= One that lists sugars first means that
cocoa makes up less than 50% of
the bar.
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Chocolate for our soldiers

= It's a regular feature in army food rations

= During the Gulf War, critical equipment
flown out to US forces included a specially
formulated heat-stable chocolate bar.

-

A Healthy Diet

~Balance, variety and
moderation~

* Chocolate can be part of a healthy
dietl The first listed ingredient should
be cocoa or chocolate liquor, not
sugar.

e Limit yourself to a few ounces a day.
* Moderation is the key!

Reading the Label

Nutrition Facts

Serving Size 1 ounce (28q)

<—Serving Size
Amount Per Serving
Calories 146 Calories from Fat 52

& <«—Calories
% Daily Value*

Total Fat 5g <—Total Fat
Saturated Fat Sg
Trans Fat Og
Cholesterol 2mg
Sodium 1mg
Total Carbohydrate 174
Distary Fiber 2q
Sugars 13g <« Cal’bohg rate
(sugar

Protein 1g

weitammin & 1% = Witamin ©
Calsium 1% = Iron

*Percent Daily Values are based on a 2,000
calorie diet. Four daily values may be higher
or lower depending on your salorie needs.

HutritionData.com

What Adds Calories?

= In the chocolate making- sugar, milk,
added fat
= In chocolate bars
e Caramel
e Peanut butter
= Nuts
e Marshmallow
= Added fat and sugarf|
= Eggs
e Milk

Watch The  |abhbilaiass
Labell

% Daily Value"

Total Fat 5g 14%
Saturatent Fat 5y 27%

= Look for total calories Trans Fat g

Cholesterol 2mg 1%
Sodium 1mgy 0%

and sugar (lf yOU’re Total Carbohydrate 17 5%
diabetic) Seams 50 =
. . Protein 15
= Look at the serving size
*Percent Daily Values are based on a 2,000

s Example: Dove Dark et P s e o on 02
Chocolate Bar (3-5 oz bar) or lower depending on your calorie needs

[ NutritionData.com

Witaimin A 1%+ Witamin C
CaliLim 1% = lron

Chocolate Quotes

= There is nothing better than a good friend,
except a good friend with chocolate.
(Linda Grayson, “The Pickwick Papers™)
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Chocolate Quotes Chocolate Quotes

= This guy found a bottle on the ocean, and he

opened it and out popped a genie, and he gave = Chemically speaking, chocolate really

him three wishes. The guy wished a million is the world’s perfect food. (Michael

dollars and poof! there was a million dollars. ) —
; . Levine, nutrition researcher)
Then he wished for a convertible, and poof! there

was a corstg_l.e..A,nd theg,he wished he could = | have *_theory that.chocolate

be irresistibletto & Womel;';.-..-.'poof! He turned P
SLyromer slows down 'tﬁ'eragmg process.

into a box of chocolates. (unknown)
It may not be true, but do | dare take

the chance? (unknown)

— : —~=m——
= Chocolate @uotes—

cannot live ‘on chocolate alone; ' %is not that chocolates are a
but vﬁﬁ'lan sure can. (unknown) /" subStitute for love. Love is a
{f

{ 7
ar | substitute-for chogolate.

r

Chocolate is, let’s face it, faf
more reliable than a man.

(Mixanda Ingram)

the true history of

(ocolate

&:mm of America’s Oldest Chocolate Company




1800 TO PRESENT
NESTLE

www.nestle.com

LINDT

www.lindt.com

GODIVA

www.godiva.com

HERSHEY

www.hershey.com

RUSSELL STOVER

www.russellstover.com

MARS

www.mars.com

[ b
ae Sees o

SEE’S
WWW.sees.com

GHARIDELLI
www.gharidelli.com

GUITTARD
www.guittard.com

JOSEPH SCHMIDT

www.jschmidtconfections.c

om

SCHARFFENBERGER
www.scharffenberger.com

20



