here is a werd for you: “checoholic,”
when you noad chocolate. Nothing
gise will do. Just thinking about hot
1udge drizzling over ice tream ralses
your splefts. You erave a tnrffle, a Kl-Kat, a
mug of velvely hot cocoa. Few, i any, other
foods evake such passlon.

So what Is unlque about chocolate? Recent
selentific findings are praviding new evidence
that chocolate may be healthier than is usually
assumed.

So many good
chemicals ...

One of the reasons checelate is unigue is
ne temperaturs at which it melts: between
94 °Fand 97 °F. A morsel of chocolate slides
across your tongue and llguefies Into a perfect
puddle of taste sensatlon. The hurmn body, at
98.5 °F Is just above the chocolate’s metting
temperature. “Mefts In your mouth™? Deti-
nitely true.

Chocolate containg more than 300
chemicals. Caffeine, a stimutant, is the mast
well known, but it Is present oniy In smalf
amounts. Another stimulant is theebroming,
found in amounts skightly higher than caffeine,
The two molecules are identical except for one
methyt group (GHa), but it Is nat et clear how
they act together In chocolate.

Anether chemical known to make us
happy when we eat checolate Is anan-
damide, so named because it means
“pliss” In Sanskrit. Not only is it pres-
€nt In chocelate, but it Is 2lso produced
by the brain and blacks out pain and
tepression.

But when 2nandamide Is preduced
by the braln, it is hroken down
quickly, so tis effects don't last,
B lie diTomaso, an assi
blologist at Massachusetls
Genera! Hospital,

Boston, Mass., and Danlele

‘Thaobroming

Plamelll, professor of phar-
macology at the
Universtty of :
Caltornla-leving,  Eiimmisd
have shown that  Anandamide
chemieals in
chocolate may inhibit
L this natural breakdown
of anandamide, Thls
means that when
you £at choco-
late, anandamide
maiecules from
checolate stay n
the body longer.

Than, there Is phenylethylamine (PEA}, 2
ratural brain chemical which stimulates the
parts of the brain that keep you alert and mim-
ics the braln chemistry of a person In love.

Is chocolate
healthy?

Recent studles have axplored chemicals In
chocolate called palyphencls, which belong
to & larger group of chemicals called antioxd-
dants. These chemicals protect cells against
damage from free radicals—ators, mol-
ecules, or lons with unpalred electrons.

Inslde cells, tree radicals damage DNA
and have heen assoclated with Alzhelmet's
dlspase, heart disease, and cancer, Antioxi-
dants prevent this damage from happening by
blocking the action of free radicals and may
therefore feduce the risk of being atfected by
these diseases.

Artioxidants work by slowing or preventing
a chemisal reaction called axidatlon, which
can produce frae radicals, Antiox/dants terml-
rate this reaction by preventing free radleals

beneficlal effects against heart disease, The
scientists showed that ¢cocoa polyphenols
acted as antloxidants in the body, compared
wlith cecorut butter and sugar alone, Also,
the scientists discovered that In hamsters,
cocoa powder at a dose equivalent tg two
dark chocolate bars per day significantly
Inhibited athergsclerosls, a type of heart
disease in which fat clogs up arteries, and
ralsed the levels of good cholesterol,

Cocoa 5 espacially rich in chomicals called
flavanels, which are flavonolds also found in
tea, wing, and nuts. lan Mcdonald, professor
of metabolic phystelegy at The Unlversity
of Nettlngham, 2rd collcagues have shown
that people who consumed a tlavanokrich
cecoa bevarage had increased blood flow in
thelr brains. This result suggests that cocoa
tlavancls coukd be used to pravent vascular
Impairments In the braln resulting from, say,
& Stroke.

Norman Hollenberg, professor of medicine
2t the Harvard Medical Scheol and
Brigham and Women's Hospital,
and colleagues have observed that

from being formed. E les of antloxidants

the ion of a flavanol-tich

include thiols, which are grganic compounds
that contain a functional greup compased of
a sulfur atom and 2 hydrogen atom {-$H) and
rolyphenols, which are organic compounds
that contain OH groups attached to shemem-
Lered henzeng rings.

Phaenol () 2nd three

of pherol

cocoz beverage alse Increases the
amount of nitris ox/de In the blood
vessels, allowing them to dilate ang
stay pilable. This result suggests that
coeoa flavanols could also be used
10 improve heart health,

Also, Juan Carlos
Espin de Gea, a senlor
research scientist at
the Spanish Research
Counchl in Mutcia,
Spatn, and coll

are working on pros

{b), phlorogl
arg of large

{¢}. and (¢). These
laculos caliod

cessing the cocaa

The hoalth benefits of seme pelyphanols—
such as quercetin, which is found In cltrus
Jruit, buckwheat, and onlons—are well estab-
lishad, while other polyphenols’ heatth effects
ara still baing nvestigated. The largest and
best studled group of polyphenals are the
flavenolds, a group of several thousand com-
pounds present In varlous frufts, vegetabies,
and chocolate.

Joe Vinson, professar
of chemistey at the Unl-
versity of Scranten, Pa.,
and his research students
have found that polyphe-

beans differently to

Include the flavenolds
usually lost in the processing of the
beans, They asked six volurteers to
consume a milk beverage made with
flavoneld-enriched cocoa and later
to drink chocolate milk made from
tracitional cocoa. When they drank
the flavonoid-enriched cocoa, these
volunteers had elght times more of

nols In chocolate have
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(2) and epi,

WIWW.OCS, argfchommatisrs.

antloxidants epleatechin and procyanidln B2
than when they drank regutar chocolate mitk.
Another piece of good news: You might
think that chocolate causes acne, docays
teeth, and makes you fat, Not so, No our-
rent research connects specific foods to skin
problems, Chovolate husks contaln chemicals
that prevent tooth decay athough they don't
offset the added sugar}, and 100 much food
causes walght galn,
But how about all this saturated fat, usually
blamed for the lis of chocolate? Let's look
at how ehocolzte [s made to understand why
chocolate is not folafly healthy.

How chocolate
is made

The cacao beans used te make chocolate
come from atree callod Thechrams cacao

{tood of the Gods) that Is cuftivated in the
troples, Tiny flies called midges pollinate the




1rees, and ¢ach pod contains 20 to 60 secds
In 2 sweet pulp, The pods are removed fram
the tree, split with 2 machete, and the pulp
and beans are removed and fermented under
banana leaves in the stin.

Then, the sugary pulp breaks down, heate
ing the beans, Many chemical changes take
place, affacting flavor, aroma, and color. The
rich 20603 aremas develop, and tha beans
change fram purple to chocolate brown, After
ferrentation, the beans are driod on
hamhoe mats or woodzn fleors.

Thase dried beans are
shipped 1o the manufacturing
plants, whera they are cleaned,
sorted, and roasted. This
roasting loosens
the bean shelis so
they can be easily
remaved, What is laft
are dark chips cafled

nibs, which are crushed %

te form a liquid paste called chocolate liguor.

To make dark, semisweet, and bittersweet
chocolates, nibs and sugar (and semetimes
additional cotoa butter) arg mixed together
for up to 72 hours to further smooth and
blend all particles, ereating ereamy chocolate,

Sa here’s the bad news: Cocoa butter Is
essentially all tat. There are three major kinds; a
“bad-for4ou” saturated tat called palmitic acid;
alele a¢ld, a heart=healthy monounsaturated fat;
2nd stearic acid, part of which Jater converts
1o olelc acid In the [ver, Sverll, onasthirg of
chocgiate’s fat Is known to be unheaithy, Al
three kinds of fats produce high amounts of
calorles In the tody, althcugh they e not cause

an increase in blood cholesterol when
J T, <onsumed In chocolate.

Here's the good news: Chaco-
late: straight from the tree has
morg beneficlal chemicals than
7 pessibly any other feod, Including
# blyebarries, red wine, or green tea,
They are not only antioxidant, hut
antl-inflammatory, anti-allerglc,
anti-cancerous, and antl-viral,

So why i chocolate often rated
unk? It's a¥f in the processing.
Processing determinas whether
chocolate is 2 healthy food ora
high-taterle indulgence, Roasting
and fermenting tends te docrease
the amount of antiexidants, Food
stores sell mainty milk chocolate,
with sugar, milk, and extra
<0c0a butter added
because they taste
good, but the morg
noncocoa ems are
agded to coces, the
more dilute the healthy
chemicals hecome,

B

Making
healthier
versions
of chocolate

W. Jetirey Hurst, principal
stlentist at Hershey Co., Hershey,
Penn., and coileagues have come
pared the amount of anticxidants
In cocoa-containing products.
The products they consh

chocolate, and choeslate syrup, They dis-
covered that natural cocea contains the most
antioxidants, Tellowad by baking chacalates,
dark chocolatas, baking ships, and finally
milk chocolate and Syreps, when comparett
on an equal welght basts. So if you want to
consume a lot of chocoiate, you may ba better
off chaesing natural cocoa or dark chocolate
rather than milk chacelxie or chocolate syryp,

Ower the past two decades, various candy
makers—including The Bershey Co. and
Mars, Inc.—have been trying to use this sci-
entific knowledge by making chosolate-hased
candles that are high In antioxidants and fla-
vanels, The most recent trand is “premium”
chocolate, often mads of top-quallty beans
with high cacao content, na milk, and fawer
additives,

Selontists may aven he able to modiy the
genes of the cocoa tree In the future. Last
June, Mars, Inc., partnerad with [BM and the
U.$. Department of Agriculture to launch &
five-year project to unravel the genome of the
cocoa bean, The team of seientists frem these
theee institutiens may find ways 1o make the
cocoa tree more resistant to pests and disease
and provide healthler, more nutritious, and
better-tasting chocolate.

Want the most for your calories? And your
dallars? Check out the nutrition Information
on tha labeis. The fewer additives, the better.
Meanwhile, dark chocolate ar chocolate nibs
are a healthy altemathve to mitk chocolate or

chocolate syrip.

So, Is chosolate a healthy food, 2
luxtiry itent, or junk? it can be all three,
Just nct all &t the same time. The
chalee is yours, Go 2asy! Go dark!

Go chocolate! &

SELECTEDR REFERENCES
Backett, S, P. The Sclence of Chocolate,

2ng od: The Royal Soclety of Chemistry:
Cambridge, UK, 2008.

American Chomical Sccloty: The Blomants of
Checolate
h 1.: :35_..\5\.
com/elements_ol_ehesolats/ [Fobruary
20091

The Exploratorium, Sciance Museum In San
Francisco: The Sweot Lurg of Chocolato
Pt/ lum ploring/

aplorting, chocolate/ [Fobruary 2000],

were natural cocod, unsweetened
haking chocolate, dark chocolate,
semlsweet baking chips, mik

Gali Kay Haires 15 2 science wiiter and 9ook
author from Olympla, Wash. Her most recent
article, “Cottee; Braln Sooster o Go?” appeared In
the December 2608 Issue.

ChemMatters, APRIL 2008 15



