





trees, and each pod contains 20 to 60 seeds
in a sweet pulp. The pods are removed from
the tree, split with a machete, and the pulp
and beans are removed and fermented under
banana leaves in the sun.

Then, the sugary pulp breaks down, heat-
ing the beans. Many chemical changes take
place, affecting flavor, aroma, and color. The
rich cocoa aromas develop, and the beans
change from purple to chocolate brown. After
fermentation, the beans are dried on
bamboo mats or wooden floors.

These dried beans are
shipped to the manufacturing
plants, where they are cleaned,
sorted, and roasted. This
roasting loosens
the bean shells so
they can be easily
removed. What is left
are dark chips called
nibs, which are crushed
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Cocoa heans are cleaned
and roasted

to form a liquid paste called chocolate liquor.
To make dark, semisweet, and bittersweet
chocolates, nibs and sugar (and sometimes
additional cocoa butter) are mixed together
for up to 72 hours to further smooth and
blend all particles, creating creamy chocolate.
So here’s the bad news: Cocoa butter is
essentially all fat. There are three major kinds: a
“bad-for-you” saturated fat called palmitic acid;
oleic acid, a heart-healthy monounsaturated fat;
and stearic acid, part of which later converts
to oleic acid in the liver. Qverall, one-third of
chocolate’s fat is known to be unhealthy. All
three kinds of fats produce high amounts of
calories in the body, although they do not cause
an increase in blood cholesterol when
consumed in chocolate.

Here’s the good news: Choco-
late straight from the tree has

more beneficial chemicals than

possibly any other food, including

blueberries, red wine, or green tea.
They are not only antioxidant, but
anti-inflammatory, anti-allergic,
anti-cancerous, and anti-viral.

So why is chocolate often rated
junk? It’s all in the processing.
Processing determines whether
chocolate is a healthy food or a
high-calorie indulgence. Roasting
and fermenting tends to decrease
the amount of antioxidants. Food
stores sell mainly milk chocolate,
with sugar, milk, and extra &
cocoa butter added o
because they taste
good, but the more
noncocoa items are
added to cocoa, the
more dilute the healthy
chemicals become.

chocolate, and chocolate syrup. They dis-
covered that natural cocoa contains the most
antioxidants, followed by baking chocolates,
dark chocolates, baking chips, and finally

milk chocolate and syrups, when compared
on an equal weight basis. So if you want to
consume a lot of chocolate, you may be better
off choosing natural cocoa or dark chocolate
rather than milk chocolate or chocolate syrup.

Over the past two decades, various candy
makers—including The Hershey Co. and
Mars, Inc.—have been trying to use this sci-
entific knowledge by making chocolate-based
candies that are high in antioxidants and fla-
vanols. The most recent trend is “premium”
chocolate, often made of top-quality beans
with high cacao content, no milk, and fewer
additives.

Scientists may even be able to modify the
genes of the cocoa tree in the future. Last
June, Mars, Inc., partnered with IBM and the
U.S. Department of Agriculture to launch a
five-year project to unravel the genome of the
cocoa bean. The team of scientists from these
three institutions may find ways to make the
cocoa tree more resistant to pests and disease
and provide healthier, more nutritious, and
better-tasting chocolate.

Want the most for your calories? And your
dollars? Check out the nutrition information
on the labels. The fewer additives, the better.
Meanwhile, dark chocolate or chocolate nibs
are a healthy alternative to milk chocolate or

chocolate syrup.
So, is chocolate a healthy food, a
luxury item, or junk? It can be all three,
just not all at the same time. The
choice is yours. Go easy! Go dark!
Go chocolate!
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W. Jeffrey Hurst, principal
scientist at Hershey Co., Hershey,
Penn., and colleagues have com-
pared the amount of antioxidants
in cocoa-containing products.
The products they considered
were natural cocoa, unsweetened
baking chocolate, dark chocolate,
semisweet baking chips, milk
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http://acselementsofchocolate.typepad.
com/elements_of_chocolate/ [February
2009].

The Exploratorium, Science Museum in San
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Gail Kay Haines is a science writer and book
author from Olympia, Wash. Her most recent
article, “Coffee: Brain Booster to Go?” appeared in
the December 2008 issue.
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Geysers

Check out the GeyserWorld
Web site, prepared by Alan Glen-
non, a scientist at the University of
Santa Barbara, Calif.: http:/www.
geyserworld.com/. The site con-
tains information about geysers
from around the world with many
stunning pictures. Geysers can be
found on other planets or moons,
such as Enceladus, @ moon of
Jupiter, as revealed by the NASA's
Cassini-Huygens spacecraft: http://
www.sciencedaily.com/releases/
2008/11/081126133405.htm.

Rainforests

An entertaining Web site about
rainforests describing the animals,
plants, and peoples that live in the
rainforest has been prepared by
scientists at the California Institute
of Technology, Pasadena: http://
www.srl.caltech.edu/personnel/
krubal/rainforest/serve_home.html.
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Another entertaining site on
rainforests (prepared by the
educational Web site Enchanted
Learning) can be found at http://
www.enchantedlearning.com/
subjects/rainforest/Animals.shtml.

Algal blooms

The Woods Hole Oceano-
graphic Institution provides an
overview of toxic algal blooms
throughout the world at http://
www.whoi.edu/redtide/page.

do?pid=14899. Also, the National
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Oceanic and Atmospheric Admin-
istration’s National Ocean Service
has dedicated a Web site to toxic
algal blooms: http://oceanservice.
noaa.gov/topics/coasts/hab/, and
the Centers for Disease Control
and Prevention describe their
efforts to better understand toxic
algal blooms at http://www.cdc.
gov/hab/.
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Chemistry of chocolate
Chemist Joanna
Marie Millward, '
from the University
of Bristol’s School of '
Chemistry, United

Kingdom, has pre-

pared the

following Web site on the chem-
istry of chocolate: http://www.chm.
bris.ac.uk/webprojects2001/mill-
ward/introduction.htm.

An entertaining and informa-
tive Web site on the making of
chocolate, its chemistry, and the
latest news about chocolate can
be found at
http://www.lottachocolate.com/.

Also, some universities offer
courses on the chemistry of choc-
olate, such as Princeton University,
N. J.: http://www.princeton.edu/
main/news/archive/$17/61/34M17/
index.xml?section=science.

Weather satellites
Explore pictures taken by
weather satellites worldwide at
http://internationalweatherarchive.
org/satellite.php. The National
Oceanic and Atmospheric Admin-
istration’s (NOAA’s) National
Weather Service offers updated
pictures taken by its weather sat-

ellites at http://www.weather.gov/
sat_tah.php?image=ir. You can also
track NASA and NOAA’s weather
satellites in real time at http:/
science.nasa.gov/Realtime/JTrack/
NOAA.html.

Celebrate Earth Day
To celebrate this year’s Earth
Day (April 22) and its theme,
“Air—The Sky’s
the Limit,”
the American
Chemical Soci-
ety encourages
you to tour a
recycling center
or a laboratory
or government
faC”ity that EARTH DAY NETWORK
monitors the Earth, soil, or the
atmosphere. Also, K-12 students
are invited to participate in a
haiku poem contest by submitting
entries to their Chemists Celebrate
Earth Day local section coordina-
tor. Winners will be entered in the
national contest and the national
winner will be announced on Earth
Day. More information about Earth
Day is available at http://www.acs.
org/earthday and http://www.
earthday.net/






