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Chemistry in 

What will you eat for
Thanksgiving? Turkey,

cranberries, mashed potatoes and
gravy, pecan and pumpkin pies?

Would it destroy your
appetite to explore the chem-
istry of cooking, digestion, and
metabolism? Intriguing things
happen chemically before and after eat-
ing. It’s a marvel of God’s design that
man is far from fully understanding.

STUFFED AND SLEEPY

Do you feel drowsy after the
Thanksgiving meal? Conventional lore
attributes this to high levels of trypto-
phan in turkey.

Tryptophan (C11H12N2O2) is an
essential amino acid. Amino acids are
the building blocks for pro-
teins. Essential means
humans do not synthesize
tryptophan as we do some
amino acids, so it must be
included in our diet.

Our bodies use trypto-
phan to synthesize serotonin
(a neurotransmitter), mela-
tonin (a neurohormone), and
niacin (a B-vitamin).
Serotonin and melatonin are calming
and sleep-inducing hormones. Clinical
research has shown tryptophan to be
an effective antidepressant.

Turkey has high tryptophan lev-
els, but so do most meats. It ’s also
plentiful in chocolate, dairy products,
fish, and some grains, fruits, seeds,
and nuts. It ’s likely that post-meal
sleepiness is due more to carbohy-
drates ingested along with the turkey
than solely to the turkey.

The average Thanksgiving meal
has 3,000 calories and 229 grams of
fat. Fats slow digestion and require
more energy. Blood is diverted from
the rest of the body to help digest a
large meal, especially one heavy in
carbs and fats. This diversion, more
than tryptophan, causes drowsiness.

TRADITIONAL FAVORITES

Cranberries are one of only three
commercially significant fruits that
are native to North America.
Wisconsin produces half the U.S.

crop and Massachusetts
grows about a third.
Cranberries are also a major
commercial crop for
Michigan.

Historically, cranberries
have been used for wounds,
internal infections, diabetes,
ulcers, and liver ailments.
It’s also thought cranberries
have anticancer activity and
help prevent kidney stones.

Cranberries are higher in antioxidant
phenols than other common fruits.

A food’s glycemic index (GI)
measures how fast it raises blood
sugar levels. High-GI foods stress
the pancreas (through increased
insulin release) and foster weight
gain.

Potatoes have a higher GI than
sugar. To moderate the glycemic
effect of mashed potatoes, eat acidic

foods like cranberries.

Increased acidity slows
digestion. Fiber also moder-

ates high-GI foods by slowing diges-
tion, so seven-bean salad would be a
healthy addition this Thanksgiving.

Pumpkin is packed with
carotenoids which deter cancer and
heart disease. Carotenoids help protect
eyesight and help mucous
membranes resist infection.

The excuse for eating
pecan pie, which is loaded
with calories and fat, is that
pecans lower bad cholesterol
(LDL) and raise good choles-
terol (HDL). About 90% of
fat in pecans is unsaturated.

GRUB AND THE GOSPEL

Thirty years ago in grad
school I worked as a break-
fast cook. For several years I
played chef at a boarding
house outreach for interna-
tional students. Good meals
served an important role in
the hospitality that invited
men in a strange land to con-
sider the Gospel.

In Scripture, hospitality fre-
quently involved serving a meal.

• Abraham served a meal to God
and two angels (Gen 18:1–8).

• Laban and Bethuel hosted
Abraham’s servants (Gen 24:32,33,54).

• Levi hosted a party for Jesus
(Luke 5:29,30).

• Simon the Pharisee invited Jesus
to dinner at his house (Luke 7:36–50).

• At the Bethany home of Simon
the leper when Mary anointed Jesus’
feet (Matthew 26:2-13; Mark 14:1–9;
John 12:1–8).

• The Philippian jailor fed Paul and
Silas after the earthquake (Acts 16:34).

CHEMISTRY AND COOKING

As a fledgling breakfast chef, I occa-
sionally pondered the chemistry of
cooking. I asked cooks about it and
looked for books on it.

I wondered about the chemical
reactions that occurred during the

cooking process. I wondered if any-
one had taken advantage of them to
improve taste and technique.

I thought that if someone knew
the chemical theory behind what
they were doing, then they might be
able to apply that understanding to
improve their cooking. And I was

highly in favor of having good cooks
around. Eventually I even pestered
my young wife with these ideas.

Periodicals like The New York
Times and Popular Science have run
articles on culinary applications of
science. Today’s world-class chefs
utilize chemistry to better under-
stand their profession, to create new
dishes or to enhance existing recipes.

Harold McGee’s On Food and
Cooking: The Science and Lore of the
Kitchen is the seminal classic on the
chemistry of cooking. McGee covers
the theory behind what happens in
the kitchen, explaining the chemistry
and physics of why foods do what
they do and how flavors interact.

Alas, my interest in mathematics
surpassed my interests in both chem-
istry and cooking, and I failed to pur-
sue the subject far enough.

What re-awakened my interest in
culinary chemistry? Hydrocolloids!

MOLECULES AND MEALS

Do hydrocolloids make your mouth
water? Yummy! Can you hardly wait
to savor a hydrocolloid?

You say you don’t like hydrocol-
loids? Then hold the Cool Whip
when serving Jello this Thanksgiving.
Oh wait – hold the Jello too.

Nearly all processed foods boast
hydrocolloids as ingredients – from
soups, sauces and drinks, to casseroles,
salads and meats. Hydrocolloids con-
tribute primarily to body, texture and
viscosity. Characteristics of hydrocol-

loids vary greatly, depending on
their molecular structure and affin-
ity for water.

Hydrocolloids are aqueous
suspensions of molecules that
bind to water molecules and to
each other. The binding slows the
flow of the liquid, or stops it in
the case of gels. The active ingre-
dient is also called a hydrocolloid.

HYDROCOLLOIDS FOR

THANKSGIVING

Cooks use cornstarch and flour as
thickeners; the resulting gravy,

Xanthan gum, a slime fermented
by bacteria and then dried, is a
hydrocolloid used in salad dress-
ing to slow the settling of spices
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What popular food contains
slime fermented by bacteria?

SCIENCE continued on page 28

From left: 

Scooping 
hydrocolloids 
at Troy

Woodsiders
Blessing Pelletier,
Tiffany Lockard
cook pancakes 
for hydrocolloid
toppings at camp
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the Kitchen 

glaze, or sauce is a hydrocolloid.
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Its time for da Woodside
Big Buck Contest

Hey deer hunters, its pre’ner time for da Big
Buck Contest. Yup, I know you been tinking

about dat big buck ya missed last year. And ya prob’ly
been wonder’n how dat dare Jenny Olsen bagged her
big 10-point buck and won da contest in 2007.

We been wondering too, eh.
Anyway, it’s time to clean da gun and pack da gear

for da annual Woodside News Big Buck Photo Contest.
It does not matter if you shoot with da gun, or shoot

dose arrows at da brute, jus remember to take da camera
and snap a photo of dat trophy buck and yourself.

Dis year’s contest winner will receive some kinda
neat tee-shirt to honor da achievement from our pals
at da Online Christian Shopper Christian T-Shirt
shop (www.onlinechristanshopper.com).

Dose buck photos must be submit’d to jimav-
ery@woodsidenews.org by Monday (11/20) for
inclusion in da contest.

Please make sure to tell us da big buck’s weight
and number of points on dem antlers.....plus ya name
and phone number.

Good luck and be safe youse guys....eh!

Now dis is da big buck....eh!
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Woodside member Don Clapham took this photo as he was driving into the Troy campus parking lot after a rain-
storm in early October. It has not  been re-touched at all and was taken on his camera phone. The sun had just
come out Woodside has never looked better.

and to hinder oil and water separation.
Agar is a hydrocolloid made from seaweed.

Gelatin is a hydrocolloid made from collagen in
meat. Chefs combine these two hydrocolloids to
make transparent hydrocolloid sheets to drape
over hot food, flavored per the chef ’s intent. It
acts as a thin glaze that stays on the food through-
out the meal (without melting) and conveys the
desired flavoring in each bite. Mouth-watering
hydrocolloids!

Try to imagine life without hydrocolloids:

• Mashed potatoes without gravy
• Peanut butter without jelly
• Broccoli without cheese sauce
• Ham without raisin sauce
• Salad without dressing
• Twinkies without filling
• Egg rolls without duck sauce

Pretty drab, isn’t it?

MUSE AND MUNCH

Undoubtedly you’re eager to encourage your
favorite cook to experiment with some new hydro-

colloids. You’re probably asking, “Where do I learn
how to use hydrocolloids?” Molecular Gastronomy
and the Science of Cooking (khymos.org/recipe-col-
lection.php) has over 100 free recipes using hydro-
colloids from agar to xanthan.

For deeper study, get Hydrocolloid Applications:
Gum Technology in the Food and Other Industries by
Amos Nussinovitch. It’s only $152 on Amazon.

Good cooking is important. It ’s a valuable
ingredient of hospitality, and Scripture commands
believers to be hospitable to friends and strangers
(1 Peter 4:9; Hebrews 13:2).

Woodside Bible’s kitchen is a primary hospi-
tality ministry, sometimes serving over a thousand
meals a week. This ministry meets physical needs
and fosters good socializing over delicious and
nutritious food.

Next time you eat at Woodside, ask the cooks
for hydrocolloids. Tell them I sent you.

E-mail Dr. Pelletier at 
biblescienceguy@woodsidenews.org.
Read the Bible-Science Guy Blog at 
http://www.woodsidebible.org/
category/blogs/Bible-Science-Guy/
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