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eople think of “genetically altered food” with

'::: 4 by George Erdosh

the same suspicion and distrust that they have

—npm——

when they hear about cloning animals, raising

chickens with hormones, or building up muscles
with steroids. All intef:iere with nature. Is this
good? I\S—Esafe? Before you make up your mind
about genetic alteration, let’s find out what it
is.
MxEEERRTHR TIREMAEE. HiRAAN
WTEI RSN . MR FG, sl A K E B N & 1
BRI P Bt £ HH B R R — . BT B AR SR EL T B AL
B XEAMGEIFD, R ERMEREENBIETEIEZ )
Bi. ERMNETHRERMTA.

WHAT IS GENETIC ALTERATION?

Biotechnology, the science that deals with genetic alteration, is a relatively
new discipline that alters a plant on the molecular level to improve it in
some way. Let’s get down to this level. DNA (short for deoxyribonucleic
acid) is one of the basic elements in the cells of every living organism,
whether they’re from a mushroom or a dinosaur or a human being. DNA
provides the building blocks for your body’s genes. Each gene regulates a
trait, like the color of your hair, the shape of an elephant’s trunk, or the

sweetness of Chinese peas.
Scientists can clip a gene from the DNA of one plant and splice it in

the DNA of another plant that’s genetic alteration. Of course, it really is
as simple as it sounds. But it does work. The question is, Why do it? Her
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an example. The strawberry plant is very sensitive to frost. If

it’s unprotected in the field and the temperature drops below
freezing, that’s the end of your strawberry crop for this year.
So you don’t plant your strawberry plants until you are sure
there will not be any more frost.

But parsley is resistant to frost. It has built-in antifreeze
chemicals that protect it from even heavy frost. If the
biotechnologist can splice that gene responsible for producing
antifreeze chemicals from the parsley into the
strawberry plant, the farmer may be
able to start planting strawberries
three or four weeks earlier
in the spring. We’ll have an
earlier crop and longer

harvest season.
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Another example is plants' resistance to disease or pests or drought. Some have it, others don't. The
ones that don't may benefit from the ones that do by genetic alteration.

CHAMNGING PLANTS ISN'T NEW

Ever since humans started growing plants some 10,000 years ago instead of picking them in the
wild, farmers have improved plants a great deal. The original apples were the size of crabapples, bitter
and flavorless; green peppers were cherry-size and so hot that you were in agony should you bite into
one. Wild strawberries were no bigger than M&Ms. Without altering some of our plants, we couldn't
have survived and supported today's huge world population.

The difference between then and now is the length of time that is necessary to develop new crop
strains. Back then, farmers always selected and saved the best of their crops to plant as the next year's
seeds. This strategy of repeated selection for specific food qualities allowed food plants to slowly
improve until we got large, juicy, tasty apples, sweet green peppers, and strawberries that take more
than one bite to eat.

Today's genetic alteration makes the same kinds of changes, but the results come in a few years.

HOW SAFE IS GENETIC ALTERATIONY

No one knows for certain how safe genetic alteration is. Scientists believe that most alterations are
as safe as the traditional method of slow plant breeding for improved food plants. There are genetically
/ altered products that we have been using for at least 10 years without ill effect.

Bakers' yeast that groduces more bubbles and a cheese enzyme to produce cheese
are two examples.

There are many, many genetically altered
products ready for your

supermarket or waiting for
government approval:
potatoes with properties
that allow them to absorb

less fat in the french fryer,
‘ rice that has higher nutrition,
" ; seed oil that is less harmful for our overweight
and carrots that stay crisp longer, and coffee with better

bodies, celery
flavor and less caffeine.

What will your children be reaching for in the supermarket someday? Will it be
the glow-in-the-dark icing now being developed (containing genetically engineered
algae), or perhaps "all natural" foods will once again be the rage. The fact is that

~._ some of us may never be comfortable with "designer food" . After all, it just isn't au
natu_rﬁ! Fortunately, our supermarkets still offer fare for the less adventurous.
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tunate event will have far-
e consequences. When

\J reaching p
Austrian Johann Mendel’s father died, Johann
could no longer afford to continue his studies in
science at an advanced local school. Instead, in
1843 he entered a monastery that had a reputation
as a center for scientific study. Here, he took the
Christian name Gregor and began experimenting
with crossing pea plants in the monastery garden.

Mendel pollinated plants himself (before the
insects could do so randomly), over and over, until
offspring exactly resembled parents. Then he
crossed plants with different traits — AA (red
flowers) and bb (white flowers), for example. To
his surprise, the first-generation plants looked like
only one of the parents (red flowers — taking one
trait from each parent, you get the combination
Ab, which, mysteriously, looked like AA).
Crossing these with each other (Ab X Ab)

produced a mixture: 75 percent that looked like

AA (red flowers — 25 percent AA, 50 percent Ab)

by Barbara Eaglesham
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and 25 percent that

looked like the lost
parent, having white
flowers (bb). Scientists of his
day expected the first generation (Ab) to look like

a blend of the two traits, instead of resembling
just one parent.

From this work, Mendel realized that traits had
to be carried in something like a package —a gene.
He also realized that each offspring received one
unit of information (chromosome) from each
parent. He concluded that just because a trait is
passed down, it isn’t necessarily visible (it might
not be expressed). His hard work and insight
weren’t recognized in his lifetime, but he
eventually came to be known as the “Father of
Genetics.”

We’ve learned a lot since then. Chromosomes
are found in the nucleus of cells, and there are 46
(23 pairs) in every one of ours. One chromosome
of each pair comes from one of our parents, the
other chromosome from the other parent.
Deoxyribonucleic acid, or DNA, is found in all
chromosomes and carries the code of life. DNA is
a double helix, shaped like a twisted ladder, whose
rungs are made up of pairs of nitrogen base-
molecules. There are four bases, called adenine
(A), thymine (T), guanine (G), and cytosine (C).
They fit together like puzzle pieces: A with T and
G with C. Just the way the arrangement of letters
in language carries meaning, so does the order of
the bases carry a code.
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oday, genes can be isolated, identified, and
T cloned (copied over and over), then inserted into other
organisms to alter their traits. The process is called genetic
engineering. For this technology to develop, a few tools
were necessary. In the 1970s, scientists isolated bacterial
plasmids. These are hula-hoop-shaped double-stranded
units of DNA that can be moved easily from one cell to
another. They also discovered “scissors,” called restriction
enzymes for cutting the DNA into predictable, reproducible
patterns. These enzymes are used to “snip apart” plasmids

at very specific DNA sequences, leaving free ends that

el

can be rejoined as the scientist chooses. Restriction

enzymes occur in bacteria as part of a natural defense
mechanism to guard against invading viruses. Many
different types are now available, each cutting DNA at a
different sequence of base pairs.

Once a plasmid is snipped open, a foreign piece of DNA,
cut by the same enzyme scissors, can be taped, end to end,
into the plasmid using another enzyme, DNA ligase. This
is the glue that sticks all the pieces together. The new
plasmid is inserted back into a cell, where numerous copies
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can be made. Introduction of specific genetic material
into rapidly reproducing target bacteria can turn the
cells into miniature factories for production of useful
substances. For example, when the Exxon Valdez oil
freighter ran aground in 1989 and spilled thirty-eight
million liters of oil, oil-eating bacteria, created in just
this manner, were used in the cleanup operation. The
oil was broken down five times faster with help from
the genetically modified organisms (GMOs).
Plasmid technology has also been developed for
moving targeted genetic material into plants. In this
technique, scientists use the plasmid from a bacterium
that causes tumors on plants. In nature, this bacterium
transfers genetic material into plant tissues by
releasing plasmids onto damaged plant cells. The
plasmids enter the plant tissue and produce a swelling,
or tumor. Because of this special ability to invade plant
tissue, these tumor-inducing (TI) plasmids are now
used routinely as “taxi cabs” to carry target genes into
a wide variety of plant cells, including, for example,
corn. The European corn borer is a common pest in
this economically valuable crop. When pesticides are
used against them, timing is critical. If sprayed too
late, the corn borer will already have made a home
inside the corn stem and will not be killed. CIBA
Research was the first company to develop what has
become commonly known as Bt corn. It contains
genes that allow it to resist infestation by the corn
borer. The Bt genes came from a bacterium called
Bacillus thuring ensis . It produces a protein called
Bt protoxin. When an insect larva eats these bacteria,
the toxin contained in the bacterium attaches to the
insect’s gut and makes holes in it, and the larva starves
to death. Bt corn can be grown using less pesticide,

and sometimes even no pesticide.
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Your electronic games shout “interactive”, your
sports scream “thrill”, and your movies flash
“hight-action”. Chances are, what you eat and what you
drink are equally stimulating.

We live in a sensory-overloaded environment. So,
why not take taste to the extreme and indulge in intense
flavors? Brand-name products like Doritos “Sonic Sour
Cream” chips, Powerade “Green Squall” sports drink,
Ice Breakers mints, and Sour Patch Kids deliver catchy
names, eye-catching colors, and flavor. You may prefer
your lunch or dinner to be mildly flavored, but when it
comes to snack food, you break loose and take a risk.

According to Tom Vierhile of Marketing Intelligence
Service, Naples, NY, new lines and new varieties of
products in the sour and intense flavor categories rose
steadily in the *90s. “Interest in flavors continues to be

there,” states Vierhile. “[Sour and intense] have been .

around long enough not to be a fad.”

Psychologists and consumer specialists study the
behavior of potential buyers of these products. Amanda
Smith, consumer insights specialist at International
Flavors & Fragrances, Dayton, NJ, states that “kids’
opinions count”, when her company is developing a new,
bolder flavor. Youth, whose taste buds are keener than
adults’, paradoxically favor flavors twice as intense as
those preferred by adults. Smith believes there are several
reasons for this preference. “Kids like fun products,” she
says. “They like competitions with Warheads [an
intensely sour candy], for instance, and they ask, ‘How
can I be free of my parents’ influence?’”

At Youth Market Systems Consulting, Glendale, CA,

psychologist Dan S. Acuff explains the
underlying reason behind marketing

intense flavors to teens. It is “a very
experimental stage of life” that
involves “trying out all kinds of

experiences”, he explains.
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“Liking intense flavors is a
sort of macho ritual” with boys,
he adds.
At Nabisco, Inc., East Hanover,
NI, John Barrows of the life Savers
divisions explains that Ice Breakers gum was a
five-year research and development effort that
produced TFC, Tiny Flavor Capsules. Using a liquid
mint flavor in a capsule that breaks when the product
is chewed, Ice Breakers gum entered the market in
1995. Five years later, Ice Breakers mints appeared,
followed by “Cool Blasts” mints. “It’s a smaller mint,
absolutely powerful, just a blast of mint,” reports
Barrows.

In 1999, Powérade “Green Squall” was on the
leading edge of more intensely flavored beverages. It
boasted a “fierce” blend of melon, pineapple, and other
fruit flavors and a “grasshopper juice” color. Earlier
in the decade, Altoids high-intensity breath mints
started a trend for intense flavors. Ice Breakers and
Powerade are two products that now ride the waves of
the interest Altoids stirred.

MANUFACTURING INTENSITY

Just how is “intense” flavor achieved? “Flavor
systems are fairly simple,” says Mary Svoboda,
creative flavorist at Edgar A. Weber & Co., Wheeling,
IL. “Products are over-flavored — for instance, with a
lot of citric acid,” she states. An extremely intense
product like Mega Warheads, launched in 1993,
contains three acids: malic, citric, and ascorbic. It’s
wise to read the warning on the package in this
particular case: Eating multiple pieces may cause a
temporary irritation.

Flavor itself is a complex sensory experience
involving taste and smell. To chemosensory scientists
at Monell Chemical Senses Center, Philadelphia, PA,
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