The Unique Adverse Metabolic Effects of
Fructose
By James J. Kenney,
PhD, FACN"
A recent study suggests a lack
of satiety and rewarding effects of fructose. Lead authors
Dr Bettina Wölnerhanssen and
Dr Anne Christin MeyerGerspach were concerned
about ongoing research suggesting differing insulin levels
and other metabolic effects
associated with the consumption of high-fructose corn syrup
(HFCS). There is evidence
that, in large amounts and especially when consumed as a
beverage, dietary fructose may
pose some unique metabolic
challenges for the human
body. It is suspected that fructose (especially in beverages)
may be promoting the development of various metabolic
disorders, including obesity,
fatty liver disease, elevated TG
levels, type 2 DM, and gout
(1).!
It is well-known that the rise in
blood glucose and insulin levels after a meal promotes satiety. Since dietary fructose has

much less impact on blood
glucose and insulin levels than
the same amount of glucose,
the results were perfectly predictable. Indeed, by feeding
the sugar solutions via a nasogastric tube directly into the
stomach (thereby bypassing
the mouth) the researchers
took away another source of
satiety that occurs when we
eat sweet-tasting foods. Fructose is sweeter than glucose
and so the satiety signals from
the mouth are greater for fructose, but the tube feeding eliminated the taste of the sugar
solutions. Of course, the taste
sensations generated from
eating whole fruit are much
greater than those generated
by drinking fruit juice, because
the former spend far more time
in the mouth where the sugar
is tasted for a much longer
time.!
In addition to the prolongation
of the sweet taste, there is also
evidence that the fiber content
and the chewing required by
consuming whole fruit versus
fruit juice not only results in the

(continued on next page)
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It does appear that all of these sweeteners may have some unique metabolic
eﬀects due to their high fructose content.
sugar impacting the taste
buds far longer than occurs
with a sugar-sweetened
drink, but may also enhance
satiety via satiety signals
from the stomach. Solid
foods sit in the stomach far
longer than drinks and when
food is in the stomach
longer, this suppresses the
release gremlin (the hunger
hormone) into the blood from
cells in the stomach. The
soluble fiber (pectins) and
the insoluble fibers found in
whole fruits are known to not
only delay gastric emptying
but also result in additional
satiety signals being sent to
the brain. Dietary fiber, when
passing through the intestines, also prolongs satiety after a meal via a variety
of mechanisms that are still
being worked out. Some of
the prolonged satiety effects
of whole fruits may include
alteration of the gut microbes
in ways that not only help
reduce fat storage but also
may improve health in other
ways. !
So while Dr. MeyerGerspach suggests that her
study indicates the use of
HFCS may be promoting
weight gain obesity because
of reduced satiety and results in a dangerous product
that promotes obesity in

some unique way, this conclusion would be premature.
Why? First off, HFCS is not
pure fructose but instead is
actually a mixture of fructose
and glucose. Indeed, it is
well known that there is no
meaningful difference between the metabolic effects
of sucrose (a disaccharide
with one molecule of fructose and one molecule of
glucose) and HFCS (which is
typically about 55% fructose
and 45% glucose). Nor is
HFCS any different nutritionally than the fruit juice concentrates (FJC) found in so
many “health-food” cookies,
cakes, breakfast cereals,
etc. Why? The commercial
FJC are typically made from
apple, pear, and grape juices
that have had their nutritional
minerals and vitamins removed in processing. Like
HFCS, they too have a bit
higher ratio of fructose to
glucose than the 50-50 mix
seen in refined sugar or sucrose. But at least those
“health foods” are solid and
may contain some fiber from
whole grains, nuts, or dried
fruits so that their satiety per
calorie value is likely still
much greater than would occur if one were to consume
that same sugar (HFCS,
FJC, or sucrose) in a beverage. As bad as a soft drinks
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sweetened with HFCS likely
are for those trying to lose
excess weight and keep it
off, they are not unique in
this regard. Most research
suggests the impact of
HFCS, sucrose, and FJC on
one’s weight would likely be
very similar. Indeed, the
satiety per calorie ratio of
HFCS sweetened drinks are
likely little different than the
same calories from even
fresh squeezed fruit juice.
Replacing HFCS drinks with
fruit juice would simply make
one a better nourished
overweight person because
of their vitamin and mineral
content. There is no data
showing fruit juice is more
satiating per calorie than
HFCS sweetened drinks. So
the results of this recent
study do not demonstrate
that HFCS is likely more fattening than sucrose or commercial FJC because the researchers did not use HFCS,
but rather compared pure
fructose to glucose solutions.
Such data tell us nothing
about the relative effects of
HFCS-sweetened drinks with
a similar fructose and glucose content. Recall also
that this study fed just fructose or glucose alone via a
(Continued at https://
foodandhealth.com/metabolic-effects-fructose/).

Interactive Display Ideas for
Family Meals Month !

!

August is Family Meals Month.
Make the most of this holiday
and inspire your clients to eat
healthfully, all with a single display.!

!

Interactive displays promote
engagement, boost information
retention, and add visual interest to a space.!

!

To create a display for Family
Meals Month, the first thing you
need to do is consider your
space. Is there an area that
can remain safely undisturbed
by other educators, gatherings,
and projects? Can your clients
reach it? Is it in a location
where they could spend some
free time perusing it? How long
will people have access to the
space? Under what circumstances?!

can make an interactive display. If the space is visually accessible, but not physically accessible, don’t worry! You can
make a regular display with a
few simple variations.!

!
Components of Your Display:"
!

Mix and match some of the
ideas below to create a compelling and memorable display
for Family Meals Month.!

!

!

If your space is easily accessible to your clients, then you
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• Photos!
• Include pictures of healthful and balanced meals
that can be served to a
whole family. !
• To make this interactive,
have your clients take pictures of the meals that
make them the most
proud. Offer supplies for
adding those photos to
the board and write down
instructions for how to do
so and any criteria that
the meals must meet (i.e.
nutrients, empty calories).!

!

!

• Recipes!
• Print a few recipes for
meals that you know are
nutritious and come together quickly.!
• To make this interactive,
have clients print up their
favorite healthful recipes
and add them to the
board.!
• Meal Makeover Flaps!
• Cut out a picture of an
unhealthy meal and affix
one edge of it to the bulletin board.!
• Underneath the flap you
created, write a recipe or
include a photo of a
healthful version of that
meal, made over to add
more nutrients. !
• Repeat with other meals.!
• Menu Planning!
• Offer an area for people to
write down the meals they
plan to make this week.!
• Do a sample weekly menu
as a guide.

Join Communicating Food for Health
1 year, 12 issues of Communicating Food for Health
eNewsletter + eHandouts + online member library for
thousands of articles, recipes, handouts, newsletter archive + license to reproduce for one site + store discount.
• Consultant, one person: 1 year: $89 • 2 years: $145
• Corporate, 6 people: 1 year: $349 • 2 years: $550

!

Name: _________________________________________
Title/Company: ___________________________________
Address: _______________________________________
City/State/Zip: ___________________________________
Phone: _________________________________________
E-mail: _________________________________________
__ Check enclosed or __ Charge Visa/MasterCard/AMEX
Card number: ____________________________________
Expiration date: __________________________________
Name on card: ___________________________________
Mail to Food and Health Communications, Inc.
P.O. Box 271108, Louisville, CO 80027;
Phone: 800-462-2352; Fax: 800-433-7435; orders@foodandhealth.com
The content of Communicating Food for Health
is not intended to provide personal medical
advice; this should be obtained from a qualified
health professional.

©www.foodandhealth.com

Tasty Weeknight Dinner

Using the turkey mixture,
form meatballs that are
about the size of golf balls.
Place each meatball in the
sauce. !
Cover and simmer for about
15 to 20 minutes, until
meatballs are cooked
through and flavors have
melded. !
Serve over pasta.!
Nutrition Information:!
Spaghetti with Meatballs!
Serves: 8 | Serving Size: 1 cup!

!

Ingredients:
1 pound lean ground turkey, very cold
2 eggs
2 tablespoons tomato paste
1/4 cup Panko or plain bread crumbs
1 tsp garlic powder
1 tsp black pepper
1 tsp Italian seasoning
Dash paprika!

Serves 8. Each serving contains 333 calories, 4 g fat, 1
g saturated fat, 0 g trans fat,
78 mg cholesterol, 85 mg
sodium, 51 g carbohydrate,
3 g dietary fiber, 6 g sugar,
and 24 g protein.!
Each serving has 9% DV
vitamin A, 10% DV vitamin
C, 3% DV calcium, and 22%
DV iron.!

3 cups marinara sauce (preferably low in sodium)!

Chef’s Tips:!

8 ounces dry spaghetti, cooked according to package instructions!

This dish goes great with
freshly-steamed broccoli
and a salad. !

Directions: !
Combine the turkey, eggs, tomato paste, bread
crumbs, and seasonings in a large bowl and mix
well. !

You can also substitute
whole wheat pasta for an
extra nutrient boost.

In a pan, bring the sauce to a simmer.
Brought to you by:
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Revitalize Your Salad

Nutrition Information:!
Serves 8. Each serving contains 33 calories, 1 g fat, 0 g
saturated fat, 0 g trans fat, 0
mg cholesterol, 27 mg sodium, 6 g carbohydrate, 2 g
dietary fiber, 3 g sugar, and
1 g protein. !
Each serving also has 113%
DV vitamin A, 13% DV vitamin C, 2% DV calcium, and
5% DV iron.!
Farmers’ Market Salad!
Serves: 8 | Serving Size: 1 cup!

!

Ingredients:
8 cups dark green salad mix, rinsed and dried
1 heirloom or beefsteak tomato, sliced
1 grated carrot
1 grated red beet
1 sliced golden beet
1 sliced cucumber
1/2 cup cherry tomatoes
1 tsp olive oil
2 tsp red wine vinegar
Drizzle of balsamic vinegar glaze!
Directions: !
Combine all ingredients in a large mixing bowl and
toss gently.!
Serve, preferably family-style.

Chef’s Tips:!
Experiment with fresh and
dried herbs and grated
cheeses to add more flavor
and variety to your salad. !
Feel free to replace some of
the vegetables in this ingredient list with the ones you
have on hand. Play around
with what’s fresh in your
area. Make this salad your
very own!!
If you slice beets thinly
enough, then you don’t
need to cook them before
tossing them into a salad. I
recommend using a mandolin to get everything super
thin.

Brought to you by:
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Packed Lunches Can Pack a Nutritional Punch
Yes, packing your own lunch can help save
money — but the savings don’t stop there!
Bringing a bagged lunch to school or work
can also save you from unwanted ingredients
and excess calories. Here are some tips for
healthful and tasty packed lunches… !

on the side. Pack a different fruit every day to
keep your lunch fun and full of variety. Apples,
bananas, and oranges are all hearty options.!

!

Dairy!
Adding a dairy product to your lunch will provide you with bone-building calcium. Choose
low-fat milk as your beverage, or add natural
cheeses to your sandwich or salad. If you’re
making a cold pasta salad, adding chunks of
reduced-fat cheese can pack a protein punch
to keep you feeling full for hours.!

!

Grains!
Sandwiches are great lunch options. Pack a
nutritional punch by choosing whole grain
breads, flatbreads, tortilla wraps, or pita
pockets as the base. Check the ingredient list
for “100% whole grain/wheat/etc” and try to
choose a product that doesn’t contain high
fructose corn syrup. If you are not a sandwich
person, you can include whole grains in a
pasta salad (with lots of veggies and beans)
or crackers with natural cheeses.!

!

Meat and Meat Alternatives!
Leftovers make a delicious and nutritious
lunch option! Use last night’s chicken or steak
in your sandwich or salad. No leftovers? No
problem! Try a meat alternative, such as a
hearty bean soup with lots of veggies, or
edamame and tofu cubes tossed in a spicy
ginger vinaigrette over a chopped salad, or
have hummus with carrot sticks and pita
bread wedges.!

!

Fruits and Vegetables!
Instead of heading to an expensive salad bar,
make your own salad for lunch! Include dark
green leafy vegetables like Romaine lettuce
and kale, then add your favorite toppings from
different vegetable families. Try carrots, cucumbers, broccoli, beets, and sprouts. It’s
also fun to add nuts, berries, and avocados to
cover your protein, fruit, and healthy fat needs
in one bowl! If you aren’t adding fruit to your
salad, you can always have it as a juicy snack

!

Healthy Fats!
Don’t forget to add a little bit of healthy fat to
your lunch. It will keep you satiated throughout the afternoon while also adding flavor and
texture to your meal. Consider including avocado slices in your sandwiches, or sprinkling
chopped olives and homemade dressings on
your salads.!

!

Whatever you pack in your lunch, make sure
it packs a nutritional punch by including as
many food groups as you can. There are tons
of combinations to choose from, so a boring
lunch will never be an option!!

!

By Beth Rosen, MS, RD, CDN
Brought to you by:
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Do Processed Foods Belong on Your Table?

No doubt you’ve heard that processed foods
are what’s wrong with the American diet.
They have too much sugar, too much sodium
and too many calories. Processed foods get a
bad rap, but not all processed foods are the
same. There is quite a difference between a
hot dog and canned tuna, but a lunch of either is based on processed foods. !

!

If you used no processed foods, you’d have
to grind your own wheat berries before baking
bread. You’d have no chicken broth in your
pantry, no dried herbs and spices in your cabinet, no cold breakfast cereal and no storebought peanut butter. Instead of shunning
all processed foods, be discriminating.
Choose processed foods that offer lots of nutrition and not extra calories, sugars and
sodium.!

!

Here are some good choices to have on
hand…!

• Whole-grain spaghetti!
• Quick-cooking barley and wheat berries!
• Lower-sodium vegetable and chicken broth !
• A terrific shortcut to homemade soup
and a great way to cut back on salt and
fat!
• Simmer rice and barley in reduced-sodium broth instead of salted water with
butter!
• Canned salmon or tuna!
• An easy way to get your two or more
servings of fish weekly!
Canned
beans!
•
• Drain and rinse to wash away about
40% of the sodium!
• Canned and frozen fruits and vegetables!
• Select varieties without added sodium
and sugar!
Nut
butters!
•
• The natural varieties will not have added
sugar or partially-hydrogenated fats!

!

!

• Steel cut or rolled oats !
• A bowl of oatmeal doesn’t compare to a
packaged oatmeal bar!
No-salt-added
canned and boxed tomatoes !
•
• Use them with pasta, soups, casseroles,
chicken, fish, black beans, and more!
• Whole grain bread!

Some processed foods can help you put together a delicious and nutritious meal in less
time. Choose each one carefully, and read
labels to see how they fit into your diet and
the diets of your family members.!

!

By Jill Weisenberger, MS, RDN, CDE, FAND

Brought to you by:
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Be a Serving Size Sleuth
One of the many roadblocks to healthful eating is overeating. This can happen when we
eat mindlessly when multitasking or when we
don’t know what the intended portion size of
our food looks like. Not knowing this information can ruin our best intentions. One way to
prevent overeating is to be mindful of serving
sizes. Here are some tips on how to mind
your portions and become a Serving Size
Sleuth…!

!
Tip #1: Know The Facts!
!

Food packages come with a Nutrition Facts
label that offers information about the portion
size of that food, along with how many servings are in each package. Reading these labels before making a food purchase will help
you decide if the item fits your nutrient needs,
and if the serving size will satisfy your
hunger.!

Tip #3: Give Yourself a Hand (or a Thumb)!

!

Don’t have access to measuring tools when
dining away from home? No problem! You
can use your hands as a quick reference for
sizing up portions. For instance, a threeounce piece of chicken or beef is roughly the
size of your palm. One-half cup usually fits in
one open, cupped hand, and one cup is
about the size of a closed fist. Your thumb
works well as a gauge for smaller amounts;
the whole thumb is equivalent to one tablespoon, and the tip of the thumb to the first
joint is about the same as one teaspoon.!

!
Tip #2: Mind Your Measurements!
!

Most people overestimate portion sizes and
this can lead to unintended calorie intake. !

!

Here’s a challenge: For one week, measure
your portions using tools like measuring
cups, measuring spoons, and a kitchen
scale. From this exercise, you might be surprised to find that you are eating two portions
of cereal or four portions of cheese, instead
of one of each. After a week, you will be able
to visualize the correct serving sizes of the
foods you eat on a regular basis. If your
memory starts to fade, you can always go
back to using your measuring tools at any
time.!

!

Serving size doesn’t have to be a mystery or
an after-thought on the journey to healthy
eating. Now that you have the right tools, unintended calorie intake will be a pitfall of the
past and one less roadblock to a lifetime of
practicing healthy habits.!

!

By Beth Rosen, MS, RD, CDN

!
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