
òITõS NOT NICE 
TO FOOL WITH

MOTHER 
NATUREó
FROM FRUITé

TO THE LABé

TO PROCESSED FOODSé 

TO YOU! 



FRUCTOSE ðWHATITIS

ÅFRUCTOSEIS A NATURALLY OCCURRING SIMPLE SUGAR 

(MONOSACCHARIDE), CHEMICALLY CLASSIFIED ALONGSIDE GLUCOSE AND 

GALACTOSE AS ONE OF THE THREE BASIC BUILDING BLOCKS OF 

CARBOHYDRATES. OFTEN REFERRED TO AS "FRUIT SUGAR," FRUCTOSE IS 

FOUND NATURALLY IN FRUITS, HONEY, AND ROOT VEGETABLES. IT IS THE

SWEETEST OF ALL NATURALLY OCCURRING SUGARS ñ ABOUT 1.2 TO 1.8 

TIMES SWEETER THAN SUCROSE(TABLE SUGAR).
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ÅA SIX-CARBON SUGAR (HEXOSE) WITH THE MOLECULAR 

FORMULA CϠHϛϜOϠ.

ÅSTRUCTURALLY DISTINCT FROM GLUCOSE: FRUCTOSE IS A 

KETOSE SUGAR (IT HAS A KETONE GROUP), WHILE GLUCOSE IS 

AN ALDOSE SUGAR (IT HAS AN ALDEHYDE GROUP).

Å IN AQUEOUS SOLUTIONS, FRUCTOSE EXISTS IN SEVERAL FORMS 

(LINEAR AND CYCLIC), BUT PRIMARILY AS A FIVE-MEMBERED 

RING (FURANOSE FORM).

CHEMICAL STRUCTURE



NATURAL 
SOURCES

ÅFRUITS (ESPECIALLY APPLES, 

PEARS, GRAPES, WATERMELON)

ÅHONEY

ÅSOME ROOT VEGETABLES (LIKE 

BEETS AND SWEET POTATOES)

ÅSMALL AMOUNTS IN OTHER 

FOODS (SOME NUTS, GRAINS)
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COMMERCIAL
PROCESSED FORMS

ÅHIGH-FRUCTOSE CORN SYRUP (HFCS) ñ 

INDUSTRIALLY MANUFACTURED FROM CORN 

STARCH.

ÅCRYSTALLINE FRUCTOSE ñ HIGHLY PURIFIED AND 

USED AS A SWEETENER IN SOME PROCESSED 

FOODS AND BEVERAGES.
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KEY PHYSIOLOGICAL NOTE

UNLIKE GLUCOSE, FRUCTOSE IS METABOLIZED ALMOST 

ENTIRELY BY THE LIVER. WHEN CONSUMED IN SMALL 

AMOUNTS FROM NATURAL FOODS, THIS POSES NO 

PROBLEM. HOWEVER, WHEN CONSUMED IN LARGE 

QUANTITIES (ESPECIALLY IN THE FORM OF PROCESSED 

SWEETENERS), THE LIVER BECOMES OVERWHELMED, WHICH 

HAS PROFOUND METABOLIC CONSEQUENCES ñ A TOPIC 

WE WILL EXPLORE SHORTLY.
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LETõS TAKE A 
LOOK BACK!
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FRUCTOSE BECAME AVAILABLE AS 
A LIQUID IN THE 1970S

IN THE EARLY 1970S, THE FOOD INDUSTRY UNLOCKED A NEW CHAPTER IN 

HUMAN SUGAR CONSUMPTION: LIQUID FRUCTOSE.

PRIOR TO THIS TIME, FRUCTOSE INTAKE CAME ALMOST EXCLUSIVELY FROM 

WHOLE FOODS LIKE FRUITS AND HONEY. THE AVERAGE AMERICAN 

CONSUMED ABOUT 5 GRAMS OF FRUCTOSE PER DAY ñ A SMALL, NATURAL 

AMOUNT THAT THE LIVER COULD EASILY HANDLE.

WITH THE ADVENT OF INDUSTRIAL FOOD PROCESSING TECHNOLOGIES, 

HOWEVER, THE ABILITY TO ISOLATE, CONCENTRATE, AND DISSOLVE 

FRUCTOSE INTO LIQUID FORM OPENED THE FLOODGATES.
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EARLY 
DEVELOPMENTSÅLIQUID FRUCTOSE SYRUPS (NOT YET "HIGH-FRUCTOSE 

CORN SYRUP") BECAME ATTRACTIVE TO FOOD COMPANIES 
BECAUSE:

Å THEY WERE SWEETER THAN SUCROSE.

THEY DISSOLVED EASILY IN BEVERAGES AND PROCESSED 
FOODS.

ÅTHEY HAD A LONG SHELF LIFE AND PREVENTED 
CRYSTALLIZATION IN PRODUCTS LIKE SOFT DRINKS AND 
BAKED GOODS.
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Advances in enzymatic 
processing techniques 
allowed manufacturers to 
hydrolyze fructose from 
sources like sugar beets, 
sugar cane, and cornstarch.



RISE IN CONSUMPTION

ÅWITH LIQUID FRUCTOSE NOW CHEAP AND READILY AVAILABLE, IT 

STARTED BEING HEAVILY ADDED TO SODAS, CANDIES, PASTRIES, AND 

OTHER PROCESSED FOODS.

ÅAS A RESULT, AVERAGE DAILY FRUCTOSE CONSUMPTION IN THE U.S. 

SKYROCKETED FROM ABOUT 5 GRAMS TO 33 GRAMS PER PERSON 

PER DAY DURING THE 1970S.
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KEY POINT
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This early surge was 
not due to high-fructose 

corn syrup (HFCS).

It was pure fructose or 
liquid fructose syrup, 

distinct from HFCS, 
which contains a mixture 
of glucose and fructose.



INDUSTRY MOTIVATION

ÅTHE POST-WORLD WAR II ERA SAW EXPLOSIVE GROWTH IN PACKAGED 

FOODS AND MASS MARKETING OF SOFT DRINKS.

ÅFOOD COMPANIES WERE SEARCHING FOR CHEAPER, MORE SHELF-STABLE 

SWEETENERS THAT COULD ALSO APPEAL TO EVOLVING AMERICAN TASTES 

(TOWARD SWEETER FOODS).

ÅFRUCTOSE FIT THE BILL: IT WAS CHEAP TO PRODUCE, CHEMICALLY STABLE, 

AND INCREDIBLY SWEET EVEN AT LOWER CONCENTRATIONS.
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SETTING THE 
STAGE

THE BROADER CULTURAL BACKDROP OF 

THE 1970S ñ WITH AN ECONOMIC 

EMPHASIS ON EFFICIENCY, MASS 

PRODUCTION, AND COST-CUTTING IN 

FOOD MANUFACTURING ñ CREATED A 

PERFECT STORM FOR THE 

PROLIFERATION OF LIQUID FRUCTOSE. 

CONSUMERS WERE LARGELY UNAWARE 

THAT THE METABOLIC IMPACT OF 

FRUCTOSE DIFFERED DRAMATICALLY 

FROM GLUCOSE OR SUCROSE, 

SETTING THE STAGE FOR DECADES OF 

RISING CHRONIC DISEASE.
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THE INTRODUCTION OF HIGH-
FRUCTOSE CORN SYRUP (HFCS)

AS IF THE RISE OF LIQUID FRUCTOSE WASNõT ENOUGH, THE 

FOOD INDUSTRY FOUND A WAY TO TAKE THINGS EVEN 

FURTHER: ENTER HIGH-FRUCTOSE CORN SYRUP (HFCS).

HFCS WAS NOT MERELY ANOTHER LIQUID SUGAR; IT WAS A 

CHEMICALLY ENGINEERED SWEETENER DESIGNED TO BE 

CHEAP, VERSATILE, AND MORE ADDICTIVE ñ AND IT 

CHANGED THE LANDSCAPE OF AMERICAN (AND EVENTUALLY 

GLOBAL) HEALTH.

5/3/2025 Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc.



DEVELOPMENT

In the late 1950s and early 1960s, Japanese researchers developed a process using 
glucose isomerase enzymes to convert glucose from cornstarch into fructose.

By tweaking the ratios, manufacturers could create syrups with varying 
concentrations of fructose and glucose.

In 1967, HFCS was first introduced 
commercially in the U.S.

Mass adoption came shortly after ñ especially into 
soft drinks and processed foods ñ by the early to 
mid-1970s.
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COMPOSITION

Unlike pure liquid fructose, 
HFCS is a blend:

Common forms:

ÅHFCS-42: ~42% fructose, 53% 
glucose (used in baked goods).

ÅHFCS-55: ~55% fructose, 42% 
glucose (used in soft drinks).

Structurally similar to table 
sugar (sucrose), but in HFCS, 

the glucose and fructose are 
free-floating (unbound), 

whereas in sucrose they are 
chemically bonded.

This matters because free 
fructose and glucose are 
absorbed faster, spiking 

blood sugar and 
overloading the liver even 

more aggressively.
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WHY HFCS BECAME SO 
POPULAR

COST: CORN SUBSIDIES MADE HFCS CHEAPER 
THAN CANE SUGAR.

CONVENIENCE: HFCS IS LIQUID у EASY TO 
BLEND INTO BEVERAGES AND PROCESSED FOODS 
WITHOUT CRYSTALLIZING.

SHELF STABILITY: HFCS EXTENDS THE SHELF LIFE 
OF MANY PROCESSED PRODUCTS.

ÅSWEETNESS: COMPARABLE (OR SLIGHTLY 
HIGHER) SWEETNESS TO SUCROSE AT A LOWER 
COST.
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CONSUMPTION EXPLOSION!

BY THE 1980S AND 1990S, HFCS WAS 
EVERYWHERE у SOFT DRINKS, SALAD 
DRESSINGS, KETCHUP, YOGURT, BREAD, SOUPS, 
"HEALTH BARS," AND MORE.

AT ITS PEAK, HFCS ACCOUNTED FOR MORE THAN 
40% OF ALL CALORIC SWEETENERS ADDED TO 
FOODS AND BEVERAGES IN THE UNITED STATES.
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SWEET DEAL OR 
TICKING TIME 
BOMB?

"HIGH-FRUCTOSE CORN SYRUP 

WASNõT JUST A SWEET DEAL 

FOR MANUFACTURERS ñ IT WAS 

A TICKING TIME BOMB FOR 

PUBLIC HEALTH."
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TIMELINE OF 
EVENTS
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Year Event

Late 1950sðEarly 

1960s

Enzymatic process to make HFCS 

developed

1967 HFCS enters U.S. market

Early 1970s
HFCS begins replacing cane 

sugar in processed foods

Late 1970s
Major soda companies switch 

from sucrose to HFCS

1980sð1990s
HFCS consumption peaks in U.S. 

diet



WHERE HFCS IS FOUND

WHEN HIGH-FRUCTOSE CORN SYRUP TOOK HOLD IN THE 

AMERICAN FOOD SUPPLY, IT WASNõT JUST ADDED TO OBVIOUS 

SWEETS LIKE CANDY AND SODA.

IT RAPIDLY INFILTRATED NEARLY EVERY CATEGORY OF 

PROCESSED FOOD, OFTEN IN PLACES WHERE CONSUMERS 

WOULDNõT EXPECT TO FIND ADDED SUGARS AT ALL.

THIS WIDESPREAD INCORPORATION MEANT THAT EVEN 

INDIVIDUALS TRYING TO EAT "SAVORY" OR "LOW-FAT" FOODS 

WERE OFTEN UNKNOWINGLY CONSUMING SIGNIFICANT 

AMOUNTS OF FRUCTOSE.
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BEVERAGES

ÅREGULAR SODAS (E.G., COCA-

COLA, PEPSI)

ÅSWEETENED TEAS

ÅFRUIT PUNCHES AND "FRUIT-

FLAVORED" DRINKS

ÅSPORTS DRINKS AND ENERGY 

DRINKS
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CONDIMENTS & 
DRESSINGS

ÅKETCHUP

ÅBARBECUE SAUCE

ÅSALAD DRESSINGS (ESPECIALLY 

"LOW-FAT" VERSIONS)

ÅSWEET AND SOUR SAUCE

ÅTERIYAKI SAUCE
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BAKED GOODS 
& SNACK 
FOODS

ÅCOMMERCIAL BREADS AND 

HAMBURGER BUNS

ÅMUFFINS, DONUTS, PASTRIES

ÅBREAKFAST CEREALS AND 

CEREAL BARS

ÅGRANOLA BARS

ÅCRACKERS (EVEN "SAVORY" 

ONES)
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DAIRY & DAIRY 
ALTERNATIVES

ÅFLAVORED YOGURTS

ÅPUDDING CUPS

ÅCOFFEE CREAMERS
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PACKAGED & CONVENIENCE FOODS

ÅCANNED SOUPS (ESPECIALLY TOMATO SOUP)

ÅCANNED FRUITS (PACKED IN SYRUP)

ÅFROZEN DINNERS

Å"HEALTHY" FROZEN ENTREES AND DIET MEALS

ÅMEAL REPLACEMENT SHAKES
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SOME 
SURPRISING 
SOURCES

ÅPEANUT BUTTER (NON-

NATURAL VERSIONS)

ÅJAMS AND JELLIES

ÅPICKLES (SWEET PICKLES AND 

RELISHES)

ÅBAKED BEANS

ÅFAST FOOD ITEMS (BUNS, 

SAUCES, EVEN SOME FRIES!)
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"BY THE LATE 20TH CENTURY, HFCS 
WASNõT JUST A SWEETENER ñ IT WAS 

PRACTICALLY A FOOD GROUP."
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HEALTH EFFECTS 
OF HFCS 

CONSUMPTION

THE MASSIVE INCREASE IN 

FRUCTOSE CONSUMPTION 

ñ FUELED BY HFCS-LADEN 

FOODS ñ HAS HAD 

PROFOUND AND 

DEVASTATING IMPACTS ON 

PUBLIC HEALTH.

UNLIKE GLUCOSE, WHICH 

THE BODY USES WIDELY FOR 

IMMEDIATE ENERGY NEEDS, 

EXCESS FRUCTOSE IS 

PRIMARILY HANDLED BY THE 

LIVER, OVERWHELMING ITS 

CAPACITY AND TRIGGERING 

A CASCADE OF METABOLIC 

DYSFUNCTIONS.
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