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Nutrition Information ñVoicesò

ÅNutrition Science Research

ÅJournalism

ÅFood Industry

ÅOrganizations (AHA, ADA, etc.)

ÅFederal Government (USDA, FDA)

**



FDA, ADA, ADA

ñAll Safeò
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Measurement of Sweetener 

Consumption:  Added Sugar

ÅAdded Sugar AvailabilityïDisappearance data

ïOver estimates

ÅUp 19% between 1970-2005

Å148g/day to 176 g/day = 37t./day to 

44t./day



Measurement of Sweetener 

Consumption:  Added Sugar

ÅAdded Sugar  intake ((NHANES) self reported 

consumption)

ïUnder estimates

ÅUp 28% between 1977-1999

Å64 g/day to 82 g/day = 16 t./day to 20 t./day

Å256 calories/day to 328 calories/day



Average added sugar: 

Increased about 5 tsp/day/past 25 

years
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Problem:              

Chronic 50 year 

exposure to high and 

increasing intakes of  

sugar . . .              



ñThe Perfect Stormò Ÿ Diabesity

ÅModern Western Diet/Lifestyleð

associated with insulin resistance 
(hyperlipidemia & wt. gain)

ïHigh in added sugarsðfrom sucrose or HFCS

ïHigh in damaged fatsðtrans fats, & more

ïLow in healthy fatsðomega 3ôs & more

ïHigh in refined carbohydrates

ïLow in body use/movement or exercise



WHO/FAO Expert Consultation:
Diet, Nutrition and the Prevention of Chronic 

Diseases

ÅñFree sugarsò (added sugars) <10% of 

total caloric intake

ï1600 calorie diet = 10 tsp sugar

World Health Organization



US Dietary Guidelines for Sugar

Å1985   ñAvoid too much sugarò

Å2000   ñChoose beverages and foods to  moderate 
your intake of sugarsò

Å2005  ñChoose & prepare foods & beverages 
with little added sugars or caloric 
sweeteners, such as amounts suggested by 
the USDA Food Guide & the DASH Eating 
Plan.ò



USDA Food Guide or DASH

Å1600 calorie diet 

ï3 tsp. added sugar per day

ïñDiscretionary Allowanceò= 132 calories

Å2000 calorie diet

ï8 tsp added sugar per day

ïñDiscretionary Allowanceò= 267 calories



Institute of Medicine (IOM)

U.S. Dietary Reference Intakes (DRIs)

Å<25% of energy from added sugar 

ÅLack of clear and consistent relationship 

between total or added sugar intake and 

obesity

ÅInsufficient evidence to recommend upper 

limit for dietary sugars

http://books.nap.edu/openbook.php?isbn=0309085373



25%/day of calories 

from added SUGAR

25% calories for 2000 calorie diet = 

500 sugar calories = 

33tsp sugar = 

2/3cup sugar per day



>25% of calories from SUGAR

Males

13%     4-8 yrs

20%     9-18yrs

15%    19-50yrs

National Academy of Sciences, IOM, Dietary Reference Intakes 2002

Females

13%      4-8yrs

21%      9-13yrs

31%      14-18yrs

21%      19-50yrs



US Sources of Added Sugar 

Intake

Soda 33%

Sugar & Candy 16%

Fruit Drinks    (fruitades & fruit punch) 10%

Dairy desserts & milk products 9%

Other grains (honey nut waffles, cinnamon 

toast, etc.)

6%



<10% of calories from SUGAR
(10tsp on 1600 calorie diet

12 tsp on 2000 calorie diet)

25%     4-8 yrs

21%     9-18yrs

30%    19-50yrs

45%     50+yrs

National Academy of Sciences, IOM, Dietary Reference Intakes 2002



Natural Sugar Sources

ÅGlucose*

ÅFructose*

ÅGalactose*

ÅSucrose** (glucose-fructose)  (Table Sugar)

ÅLactose** (glucose-galactose)  (Milk Sugar)

*Mono-saccharide

**Di-saccharide



Sugar Sources    

Absorption/Metabolism

ÅGlucose*

ÅFructose*

ÅGalactose*

ÅSucrose** (glucose          fructose)

ÅLactose** (glucose          galactose)

Intestinal enzymes



Sugar Sources    

Absorption/Metabolism

ÅGlucose*--Sucrose, High Fructose Corn 

Syrup, & Starches

ÅFructose*--Sucrose, High-Fructose Corn 

Syrup, Honey, Fruits & Juices

ÅGalactose*--Milk/Dairy



Glucose & Fructose Metabolism

ÅGalactose Ÿ

ïLiver quickly converts majority to glucose

ÅGlucose Ÿ 

ïUsed as an immediate energy source by all 
cells

ïOR stored as glycogen by all cells

ïOR converted into TG by the liver and stored 
in cells

ÅFructose Ÿ

ïNO cells use fructose as an energy source! 

ïGoes immediately to the liver where it is 
rapidly converted to fatty acids and 
transported as free fatty acids or triglycerides



Whatôs the problem with added sugars?



Why ñModerateò intake of sugar?

ÅExcess Energy & fewer nutrients

ÅAdverse health effects of sugar

ïDental carries

Murphy S. AJCN 2003; 78(suppl):827s-33s



American Diabetes Association & FDA

ÅñNo adverse health effects w/ increased 

sucrose consumption in individuals with 

diabetes or with normal glucose.ò

ÅBased mostly on acute blood glucose 

effects



Chronic Diseases & Sugar

ÅHeart Disease

ï TG, LDL, HDL, insulin sensitivity

ÅNo conclusive studies

ÅCancer

ï lung cancer risk --Case-control study in 

Uruguay risk with sugar intake

ïBreastðinconsistent

ï colorectal cancer & polyps

Mardes A. Fam Econ Nutr Rev 2001;13(1):87-91

Burly EurJCancerPrev 1997;6:422-34



ÅControversy & Confusion around high 

fructose corn syrup (HFCS)

ÅUnique digestion, absorption & 

metabolism of fructose

ïAssociation with elevated lipids & insulin 

resistance

ïñFreeò Fructose

Fructose



Fructose found in Sucrose & HFCS

Fructose = ñFruit Sugarò



Fructose (grams)

12 oz. coke 20 grams

½ c. pudding 9 grams

¾ cup raisin bran 5 grams

1 apple 6 grams

1 banana 5 grams

1 c. apple juice 14 grams

1 peach 2 grams

1 apricot 1 gram

Added 

Fructose

Natural 

Fructose

Fructose = ñFruit Sugarò

Fructose found in Sucrose & HFCS



HFCS

Total Fructose

Free FructoseObesity

Bray G. AJCN 2004;79:537-43

HFCSOverweight

Trends in obesity and Fructose Intake



HFCS-

42

HFCS-

55

Sucrose Honey

Fructose 42% 55% 50% 45%

Glucose 53% 42% 50% 43%

Other 

Sugars

5% 3% 0 5%

Comparison of Caloric Sweetener 

Compositions



USDA 

Sugars& 

Sweeteners 

Yearbook.  

2007

Powerpnt.lnk

Sugar consumption 

1970-2007



What is the difference between Sucrose & 

High Fructose Corn Syrup?

ÅSucrose = ñBoundò fructose & glucose

ÅHFCS = ñFreeò fructose & glucose



How much fructose are we eating?



Average added sugar: 

Increase of  5 tsp/day/past 25 years

Average FructoseConsumption:

30g/day ɸ 40g/day over 25 years 

7 ı  tsp/day ɸ 10  tsp/day        

(increase of  2½  tsp/day)

Changes in Fructose Consumption

Bantle JP. AmJClinNutr 2000; 72:1128-34  



Males

13%   4-8 yrs

20%   9-18yrs

15%   19-50yrs

Females

13%   4-8 yrs

21%   9-13yrs

31%   14-18yrs

21%   19-50yrs

20% Adults averaging more than 

60grams/day added fructose

= 15tsp/day = 1/3 cup



Males

13%   4-8 yrs

20%   9-18yrs

15%   19-50yrs

Females

13%   4-8 yrs

21%   9-13yrs

31%   14-18yrs

21%   19-50yrs

25% Children averaging more than    

75 grams/day added fructose

= 19tsp/day = 1/2 cup



Males

13%   4-8 yrs

20%   9-18yrs

15%   19-50yrs

Females

13%   4-8 yrs

21%   9-13yrs

31%   14-18yrs

21%   19-50yrs

45% of dietary fructose comes from 

HFCS in beverages--sodas



How is high fructose corn syrup made?

ÅCorn Ÿ 

ÅCorn starch Ÿ 

ÅCorn syrup (100% glucose) Ÿ 

ÅUse  enzymes to invert glucose to fructose 

Ÿ 

ÅBlend  glucose and fructose to make 

HFCS-42 or HFCS-55

ÅHFCS-55 is used in most beverages



What are researchers/organizations saying 

about fructose?



American Diabetes Association & Fructose

ñIn individuals with diabetes, fructose produces a 

lower postprandial glucose response when it 

replaces sucrose or starch in the diet; however, 

this benefit is tempered by concern that 

fructose may adversely affect plasma lipids. 

Therefore, the use of added fructose as a 

sweetening agent in the diabetic diet is not 

recommended. There is, however, no reason to 

recommend that people with diabetes avoid 

naturally occurring fructose in fruits, vegetables, 

and other foods.ò



American Diabetes Association & Sucrose

ñSubstantial evidence from clinical studies 

demonstrates that dietary sucrose does not 

increase glycemia more than isocaloric amounts 

of starch. Thus, intake of sucrose and sucrose-

containing foods by people with diabetes does 

not need to be restricted because of 

concern about aggravating hyperglycemia. 

Sucrose can be substituted for other 

carbohydrate sources in the meal plan or, if 

added to the meal plan, adequately covered with 

insulin or another glucose-lowering medication.ò 



ñ

Not toxic, but large amounts may be unsafe 

or promote bad nutrition.

High Fructose Corn Syrup 

CUT BACK

ÅHFCS not more harmful than sucrose

ÅConsume too much of both

ÅLarge amounts increase TGôs-- increase 
risk of heart disease

ÅLarge amounts may affect hormones 
insulin, leptin, ghrelinðhormones that 
regulate appetite, increasing risk of wt. gain 
& obesity



Whatôs really the problem with 

fructose?

(from sucrose or HFCS)



Glucose & Fructose Metabolism

ÅGlucose Ÿ 

ïUsed as an immediate energy source by all 

cells

ïOR stored as glycogen by all cells

ïOR converted into TG by the liver 

ÅFructose Ÿ

ïNO cells use fructose as an energy source!  

No biological need for fructose! 

ïGoes immediately to the liver where it is 

rapidly converted to fatty acids and 

transported as free fatty acids or triglycerides



Fructose           

Metabolism

Grehlin

**



Excellent article on Carbohydrate Chemistry 

& Metabolism

http://www.medbio.info

/Horn/PDF%20files/

carbohydrate_metabolism_March_2007b.pdf

http://www.medbio.info/


What else is unique about fructose?

These hormones are very 

involved with carbohydrate 

& lipid metabolism and 

appetite regulation.



ÅHormone made by fat cells

ÅRegulates food intake, energy expenditure and 
body adiposity

ÅIncrease 4 hours or more after eatingðinvolved 
with medium to long term regulation of intake

ÅLeptin response is proportional to insulin 
respnses to meals

ÅInsulin increases leptin gene expression & is the 
main signal in leptin production

ÅDecrease leptin production my contribute to the 
effects of high fat diets to induce weight gain

Fructose & Energy Homeostasis 

&  Obesity: Leptin

**



ÅHormone produced by the stomach & upper 
small intestine

ÅAdministration of Ghrelin increases food intake & 
induced wt. gain in rats

ÅInversely related to body weight

ÅIncreases after weight loss from dieting & 
exercise . . But not after gastric bypass

ÅDecreases after eating

ÅInsulin & glucose responses to meals contribute 
to ghrelin suppression

ÅMinimal suppression of ghrelin with fructose

Fructose & Energy Homeostasis & Obesity 

:Ghrelin

**



Experimental Animal Studies w/Fructose

Sanchez-Lozada L. AmJClinNutr 2008;88:1189-90

ÅFructose induces Metabolic Syndrome

ÅInsulin Resistance

ÅElevated TGôs

ÅAbdominal obesity

ÅElevated BP

ÅInflammation

ÅOxidative stress

ÅEndothelial dysfunction

ÅMicrovascular disease

ÅHyperuricemia (Gout)

ÅGlomerular hypertension (Renal disease)

ÅFatty liver



Sanchez-Lozada L. AmJClinNutr 2008;88:1189-90

ÅFructose induces Metabolic Syndrome

ÅInsulin Resistance

ÅElevated TGôs

ÅAbdominal obesity

ÅElevated BP

ÅInflammation

ÅOxidative stress

ÅEndothelial dysfunction

ÅMicrovascular disease

ÅHyperuricemia (Gout)

ÅGlomerular hypertension (Renal disease)

ÅFatty liver

Metabolic Changes 

NOT SEEN WITH GLUCOSE

Experimental Animal Studies w/Fructose



ñThe Perfect Stormò Ÿ Diabesity

ÅModern Western Diet/Lifestyleð

associated with insulin resistance 
(hyperlipidemia & wt. gain)

ïHigh in fructoseðfrom sucrose or HFCS

ïHigh in damaged fatsðtrans fats & more

ïLow in healthy fatsðomega 3ôs & more

ïHigh in refined carbohydrates

ïLow in body use/movement or exercise



Experimental Animal Studies w/Fructose

ÅFructose induces Metabolic Syndrome

ÅInsulin Resistance

ÅElevated TGôs

ÅAbdominal obesity

ÅElevated BP

ÅInflammation

ÅOxidative stress

ÅEndothelial dysfunction

ÅMicrovascular disease

ÅHyperuricemia (Gout)

ÅGlomerular hypertension (Renal disease)

ÅFatty liver

Human studies?

Yes . . But not all.

Absolutely with TG and Leptin 

Havel P. Nutr Rev 2005;63(5):133-157                           

Daly M. AJCN 2003; 78(4):865s-872s                                

Bloomgarden Z.  Diabetes Care 2004; 27(2):602-09



Fructose:  Review Articles

ÅHavel, Peter.   Dietary Fructose:  Implications for 
Dysregulation of Energy Homeostasis and 
Lipid/Carbohydrate Metabolism.  Nutrition Reviews May 
2005;63 (5):1331-57

ÅBasciano, H. etal.  Fructose, insulin resistance, and 
metabolic dyslipidemia.  Nutrition & Metabolism Feb. 
2005; 2(5):1-14 
www.nutritionandmetabolism.com/content/2/1/5

ÅElliott, S. etal.  Fructose, weight gain and the insulin 
resistance syndrome.  Am J Clin Nutr 2002;76:911-22

http://www.nutritionandmetabolism.com/content/2/1/5


Animal Studies: High Fructose 

Diet (30% calories)

ÅX 2 wks

ïInsulin resistance (esp. in muscleðrelated to 

accumulation of TG lipids in muscle)

ïIGT

ï Body fat

ï Blood pressure

ï Triglyceridesðesp. VLDL TG

ï Non-alcoholic fatty liver disease

Le KA.  CurrOpClinNutr&MetabCare 2006;9:469-475



Effects of Fructose or Sucrose Consumption 

on Circulating Lipids (humans)

Å18 small studies reviewed (n=5-15)

ÅHealthy or hyperinsulimic &/or obese 

ÅFed fructose or sucrose or glucoseð5-

40% of energy x1-12 wks

ÅResults:  dose dependent rise in TG only 

w/fructose or sucrose diet

ÅTG rise was 7-90% from baseline

Havel P. Nutr Rev 2005;63(5):133-157



Teff Study:  Fructose & Leptin

Å12 normal weight womenð30% kcals as 

fructose or glucose (45 grams at each 

meal)ðfollowed BG levels x 24hrs

Teff K. JClinEndo&Metab 2004; 89(6):2963-72

AUC 

glycemia

insulin leptin grehlin TG

Fructose 55% 49% 24% 30% 35%

Glucose



Teff Study

Fructose & TGôs in Insulin Resistant Adults

Å17 obese adults

Å30% kcals added fructose or 

glucose x 24hrs

ÅMeasured a variety of 

hormones

Teff K. JClinEndoMetab 2009; doi:10.1210jc.2008-2192

AUC 

glycemia

leptin grehlin TG

Fructose 50 % 30% No 

difference

200%

Glucose



Survey Results: Fructose-C-Peptide

Nurses Health Study

Å20% higher c-peptide values in those 

nurses who ate the highest amounts of 

fructose

Wu R. AmJClinNutr 2004;80:1043-49



Fructose & Insulin Sensitivity

ÅImpairs suppression of free fatty acid 

production

ÅActivates pro-inflammatory cytokines

ÅCirculating free fatty acids & fatty acids 

from TG can lead to fat deposition in liver 

& skeletal muscle (this is a long-term 

effect)

Itani SI. Diabetes 2002; 51:2005-2011



HFCS & ñFreeò Fructose



ñFREEò Fructose& Reactive 

Carbonyls

ÅReactive carbonylsare ñfree radicalsò that 

promote oxidative damage & are high in 

persons with diabetes

Åŷ Reactive Carbonyls in sodaôs w/ HFCS

Ho C. Presentation: Am Chem Society 9-23-07 (Rutgers University)                          

ñFood Bioactives & Nutraceuticals:  Production, Chemistry, Analysis & Health 

Effectsò



Å1 can HFCS soda has 5x reactive 
carbonyls found in persons with diabetes

ÅReactive carbonyls in sodas w/ ñFree 
fructose & Free glucoseò ïnot sucrose

ÅTea drinks w/ HFCS Ź50% Reactive 
Carbonyls

ÅCarbonation ŷ Reactive Carbonyl content

ñFREEò Fructose& Reactive 

Carbonyls

Lo CY.  Food Chemistry 2008; 107:1100-1103.  Baynes J. Diabetes 1999:48:1-9 

Tan, D.  2008: Ann.NY Acad Sci 1126:72-75. Ho C. Presentation: Am Chem 

Society 9-23-07 ñFood Bioactives & Nutraceuticalsò



Is there an association with sodas 

& health?



Sugary Soda Consumption & Albuminuria

(NHANES Data 1999-2004)

Å>2 sugary sodas/day = 40% risk 

albuminuria

ÅWomen > 2 sugary sodas/day= 86% risk 

albuminuriaðparticularly lower weight 

women

ÅOdds ratio adjusted for BP, diabetes, 

obesity and uric acid levels

Å?Something in the sodas

Shoham D.  2008.  PLoS ONE 3(10):doi:10.1371/journal.pone.0003431



Basciano H. Nutrition & Metabolism 2005; 2(5):1-14     

Le KA.  CurrOpinClinNutrMetabCare 2006 9:469-75

ñ . . . urgent need for public awareness of the 

risks associated with high fructose consumption 

and greater efforts should be made to curb the 

supplementation of packaged foods with high 

fructose additives (including sucrose!).ò

ñ . . recent findings raise serious concern 

regarding the deleterious effects of fructose and 

its potential role in metabolic disorders .ò

Fructose:  Expert Researchers Conslusions



Artificial Sweeteners



FDA Approved Artificial Sweeteners

ÅSaccharine (Sweet & Low)

ÅAspartame (Nutrasweet, Equal)

ÅSucralose (Splenda)

ÅAcesulfame Potassium (Sunnet, Sweet 

One)

ÅNeotame (currently not used in products)



50% of US population use 

artificial sweeteners



Argument for Artificial Sweeteners

ÅReplacing ½ of added sugars would save 

121,200 kcal/year/person

ÅSafety proven and endorsed by FDA and 

ADA

ÅBy ingesting foods with artificial 

sweeteners instead of sugar, people can 

satisfy their need for sweet without the 

calories.



What does the expert organizations 

say about artificial sweeteners?



FDA, ADA, ADA

ñAll Safeò



American Dietetic Association
Evidence Based Library

Good---Fair---Limited

ÅGood=Strong design study, consistent 
results

ÅFair=Quality of evidence not as strong, 
some uncertainty.  But enough to follow 
guideline.

ÅLimited=Shows little clear advantage to 
one approach vs. another . . Be cautious. 

EatRight.org American Dietetic Association



Low Calorie Sweeteners

ADA Evidence Library

Evidence? ñGOODòñFAIRòñLIMITEDò

Safe? X ??

Help manage 

DM & BG

X ??



What does research say about 

artificial sweeteners (diet sodas) & 

associated health affects?



ARIC Study

(Atherosclerosis Risk in Communities Study)

ÅFollowed 9500 adults x 9 yrs

ÅLooked at diet and Metabolic syndrome 

clinical markers

Å34% greater risk of Metabolic Syndrome 

w/highest intake of diet soda

Lutsey PL.  Circulation 2008; 117:754-761



Framingham Heart Study

ÅFollowed 6000 adults

ÅLooked at soda intake and metabolic 

syndrome

Å1 regular or diet soda/day = 56% risk 

metabolic syndrome

Dhingra R. Circulation 2007;116:480-488



NHANES 1988-1994

Å20,000 adults followed x 20 yrs

ÅAdults with DM, >1 diet soda/day = .7 

A1C than those who drank none

Mackenzie T. Ann Epidemiol 2006;16:688-691



Nurses Health Study (n=19,000)

Å11% risk of hypertension for >2-3 

cans/day of regular cola

Å44% risk of hypertension for >4 cans/day 

of regular cola

Å9% risk of hypertension for >2-3 

cans/day of diet cola

Å19% risk of hypertension for >4 cans/day 

of diet cola

Winkelmayer WC. JAMA 2005;294:2330-2335



How does FDA make decisions 

about the safety of Artificial 

Sweeteners??



1958 Food Additives Amendment

ÅDefines food additive

ÅDescribes petition procedure for approval

ÅFood additive is unsafe until proven 

safe

ÅBases safety relative to intended use and 

expected daily intake



1959 Delany Anti-Cancer Clause

A substance is not safe if it has been 

shown to cause cancer by appropriate 

studies, regardless of the level of 

ingestion



FDA Sweetener Approval Process

ÅHow will the sweetener be used?

ÅWho will consume and how much?

ÅWhat does the additive do in the food?

ÅWhat does the additive do in our bodies?

ÅHas the product been shown to be safe?

ï?Adverse effects to the individual or off spring, --

cancer or chronic toxicity?

ÅWho makes the sweetener, how and where?

**



FDA Study Requirements:  

Animals:  Acute and Chronic Studies
ÅToxicity

ïSingle dose

ï28-90 days

ï6mths-2yrs

ïLethal dose, maximum tolerated dose, organs 
targeted, no adverse effect level

ÅCarcinogenicity (max tolerated dose)

ÅReproductive toxicity (prior, during, after)

ïFertility, postnatal development

ÅMetabolism & pharmacokinetic studies

ïAbsorption, distribution in body, route of metabolism, 
metabolites, degree & mode of elimination

Toxicological Principles for the Safety 
Assessment of Food Ingredients 
Redbook 2000**



FDA Study Requirements:  

Animals:  Acute and Chronic Studies

Toxicological Principles for the Safety 
Assessment of Food Ingredients 
Redbook 2000

Until recently . . . NO 

requirements to examine effects 

of an additive on neurological 

effects!

Human studies are NOT required 

for approval!  

**



ñGRAS Listò 
Generally Recognized as Safe

Scientific consensus on their safety based 

on a  history of use prior to 1958 or on 

well known scientific information . . 

Evaluated by scientific experts qualified by 

training and experience to evaluate its 

safety



Acceptable Daily Intake (ADI)

ÅWt. of sweetener per kg/body weight that a 

person can safely consume every day 

over a lifetime without risk

Å100 times less than the maximum level 

at which no observed effect occurs in 

animals

**



ADIðHow Much?

Sweetener ADI

mg/kg/day

ADI Equivalent

150 lb person

Saccharin 5 mg 8.5 packets of 

sweetener

Aspartame 50 mg 15 cans soda

Acesulfame K 15 mg 25 cans soda

Sucralose 15 mg 15 cans of diet 

soda



FDA Approved Artificial Sweeteners

ÅSaccharine (Sweet & Low)

ÅAspartame (Nutrasweet, Equal)

ÅSucralose (Splenda)

ÅAcesulfame Potassium (Sunnet, Sweet 

One)



Saccharine discovered & used since 1879

ñGRASò 1972

Saccharine:  Sweet óN Low or Sugar Twin                          

Synthetic Chemical

300 x sweetness of sugar



Saccharine Metabolism

ÅWell absorbed

ÅStable at various temps and pH

ÅExcreted unchanged in the urine & feces



1977 Saccharin Banned

ÅStudy found to cause bladder cancer in 

rats

BY THE FDA. . . Saccharin is the only 

low-calorie sweetener on the 

market!!



Congress Stopped the Ban

ÅPassed legislation

ïSaccharin Study and Labeling Act

ïLaw extended numerous times



Required to include on labels:

ñUse of this product may be hazardous to your 

health. This product contains saccharin which 

has been determined to cause cancer in 

laboratory animals.ò 

Å Banned in Canada

Å Use continues in USA 

In May 2000, the U.S. Department of  Health and Human 

Services removed saccharin from its list of  cancer-causing 

chemicals.



Unsafe in amounts consumed or is very poorly 

tested and not worth any risk.

Saccharin                

Avoid

ÅAnimal studies show saccharin related to cancer 
of bladder, uterus, ovaries, skin, blood vessels & 
other organs.

ÅMay increase potency of other cancer-causing 
chemicals

ÅIndustry agrees to cancer association in rat 
bladders, but states the mechanism would not 
occur in humans

ÅPerhaps could cause cancer by a different 
mechanism?



1981

Aspartame: NutraSweet or  Equal

200x sweetness of sugar



Å75% of all reports of adverse reactions to 

food supply substances from 1981-1995



ñThere is no published scientific evidence that Chronic 

Fatigue Syndrome is caused by a nutritional deficiency. 

Many patients do report intolerances for 

certain substances that may be found in foods 

or over-the-counter medications, such as 

alcohol or the artificial sweetener aspartame.
While evidence is currently lacking for nutritional defects in 

CFS patients, it should also be added that a balanced diet 

can be conducive to better health in general and would be 

expected to have beneficial effects in any chronic illness.ò 

CDC.GOV/cfs/cfscauses.htm

CDC Report: Chronic Fatigue Syndrome



ñIn summary, currently available information, based on data 

with limitations as described in the report, indicates a wide 

variety of complaints that are generally of a mild nature. 

Although it may be that certain individuals have an 

unusual sensitivity to the product, these data do not 

provide evidence for the existence of serious, widespread, 

adverse health consequences attendant to the use of 

aspartame.ò  . . . . . The only way these possibilities can 

be thoroughly evaluated would be through focused 

clinical studies.òReported by Div of Nutrition, Center for 

Health Promotion and Education, CDC 

CDC.GOV/MMWR

CDC Nutrasweet Investigation & Report:





Drake M. Lancet 1986:10:631



Aspartame & Headaches

ÅDouble blind cross over study w/ 32 pts who 
claimed aspartame associated headaches

ÅOf those very sure of the association, 37% got 
headaches with aspartame compared to 18% 
with placebo

ÅñIt appears that some people are particularly 
susceptible to headaches caused by aspartame 
and may want to limit their intake.ò

VanDen Eeden SK. Neurology 1994:44;1787



Artificial Sweetener:

Nutrasweet

Å Di-peptide

Aspartyl-pehnylalanine-methylester

Å In gut rapidly hydrolyzed to

Aspartate and phenylalanine and methanol

Common 

Amino 

Acids

Common 

compound in 

fruits/veges



Concerns W/ Aspartame

ÅApproval process Ÿ conflict of interest



ÅDid Searle ignore early warning signs?

ÅSeizure, Blindness victims point to NutraSweet

ÅWhat critics say about NutraSweet

ÅNutrasweet approval marred by controversy

ÅSweet Corporate Victories

http://www.wnho.net/upi_1987_aspartame1.htm

**

Gregory Gordon 

United Press International 10-07-87                               

Investigative Report Series:                                  

NutraSweet:  Questions Swirl



Concerns W/ Aspartame

ÅAspartate, phenylalanine and methanol Ÿ 
CNS effects

ïPossible Neurotoxine

ÅSeizures, lupus, MS, Alzheimer's Disease

ÅHeadache, blurry vision, memory loss, 
dizziness, hallucinations

ÅMood, anxiety



Aspartate

ÅAmino acid

ÅExcitatory neurotransmitter in CNS at high 

doses (like glutamate)

Kretchmer N. Sugars & Sweeteners 1991



Methanol

ÅNo controlled long term studies on low 

level methanol exposure



Methanol

ÅMethanol is enzymatically converted to 

C02 

ÅIntermediates of this conversion are 

formaldehyde & formate

ÅDo we see high blood levels of 

formaldehyde w/aspartame consumption?

ÅFruit juices contain 140mg/l methanol, 

aspartame soda = 56mg/l



Formaldehyde derived from dietary aspartame 

binds to tissue components in vivo

ÅRat study

ïñsuggests formaldehyde from aspartame may 

be cumulative in tissuesò

Åhttp://www.mpwhi.com/formaldehyde_from_aspartame.pdf

ÅTrocho C. 1998 Life Sci 63(5):337-349

http://www.mpwhi.com/formaldehyde_from_aspartame.pdf


Soffritti M. Environ Health Persp;2007:115(9)

Å1900 rats exposed to NutraSweet in 

utero 

ÅFollowed until death (3 yrs) . . 

ÅFound higher rate of leukemia and 

lymphoma with NutraSweet

Dr. Soffritti



Cancer & Aspartame

Å2006 U.S. NCI

ïFollowed 500,000 seniorsðno relationship 
between aspartame intake and cancer risk

ïExamined lymphomas, leukemia & brain 
tumors x5 yrs amongst seniors
ÅFound no relationship between cancer risk and 

aspartame intake

ÅHowever . . .None had consumed aspartame as 
a child



Unsafe in amounts consumed or is very poorly 

tested and not worth any risk.

Aspartame      

Avoid

ÅLifelong consumption of aspartame 
probably increases the risk of cancer

ÅPeopleðespecially young childrenð
should avoid aspartame, switch to 
Sucralose/splenda, or avoid all artificially 
sweetened foods



1999 approved

Sucralose: Splenda
Chlorinated Sugar: Synthetic Chemical

600x sweetness of sugar



Splenda does not hydrolyze or dechlorinate following ingestion

Chlorine replaces the 

hydroxyl groups.



Splenda =

Sucrose + chlorine

Å11-27% absorbed

ÅUnabsorbed sucralose excreted unchanged in the feces

ÅAbsorbed sucralose excreted unchanged in urine

ÅSucralose degradation occurs under prolonged storage 
at high heat and in high acid environments--
?insignificant?

ÅHuman studiesðno carcinogenic, reproductive or 
neurologic risk



What does unabsorbed Sucralose in 

the gut do?

ÅEffects on intestinal microflora?



Splenda & Gut Microflora

Å12 week rat studyðsplenda & gut 

microflora

Å5 groups:  Doses 1.1mg/kg-11mg/kg

ïADI= 5mg/kg 

Abou-Donia M.  JToxicology&EnvironHealth 2008; 71:1415-1429



Splenda & Gut Microflora Results

ÅImmediate effects on gut bacteria

Abou-Donia M.  JToxicology&EnvironHealth 2008; 71:1415-1429



Splenda & Gut Microflora Results

Gut

Microflora

1.1mg/kg     

Splenda

3.3-11mg/kg 

Splenda

Anerobes 50% 70-80%

Bifidobacteria

Lactobacilli

40% 70-80%

Bacteroides 70% 70-80%

Aerobic bacteria NS 50-70%
=150# person 

drinking                   

1 can diet soda



Recovery Periodð12 weeks:
Splenda & Gut Microflora Results

Gut

Microflora

1.1mg/kg     

Splenda

3.3-11mg.kg 

Splenda

Anerobes 50% 50-80%

Bifidobacteria

Lactobacilli

NS 60-70%

Bacteroides NS NS

Aerobic bacteria NS NS

Abou-Donia M.  JToxicology&EnvironHealth 2008; 71:1415-1429



Splenda & tissue changes 

in the rat gut
ÅNumerous alternations in gut tissue:

ïLymphocytic infiltration

ïEpithelial scarring

ïDepletion of goblet cells

ïGlandular disorganization

ïFocally dilated vessels stuffed with 

lymphocytes

Abou-Donia M.  JToxicology&EnvironHealth 2008; 71:1415-1429

**



The additive appears to be safe. 

Sucralose    

SAFE

ÅSafer than other artificial sweeteners, but 

usually used with other sweeteners

ÅRat study found it may cause premature 

shrinkage of the thymus glandðlater 

studies found no problem

ÅNo cancer found in studies



ÅCSPI safety decision did not include the 

gut microflora information. . . Needs to be 

considered.



1998

Acesulfame-K= Synthetic Chemical

200x sweetness of sugar

Å5,6-dimethyl-1,2,3-oxathiazine-4(3H)-one-2,2-dioxide

Approved in 90 countries



Ace-K Synthesis

ÅProduced from different chemicalsð

ketones, alkynes, etc.

ÅInconspicuousðalways used with other 

sweeteners!



Ace-K Metabolism

ÅNot metabolized by the body

ÅQuickly absorbed and excreted in the 

urine intact

ÅSome tissue accumulation

ÅTemp, time & pH stable



ñUnsafe in amounts consumed or is very poorly tested 

and not worth any risk.ò

Acesulfame-K 

Avoid

ÅStudies done in 1970ôs were mediocre 

quality

ÅBreakdown product acetoacetamide, 

affected thyroid gland in rats, rabbits & 

dogs.  

ÅFast growing benign tumors in rats when 

fed acetoacetamide daily



Natural Sugars: 

Sugar AlcoholsðPolyols
50% sweetness of sugar

GRAS



Ingredients:  Maltitol, Cocoa Mass, 

Cocoa Butter, Inulin, Soy Lecithin, 

Natural Vanilla, Cinnamon

Effective Carbohydrate Calculation:     

Total Carbs: 15 g     

Poly Alcohols (Maltitol):           11 g     

Fiber:                                          3 g     

NET IMPACT CARBS:            1 g            

* * * * * * * * * * * * * * * * * * * * * * 

Maltitol has been omitted from the 

carbohydrate calculation as the 

conversion requires little or no insulin 

and does not cause an appreciable 

increase in serum glucose levels.



Natural Sugars: Sugar Alcohols

ÅNaturally occurring moleculesðfound in 

fruits, vegetables 

ÅNot a sugar and not an alcohol

ÅManufactured from mono or 

disaccharides: 

ÅSugar:  H(HCHO)nHCO Ÿhydrogenation                    

Sugar alcohol:  H(HCHO)n+1H



Benefits of Polyols

ÅAbsorbed slowly--50% (varies) reach the colon 
intact

ÅPrebiotic effectðpromote control health & 
control disease conditions----serve as a 
substrate for colon bacteria

ÅGI side effect = flatulence or laxative effects in 
excess of 50g. Sorbitol

ÅAbsorbed polyol is metabolized to various 
compounds, including fructose or excreted 
unchanged 



Ingredient Made From Sweetness GI Cal/g

Sucrose 100% 60 4

Maltitol**          Maltose 75% 36 2.7

Xylitol*             D-xylose 100% 13 2.5

Sorbitol*           Glucose 60% 9 2.5

Lactitol**           Lactose 35% 6 2

Mannitol*          Mannose 60% 0 1.5

Erythritol*          Glucose 70% 0 0.2

Hydrogenated monosaccharide* or disaccharide**



Not toxic, but large amounts may be unsafe or 

promote bad nutrition.

Sorbitol                 

Cut Back

ÅUnsafe or bad nutrition is related to the 

laxative effects of sugar alcohols





2008 GRAS

Stevia (Rebiana):  Truvia or PureVia

South American Plant

(China is worldôs largest producer)

100-300x sweetness of sucrose

ñholy grail of high-potency 

sweeteners, because they are 

naturally derivedò

http://www.candida-cure-recipes.com/images/stevia-sprig-white-background.jpg


Stevia

ÅUsed in Japan since 1971--40% of sweetener 
use

ÅApproved as a Dietary Supplement until 2008

ÅGRAS in USA Dec. 2008, and approved for 
foods in 2008 Australia and New Zealand

ÅBanned in Europe, Hong Kong and Singapore



Manufacturing

ÅProcessing involves:

ïRefinement by

ÅHot water extraction 

ÅIon exchange/separation with an absorption resin

ÅFiltration w/Precipitation (rinsed w/methanol or 

ethanol)

ÅCrystallization & Drying

Nabors L. Alternative Sweeteners Calorie Control Council, Marcel 

Dekker, Inc. 1991                                         

http://www.fiagro.org.sv/archivos/0/998.pdf**



Metabolism

ÅSome excreted unchanged in the feces

ÅMost degraded by intestinal bacteria to 

steviol and glucose, which are then 

absorbed

ÅSteviol is conjugated in the liver and 

excreted in the bile

ÅMetabolism not well investigated

**



Controversy

ÅStevia plant is not GRAS approved, only 

the chemically refined Rebiana extract

Å1985 study found that steviol is possibly a 

mutagen

ÅMixed results in terms of toxicology and 

adverse effects, but in general not harmful



Ingredients:  Erythritol, Rebiana, Natural Flavors



May pose a risk and needs to be better tested. Try 

to avoid

Natural does not always mean safe

Canada, Europe & USA rejected stevia because of 

reported reproductive & mutagenic concerns in rats and 

hamsters

UCLA toxicologists requested that the FDA do further tests 

before approving

Stevia                        

Caution



Agave Syrup

GRAS

2x sweeter than sugar

Same calories as sugar


