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•  We	 demonstrate	 that	 fructose	 activates	
sweet	 taste	 receptors	 on	 beta	 cells	 and	
synergizes	with	glucose	to	amplify	insulin	
release	in	human	and	mouse	islets.		

•  Genetic	 ablation	 of	 the	 sweet	 taste	
receptor	 protein	 T1R2	 obliterates	
fructose-induced	 insulin	 release	 and	 its	
potentiating	 effects	 on	 glucose-
stimulated	 insulin	 secretion	 in	 vitro	 and	
in	vivo.	

PANCREATIC	SWEET	TASTE	RECEPTORS	

FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	
September	2012	

Medical	Research	
Institute	–	Orlando	





CANCER	GROWTH	
•  These	 findings	 show	 that	 cancer	 cells	 can	
readily	 metabolize	 fructose	 to	 increase	
proliferation.	They	have	major	significance	
for	 cancer	 patients	 given	 dietary	 refined	
fructose	 consumption,	 and	 indicate	 that	
efforts	to	reduce	refined	fructose	intake	or	
inhibit	 fructose-mediated	 actions	 may	
disrupt	cancer	growth.	

FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	
October	2010	

University	of	California	
Los	Angeles	





CANCER	GROWTH	
•  Recent	studies	of	human	breast	tumor	cell	
lines	 indicate	 their	 ability	 to	 take	 up	 and	
utilize	 fructose.	 Here	 we	 tested	 the	
hypothesis	that	adding	fructose	to	culture	
induces	 phenotypic	 changes	 in	 cultured	
human	 breast	 tumor	 cells	 that	 are	
associated	with	metastatic	disease.	

FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	
September	2012	

University	of	Arkansas	
Little	Rock	



CANCER	GROWTH	
•  Cells	 cultured	 in	 fructose	 expressed	
distinct	 cell-surface	 glycans.	 The	
addition	 of	 fructose	 affected	
sialylation	and	fucosylation	patterns.	
Fructose	 accelerated	 ce l lu lar	
migration	and	increased	invasion.	

FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	
September	2012	

University	of	Arkansas	
Little	Rock	



CANCER	GROWTH	
•  These	 data	 could	 be	 of	 fundamental	
importance	due	to	the	markedly	increased	
consumption	 of	 sweeteners	 containing	
free	 fructose	 in	 recent	 years,	 as	 they	
suggest	 that	 the	 presence	 of	 fructose	 in	
nutritional	 microenvironment	 of	 tumor	
cells	 may	 negatively	 affect	 the	 outcome	
for	some	breast	cancer	patients.	

FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	
September	2012	

University	of	Arkansas	
Little	Rock	



CANCER	GROWTH	
•  Epidemiologic	 studies	have	shown	that	dietary	

sugar	 intake	 has	 a	 significant	 impact	 on	 the	
development	of	breast	cancer.	We	determined	
that	 fructose	 derived	 from	 the	 sucrose	 was	
responsible	 for	 facilitating	 lung	metastasis	and	
12-HETE	production	in	breast	tumours.	Overall,	
our	 data	 suggested	 that	 dietary	 sugar	 induces	
12-LOX	 signalling	 to	 increase	 risks	 of	 breast	
cancer	development	and	metastasis.	

FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	
March	2016	

University	of	Texas	
Houston	





TOXINS	IN	HONEY	
FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	

March	2014	

Dhaka	University	
Bangladesh	

•  Honey	 my	 contain	 compounds	 that	 may	
lead	 to	 toxicity.	 A	 compound	 not	 naturally	
present	 in	 honey,	 named	 5-hydroxy-
methylfurfural	 (HMF),	 may	 be	 formed	
during	 the	 heating	 or	 preservation	
processes	of	honey.	(…)		

•  HMF	is	a	compound	that	may	be	mutagenic,	
carcinogenic	and	cytotoxic.	



TOXINS	IN	HONEY	
FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	

March	2014	

US	Department	of	
Agriculture	

•  In	the	United	States,	high-fructose	corn	
s y r up	 h a s	 b e come	 a	 s u c r o s e	
replacement	 for	 honey	 bees	 and	 has	
widespread	use	as	a	sweetener	in	many	
processed	 foods	 and	 beverage	 for	
h u m a n	 c o n s u m p t i o n . 	 	 ( … )	
Hydroxymethylfurfural	(HMF)	is	a	heat-
formed	 contaminant	 and	 is	 the	 most	
noted	toxin	to	honey	bees.	







AVAILABILITY	
FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	

September	2012	

University	of	California	
San	Francisco	

•  Evolutionarily,	sugar	as	fruit	was	
available	to	our	ancestor	for	only	
a	 few	months	a	year	 (at	harvest	
time),	 or	 as	 honey,	 which	 was	
guarded	by	bees.	
•  Nature	made	 sugar	 hard	 to	 get;	
man	made	it	easy.	





•  CHRONIC	KIDNEY	DISEASE	
•  ELEVATED	BLOOD	PRESSURE	
•  HYPERURICEMIA	
•  HYPERTRIGLYCERIDEMIA	
•  INCREASED	VISCERAL	ADIPOSITY	
•  INCREASED	ADIPOSITY	GAIN	
•  DECREASED	INSULIN	SENSITIVITY	
•  NON	ALCOHOLIC	FATTY	LIVER	DISEASE	
•  METABOLIC	SYNDROME	
•  IMPAIRED	COGNITIVE	FUNCTION	
•  FOOD	INTAKE	DYSREGULATION	
•  CANCER	GROWTH	

FRUCTOSE	DAMAGE	
Dr	Georges	MOUTON		September	2012	
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MAXIMUM PER DAY: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

FRUITS  
 

 

Fruit  
 

Size or Quantity 
 

Fructose (g)  
 

Fruit 
 

Size or Quantity 
 

Fructose (g) 
 

Olives 10 olives (40g) Trace Orange 1 fruit (130g) 4.1  
Avocado 1/2 fruit (100g) 0.2  Pineapple 1 slice (85g) 4.5  
Lime 1 fruit (65g) 0.2  Kumquat 5 fruits (95g) 4.5  
Passion fruit 1 fruit (20g) 0.5  Lychee 6 fruits (60g) 4.6  
Damson 1 fruit (25g) 1.0  Papaya ½ medium (150g) 5.0  
Apricot, fresh 1 fruit (35g) 1.0  Peach 1 medium (150g) 5.1  
Cranberries 1 cup (110g) 1.3  Blueberries 1 cup (150g) 5.2  
Guava 1 fruit (55g) 1.4  Mulberries 1 cup (125g) 5.3  
Lemon 1 fruit (110g) 1.7  Pomelo ¼ fruit (150g) 5.3  
Gooseberries 1 cup (150g) 1.9  Cherries 15 fruits (120g) 5.4  
Melon (Cantaloupe) 1 slice (125g) 2.0  Nectarine 1 medium (140g) 5.7  
Plum  1 fruit (65g) 2.0  Prickly pear 1 fruit (100g) 5.7  
Satsuma 1 medium (70g) 2.2  Watermelon 1 slice (285g) 6.6 
Fig, fresh 1 fruit (50g) 2.2  Grapes 20 fruits (100g) 7.7  
Sharon fruit 1 fruit (25g) 2.3  Banana 1 medium (120g) 8.3  
Melon (Galia) 1 slice (125g)  2.6  Mango ½ fruit (105g) 8.4  
Tangerine 1 medium (90g) 2.7  Pear 1 medium (180g) 9.8  
Raspberries 1 cup (110g) 2.8  Pomegranate 1 fruit (280g) 9.9  
Grapefruit  ½ fruit (120g) 2.8  Apple, fresh 1 medium (180g) 13.3  
Melon (Honeydew) 1 slice (125g) 2.9  Dates, fresh 6 fruits (145g)     21.8 
Redcurrants 1 cup  (110g) 3.0        

Dried Fruits Whitecurrants 1 cup (110g) 3.0  
Clementine 1 medium (75g) 3.3  Prunes 6 fruits (60g) 9.6  
Loganberries 1 cup (145g) 3.5  Apricots, dried ½ cup (60g) 9.8  
Quince 1 fruit (90g) 3.6  Figs, dried 6 fruits (50g) 11.3  
Blackberries 1 cup (145g) 3.7  Dates, dried ½ cup (80g) 26.9  
Strawberries 10 fruits (120g) 3.8  Currants ½ cup (80g) 27.5  
Kiwi 1 fruit (75g) 3.8  Sultanas ½ cup (80g) 28.6  
Greengage 1 fruit (66g) 4.0  Raisins ½ cup (80g) 28.7  
Blackcurrants 1 cup (110g) 4.0  Apple, dried 1 cup (85g) 35.9  

  

 

Your Guide: 
 

Fresh fruit is an integral part of a healthful diet, bringing valuable vitamins, potassium, 
phytonutrients and fibre. However, the fructose content of fruit can vary greatly.  
 
As a general rule, we recommend you eat one to three servings of fresh fruit daily, 
making choices that fit within your fructose limit (see above).  
 
As well as taking account of the fructose content, challenge yourself to eat a wide 
variety and diversity of different fruits low in fructose as indicated in this list. 
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MAXIMUM PER DAY: 

 

 
 

VEGETABLES 
 

 

Vegetable  
 

Size or Quantity 
 

Fructose (g)  
 

Vegetable 
 

Size or Quantity 
 

Fructose (g) 
 

Seaweed N/A Trace Asparagus 6 spears (100g) 1.2  
Mushroom 1 cup, sliced (70g) 0.1  Purple broccoli 3 spears (90g) 1.2  
Swiss chard 1 cup (35g) 0.1  Green bean ½ cup (90g) 1.2  
Watercress 1 cup, chopped (35g) 0.1  Lentil, red split ½ cup, raw (95g) 1.2  
Celery 1 stalk (40g) 0.2  Aubergine ¼ whole (135g) 1.2  
Spinach 1 cup (30g) 0.2  Red kidney bean ½ cup, raw (90g) 1.3  
Spring onion 1 medium (15g) 0.2  Okra 1 cup (100g) 1.4  
Chinese cabbage 1 cup, shredded (70g) 0.2  Hummus ½ cup (125g) 1.4  
Radish 6 medium (25g) 0.2  Chickpea ½ cup, raw (100g) 1.4  
Rhubarb 1 stalk (50g) 0.3  Cabbage 1 cup, shredded (70g) 1.4  
Endive 1 cup (50g) 0.3  Artichoke (Jerusalem) 1 cup, sliced (150g) 1.4  
Lettuce 1 cup, shredded (35g) 0.3  Runner bean ½ cup (90g) 1.5  
Shallot 2 tbsp., chopped (20g) 0.3  Tomato 1 medium (90g) 1.5  
Cucumber ½ cup, slices (50g) 0.4  Potato (new) 1 medium (210g) 1.5  
Kale 1 cup, chopped (65g) 0.5  Haricot bean ½ cup, raw (105g) 1.5  
Yam 1 cup (150g) 0.5  Celeriac 1 cup (155g) 1.6  
Radicchio 1 cup, shredded (40g) 0.5  Peas ½ cup (75g) 1.6  
Parsley 1 cup, chopped (60g) 0.5  Carrot (young) 1 medium (60g) 1.6  
Broad beans ½ cup (125g) 0.6  Pepper, green 1 medium (120g) 1.7  
Potato (old) 1 medium (210g) 0.6  Squash, spaghetti 1 cup, cubes (101g) 1.7  
Artichoke (globe) 1 medium (125g) 0.6  Cauliflower ¼ medium (145g) 1.7  
Sweetcorn ½ cup (75g) 0.7  Brussels sprouts 6 sprouts (115g) 1.9  
Lentil (green & brown) ½ cup, raw (95g) 0.7  Carrot (old) 1 medium (60g) 2.1  
Mangetout 1 cup (110g) 0.7  Kohlrabi  1 cup (135g) 2.3  
Broccoli  3 spears (90g) 0.8  Turnip 1 medium (120g) 2.4  
Courgette ½ medium (100g) 0.9  Onion 1 medium (110g) 2.9  
Spring greens 1 cup, shredded (70g) 0.9  Beetroot 1 medium (80g) 2.9  
Pumpkin 1 cup (115g) 0.9  Swede 1 cup, cubes (140g) 2.9  
Fennel (bulb) ½ bulb (115g) 0.9  Squash, butternut 1 cup, cubes (140g) 3.2  
Tomatoes, sun-dried ½ cup (55g) 1.0  Pepper, yellow 1 medium (120g) 3.6  
Sugar snap peas 1 cup (110g) 1.0  Sweet potato 1 medium (130g) 3.6  
Tomato puree 1 tablespoon (15g) 1.1  Parsnip 1 cup, sliced (135g) 3.6  
Leek 1 medium (90g) 1.1  Pepper, red 1 medium (120g) 4.3  
Cabbage, red 1 cup, shredded (70g) 1.1  Plantain 1 cup (150g) 4.3  

 

 
Your Guide: 

 
Eating a diet rich in vegetables is essential to optimal health. As well as vitamins, minerals 
and fibre, vegetables bring an abundance of phytonutrients, which promote health and 
resistance to disease.  
 

As a general rule, we recommend you eat 5 or more servings of vegetables daily. Whilst 
most vegetables are low in fructose, please keep track of how your intake of vegetables 
contributes to your overall fructose intake.  
 

Additionally, strive to eat the widest variety and diversity of different vegetables you 
possible can. 





FRUCTOSE	DAMAGE	
Dr	Georges	MOUTON		April	2018	
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MAXIMUM PER DAY: 

 

  
 
 
 
 

 

  SWEETENERS 
 

 

   TABLE SUGAR  
 

Sweetener 
 

Quantity 
 

Fructose (g) 
 

Sugar from cane or beet, saccharose, sucrose 

(all synonyms) provide about  

half glucose and half fructose:  

see labels for "sugars" 

Molasses 1 teaspoon 1.5  
Maple syrup 1 teaspoon 1.5  
Honey 1 teaspoon 2.1  
Agave Nectar 1 teaspoon 2.8  

 

 
 

 

 

DRINKS 
 

 
Home-made juices & 

smoothies 

 
According to the fruits and/or 

vegetables used 
(all the fructose is in the juice!) 

 

Red wine  
Dry white wine 

Champagne  
Rose wine 
Cider (dry) 

Sweet white wine 
Cider (sweet)  

Trace 
0.5 g/glass 
1.0g/glass 
3.0 g/glass 
5.1g/pint 

6.0 g/glass 
7.4g/pint 

 
Processed juices & 

smoothies 

 
See labels for “sugars”  

(typically from 8 g/100ml to 14 
g/100ml) 

 

 
Tomato juice 

V8 
Coconut water 

 

 
3 g/100 ml 

3.5 g/100 ml 
5 g/100 ml 

      

Vegetable milks may contain added fructose (e.g. in the form of fructose syrup or within sugar): see labels! 
 

Your Guide: 
 

The amount of fructose consumed through sugar, sweeteners, juices, smoothies, 
coconut water, and alcoholic drinks can quickly add up, faster than with solids. 
 
Sugars and sweeteners are largely devoid of the health promoting phytonutrients and 
fibre found in fresh fruits and vegetables, making them a far more deleterious source 
of fructose.  They always should be avoided or taken in minute amounts at the best. 
 
Fruit juices and fruit smoothies can be extremely high in fructose and should be 
avoided (both homemade and especially commercial versions). However, homemade 
green vegetable juices and smoothies (lemon or lime can also be added) are low in 
fructose and represent a much better choice (not so much on an empty stomach). 
 





CARDIOVASCULAR	RISK	
•  IMPORTANCE:	 Epidemiologic	 studies	 have	 suggested	 that	

higher	 intake	 of	 added	 sugar	 is	 associated	 with	
cardiovascular	disease	(CVD)	risk	factors.	

•  MAIN	 OUTCOMES:	 Adjusted	 hazard	 ratios	 were	 1.30	 and	
2.75	 respectively,	 comparing	 participants	 who	 consumed	
10.0%	to	24.9%	or	25.0%	or	more	calories	from	added	sugar	
with	those	who	consumed	less	than	10.0%	of	calories	from	
added	 sugar.	 CONCLUSIONS	 We	 observed	 a	 significant	
relationship	 between	 added	 sugar	 consumption	 and	
increased	risk	for	CVD	mortality.	

FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	
May	2014	

Centers for 
Disease Control 
and Prevention, 
Atlanta, Georgia	



CARDIOVASCULAR	RISK	
•  We	are	 in	 the	midst	of	 a	paradigm	 shift	 in	 research	on	

the	health	effect	of	sugar,	one	fueled	by	extremely	high	
rates	of	 added	 sugar	overconsumption	 in	 the	American	
public.	 	 Past	 concerns	 revolved	 around	 obesity	 and	
denta l	 car ies	 as	 the	 main	 hea l th	 hazards .		
Overconsumption	 of	 added	 sugars	 has	 long	 been	
associated	 with	 an	 increased	 risk	 of	 cardiovascular	
disease	(CVD).	 	However,	under	the	old	paradigm	it	was	
assumed	to	be	a	marker	for	unhealthy	diet	or	obesity.	

FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	
May	2014	

University	of	California	
San	Francisco	



CARDIOVASCULAR	RISK	
•  The	 new	 paradigm	 views	 sugar	
overconsumption	as	an	 independent	
risk	 factor	 in	 CVD	 as	 well	 as	 many	
other	 chronic	 diseases,	 including	
diabetes	mellitus,	 liver	cirrhosis,	and	
dementia	 -	 all	 linked	 to	 metabolic	
perturbations	involving	dyslipidemia,	
hypertension,	and	insulin	resistance.	

FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	
May	2014	

University	of	California	
San	Francisco	



CARDIOVASCULAR	RISK	
•  The	 new	 paradigm	 hypothesis	
that	 sugar	 has	 adverse	 health	
effects	 above	 any	 purported	
role	 as	 “empty	 calories”	
promoting	obesity.	 	 Too	much	
sugar	 does	 not	 just	 make	 us	
fat;	it	can	also	make	us	sick.	

FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	
May	2014	

University	of	California	
San	Francisco	





•  Here	we	report	that	reactive	oxygen	species	(ROS	
-	H2O2)	production	occurred	during	haemoglobin	
fructation	 in	 vitro	 using	 chemiluminescence	
methods.	 Following	 accumulation	 of	 ROS,	 heme	
degradation	products	were	accumulated	reaching	
a	 plateau	 along	 with	 the	 detected	 ROS.	 Thus,	
fructose	 may	 make	 a	 significant	 contribution	 to	
the	production	of	ROS,	glycation	of	proteins,	and	
heme	degradation	during	diabetes.	

FRUCTATION	
FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	

April	2018	

University	of	Tehran	





•  Fructose-mediated	 protein	
glycation	 (fructation)	 has	 been	
linked	to	an	increase	in	diabetic	
a n d 	 c a r d i o v a s c u l a r	
complications	 due	 to	 over	
consumption	 of	 high-fructose	
containing	diets	in	recent	times.	

FRUCTATION	
FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	

April	2018	

Western	Sydney	
University	



•  CONCLUSION:	 These	 findings	
provide	new	insights	into	the	anti-
glycation	 properties	 of	 (R)-alpha-
lipoic	 acid	 (ALA)	 and	 emphasize	
that	 ALA	 supplementation	 is	
beneficial	 in	 the	 prevention	 of	
AGEs-mediated	 diabetic	 and	
cardiovascular	complications.	

FRUCTATION	
FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	

April	2018	

Western	Sydney	
University	



•  High	 dietary	 fructose	 is	 a	 major	
contributor	 to	 insulin	 resistance	 and	
metabolic	 syndrome,	 disturbing	 tissue	
and	 organ	 functions.	 Fructose	 is	 mainly	
absorbed	 into	 systemic	 circulation	 by	
glucose	transporter	2	(GLUT2)	and	GLUT5,	
and	 metabolized	 in	 liver	 to	 produce	
glucose,	 lactate,	 triglycerides,	 free	 fatty	
acids,	uric	acid,	and	methylglyoxal.	

CONCLUSION	
FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	

April	2018	

Nanjing	University	





•  Fructose	 and	 its	 metabolites	
directly	 and/or	 indirectly	 cause	
o x i d a t i v e	 s t r e s s , 	 c h r o n i c	
i n f l amma t i o n ,	 e n d o t h e l i a l	
dys funct ion,	 autophagy	 and	
increased	 intestinal	 permeability,	
and	 then	 further	 aggravate	 the	
metabolic	syndrome	with	tissue	and	
organ	dysfunctions.		

CONCLUSION	
FRUCTOSE	DAMAGE	Dr	Georges	MOUTON	

April	2018	

Nanjing	University	
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