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Vegetable Oil Composition (approximations)
Saturated % Monosaturated % Polyunsaturated %

Soybean Oil 18 24 58

Canola Oil 6 67 27

Grapeseed Oil 10 16 70

Olive Oil 17 74 9

Coconut Oil 53 37 10

Palm Oil 53 37 10

Beef 50 45 5

Chicken Breast 30 18 52

Fish 40 39 21

Milk (Whole) 62 30 4
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AGEs= Glucose + Protein

• Glyceraldehyde + glucose + lipids + protein 
• Glycolaldehyde + protein + lipid 
• Methyl glyoxal + protein + lipid
• Acetaldehyde + protein + lipid 

• Formation of AGES pathways 
• Maillard: amino group + glucose  Schiff Base  Amadori product  AGEs
• Polyol:sorbitol  fructose  oxoaldehydes  AGEs 
• Lipid peroxidation  AGEs 
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What are AGEs?

• Advanced glycation end products (AGEs) are harmful molecules 
produced in the body during metabolic processes 

• AGEs promote
• Oxidative stress 
• Inflammation 
• Apoptosis (cell injury and destruction) 
• Premature aging 
• Cardiovascular disease 
• Fatty liver disease 
• Neurodegenerative disease 
• Hypertension 
• Renal failure 
• Insulin resistance and pancreatic cell dysfunction 
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Damage by AGEs
• AGEs causes cellular damage, including:

• Mitochondrial dysfunction 
• Promotion of ROS (reactive oxygen species) 
• Production of Nitrogen Reactive species 
• Nuclear factor kappa beta stimulation (NFk-beta), leading to inflammatory cellular 

response 
• Sirtuin-1, aging 

• Extracellular damage affects: 
• Maturation of protein in walls
• Collagen loss
• Elastic tissue loss
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Formation of AGEs Pathways

• Maillard reaction 
• Polyol pathway (fructose production from glucose)
• Lipid peroxidation (of polyunsaturated fats) 
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Maillard Pathway

• Amino group of a protein molecule + glucose combined to make 
AGEs: Maillard reaction 

• Polyol pathway: sorbitol  fructose  oxoaldehyde, results in AGEs
• Lipid peroxidation enhances AGEs 
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Methylglyoxal 

• Drives Millard reaction 250x faster than glucose 
• Derived from the breakdown of glycated proteins 
• Produced in cooking and storage
• Produced with alcohol consumption and making 
• Microbial fermentation 
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Endogenous AGEs

• Diabetes Mellitus e.g. Hemoglobin A1c
• CRF (lack of excretion of waste products) 
• Liver disease 
• Alcohol
• Cigarettes 
• High Omega 6 fatty acid diet
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Endogenous AGEs

• Endogenous AGEs: MOST IMPORTANT TO KEEP GLUCOSE LOW
• Continuous glucose monitoring can most effectively tell you which foods 

are causing a glucose spike thereby causes AGEs 
• Another way to reduce endogenous AGEs is FASTING

• AGEs from Exogenous sources: Cooking and storing food and beverages 
• 90% end up in colon, affecting microbiome 
• 10% are absorbed into the body 
• 30% are excreted in the urine 
• 60% of what is absorbed, ends up in the tissues 
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Inhibitors of AGEs
Synthetic 

Metformin
NSAIDs
Benfotiamine
Pyridoxamine
Naringenine
Hesperidin
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Natural 
Curcumin 
Alpha lipoic acid 
Flavanoids 
Ginko
Celery 
Red pepper 
Parsely
Chamomile 
Mint
Green Tea



Exogenous AGEs 

• Frying 
• Broiling 
• Blackening 
• Charring 
• Baking 
• Cereals 
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Damages by AGEs

• Cellular damage effects: 
• Mitochondrial dysfunction 
• Production of reactive oxygen 

species 
• Production of Nitrogen reactive 

species 
• Nuclear Factor kappa-Beta 

stimulation 
• Sirtuim-1 aging

• Extracellular damage: 
• Matrix proteins results in collagen 

loss
• Elastic tissue loss
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High vs. Low AGEs

High
• Animal foods 
• Processed foods 
• Dry/Direct heat cooking 

• Broiling
• Air frying 
• Grilling 
• Roasting
• BBQ
• Baking

Low
• Naturally high carb foods 
• Naturally high-water content 

foods 
• High phytonutrients 
• Raw, uncooked vegetables 
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AGEs
• Burgers and chicken nuggets: 7,800
• Processed cheese: 8,700
• Breakfast bar: 2,200
• Tofu: 5,900
• Butter: 26,000 in 3oz 
• Margarine: 7,000
• Peanut butter: 7,000
• Fried chicken: 8,000 (poached is <1,100 and raw chicken is <800)
• Bacon: fried with no oil 90,000 in 3oz 

Daily recommended AGEs limit: 15,000
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Heating Oils- Not A Good Thing
• Worse for polyunsaturated fats 

• Because they breakdown into 24-decadienal (an aldehyde) 
• Easily oxidized in the body and hence alter out physiology leading to pro-

inflammatory state 
• Best to worst: 

• Olive> Peanut> Canola> Corn> Soy> Sunflower> Safflower 

• BEST temperature for frying 180-190°C (356-374 °F)
• AVOID smoke-point heating 

• It breaks down fats and triglycerols to free fatty acids + glycerol 
• Free fatty acids (FFA) are not good for you 
• Acrolein, a toxic substance, is produced at high temperatures 
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Heating Oils- Not A Good Thing

• Repeated heating of oil
• Not good 
• Created FFA
• Lowers smoke-point further 

• Bad oils for frying 
• Soybean oil 
• Corn oil
• Canola oil
• Cottonseed oil
• Safflower seed oil 

• Transfats created by repeated heating of vegetable oils 
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Smoke Point °C Smoke Point °F

Butter 150 302

Coconut Oil 150 302

Peanut Oil 150 302

Lard 190 374

Olive Oil 200 392

Refined Coconut Oil 230 446

Ghee 250 482

Avocado Oil 270 518
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Excess Linoleic Acid Syndrome 

• Epidemic of this today because of our increased intake                                          
of vegetable oils- mostly due to processed food industry 

• High Omega 6/Omega 3 ratio >1,  nowadays >10! 
• Causes high Arachidonic acid/ Omega 3 ratio 
• Causes persistent inflammation 
• Above is not supported by AHA/WHO 
• Composition of cell membranes in ALL ORGANS, TISSUES, LDL and RBC’s 

change, causing dysfunction 
• LINOLEIC ACID found in SEED OILS

• Normal levels were <20, now changed to <30!!
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Transfats 
• 1910- all partially hydrogenated vegetable seed oils                                   

are created to be SOLID at room temperature and                                
MELTS in your mouth 

• Perfect for processed food preservation, shelf-life and sales.  
• They are ANTI-PROSTACYCLINE 

• Cause vasoconstriction 
• Cause leukocyte adhesion 
• Cause platelet activation 
• Inhibit ARACHIDONIC ACID conversion to PROCYCLINES and Omega-3
• Increase calcium intake into cells 

• RESULTS: Endothelial cell wall dysfunction leading to CAD and cause 
FATTY LIVER
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Vegetable Oils in Vitamin K2 Deficiency 

• Soybean oil and Canola oil have HIGH                                        
vitamin K1, and some gets converted to K2 in                                  
tissues, although K1 causes CLOTS

• Hydrogenation of soybean oil, canola oil causes increased Transfats but also 
DIHYDRO K1, which antagonizes vitamin K2 causing vitamin K2 deficiency 
(inhibits matrix gLA proteins + osteocalcin) causes non-osseous VASCULAR 
CALCIFICATION 

• DIHYDRO K1 inhibits testosterone production!!

• Therefore, seed oils are linked to LOW TESTOSTERONE
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Seed Oil Phytosterol content (mg/100g)

Olive Oil 288

Soy Oil 355

Rapeseed Oil 893

Corn Oil 990

- Foods. 2019. Aug 9: 344
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Saturated Fats have Different Effect on 
LDL
• Olive oil: LDL↓
• Coconut oil: LDL↓
• Butter: LDL↑

- BMS 2018. Mar 6; 8(3) 
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- BMJ 2013;346:e8707
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- BMJ 2013;346:e8707
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- JAMA. 2006 Feb 8;295(6):655-66
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