Nutritionnal ,  Energy (9 kcal/g), digestibility of Triglycerides 98 %  Essential Fatty acids (acide linoleic acid ω6 et α-linolenic acid ω3) 46 Impaired by aging, alcohol, nutrient deficiencies, trans FA, elevated cholesterol

→ oleochemical market: high demand for oleochemistry in 2030, 30 Millions of tons, rapidly increasing market Potentially interesting sources that have to be developped: crambs, camelina, calendula, lunaire, euphorbia, lesquerella : all with specific FA of interest but with low yield => improvement necessary to be come good sources.

→ cosmetics market: rapidly increasing, lipids and skins have in common lots of componenents, application in oral or dermatologic applications. ω6membranar fluidity, barrier properties ω3 anti-inflam, main membranar constituants, ω9 emollient Use and developments of lots of esters in formulation (adjustement of HLB, waxes…)

22

Few socio-economic data Consummed in exces, omega-6 FA can : -impair the beneficial health effects of oméga-3, notably with regards to CV protection.

-Induce pains and inflammatory illnessess such as asthma and arthritis.

-++ present in modern food diet: maize, sunflower, soya, carthame, grapeseed oils, etc.

-Minimal biological need in LA ~ 2 % TEI, which corresponds roughly to 4,4 g/j for a total intake of 2000 Kcal/j. ANSES => ANC à 4 % of TEI.

Gamma-linolenic acid (GLA, C18:3 cis 6,9,12) not to be confused with ALA (C18:3 cis 9,12,15), is synthesized by body from LA (C18:2 cis 9,12) under the action of Delta-6 desaturase.

-But conversion can get LIMITED by: excessive consumptin of cholesterol and of « bad fat » (trans, saturated, etc.), alcohol, aging, diabetes… -Food product, direct source of GLA: borage oil (24 %), evening primrose oil (8 %), blackcurrent oil (18 % d'AGL) and spiruline.

Arachidonic acid (AA, C20:4, w6 -males and females >14, 15 µg of alpha-tocopherol per day.

-Expressed in the most active and used form => alpha-tocopherol. 1 mg alpha-tocopherol=1.5 International Units (IU).  Transformation into methyl esters 



  Generality about lipids /oils  Few socio-economics data 2. LIPIDS IN ALIMENTATION / NUTRITIONNAL PART 3. BIOCHEMISTRY OF VEGETABLE LIPIDS  Composition of vegetable lipids  Analyses of lipids  Oxidation of lipids 4. TECHNOLOGY OF VEGETABLE LIPIDS  Processing of oils  Chemical and enzymatic modifications of lipids  Processing margarines 5. Few oil monographies 6. Conclusions 2 Raw oil: oil just after extraction whatever the obtention process Virgin oil: oil obtained from selected premium raw matter with specific extraction process: exclusively mechanical, without solvant, clarification with physical means only, no post-extraction chemical or physical refining process allowed. Extra virgin AI <0.8 (g/100 g), PI <20 Refined oil is obtained by pressure and /or solvant extraction , followed by alcaline reffinery, decoloration, desodorisation from a raw oil Hydrogenated oil / partially hydrogenated oil is obtained from refined oil further hydrogenated 12 NEW LABELLING RULE IN UE  13 décembre 2014, AAI under reglement (UE) n° 1169/2011 of european parliament and council of 25 october 2011 about information to consummers about food products => Mandatory to declare precisely the botanic origin of refined vegetable oil and (for instance, colza oil, palm oil, sunflower oil and not simply vegetable oil); Elaeis guineensis 80-85 % of annual worldwide oil and fat production is for human food, 5-6 % for animal feeding, ~ 14 %, 15-17 millions t for non food industrial (Gunstone and Hamilton 2001) 85 % of global production is vegetal, 15 % animal Most important increase for palm = roughly 30 % of vegetable oil production, soya (28%), colza (15%) and sunflower (9%). Other production representent around 20% of market. 20 Few socio-economic data  Applications of lipids and fats (ITERG, 2015) :  75 % in human food application Lipides in frequently consummed food ~1/3 visible (oil, emulsion), 2/3 are hidden (constitutive lipids of food (for instance in meat tissues 4-19%) + addition in transformed IAA food products for instance panification, biscuits). + High VA niche food products: dietetics, supplements Lipids are central in public health policies : cardiovascular disease, 1 cause of death globally: more people die annually from CVDs than from any other cause (WHO 2015), recommended dietary allowance (RDA) 2010 LA/ALA = 4 21 Few socio-economic data  Applications of lipids and fat (ITERG, 2015) :  25 % of oils and fat for non food uses:

  , fruits …) 85 % Animals land (mammals, lards…) or marine 15 % Insects Who consume / product these oils and fats ? Few socio-economic data Main consumers worldwide 2012 Rapport PROLEA 2012-2013 de la production à la consommation . of raw oils and 2 Mt refined oils. acids  Precursors of prostaglandins, thromboxans, prostacycline, leucotrienes (= eicosanoids)  Membranar constituants  Vector of vitamines (A, D, E, K)  phytosterols, antioxydants Organoleptic  Texture  Arome carrier  Arome precursor Technological  heat transfer fluid  Surface treatment Main part played by oil in food ? Nutritionnal ,  Energy ? (9 kcal/g), digestibility of Triglycerides 98 % Respective contribution of human gastric and pancreatic lipase to dietary TAG digestion (Bakala et al., Therapeutic deivery, 2012) Size and traficking of different lipoprotein particles Relation between size and density of different lipoproteins Good cholesterol / uptake towards liver remnants  Energy (9 kcal/g), digestibility of Triglycerides 98 %  Essential Fatty acids (linoleic acid LA ω6 et α-linolenic acid ALA ω3) 44 These two fatty acids (FA) are said essential car human can not synthesize them and they have to be brought by diet Omega-6 Polyinsaturated oils, flax, corn, safflower Omega-3 Balck current (15%), flax (85 %) These two fatty acids (FA) are said essential car human can not synthesize them and they have to be brought by diet Omega-6 Polyinsaturated oils, flax, corn, safflower Omega-3 Balck current (15%), flax (85 %), hemp, colza, soya These FA are involved in several central physiological processus: Constitution and integrity of cellular membrane, good cardiovascular functions, cerebral functions, inflammatory and hormonal balances… Respect ω6/ω3 < 5 -ANSES -saisine no 2006-SA-0359birth to highly unsaturated FA and cellular messangers eicosanoïds Postive effects -composition of cell membranes -Several biochemical process of organism : regulation of blodd pressure, vessels elasticity, immune and anti-inflammatory reactions, blood platelets agregation. birth to highly unsaturated FA and cellular messangers eicosanoïds Potential health effects (ANSES, WHO) -Compulsory for development and functions of retina, brain and nervous system => specific requirement during gestation, breastfeeding and infancy --CV effects, can contribute to lower BP in hypertentive, decrease TAG in blood, in people presenting CV pathology can reduce morbidity and mortality WHEN COMBINED with balanced diet/ physical activity EPA/DHA: -cerebral functions and aging. Positive effect on maintaining mental health (depression, demence, Alzheimer disease) -Prevention of age-related macular degeneration (AMD) Omega-6 Play an important part in good funtionning of nervous, cardiovascular and immunitary systems and nerveux, are central in allergic reactions, inflammatory reactions and healing processes.

FA

  12 months 10 µg cholecalciferol (vitamin D3) -From 12 months to 50 y =15 µg -20 µg = 800 International Units (IU), recommendation for maintenance of healthy bone for adults >50 -Special needs: exclusively breast-fed infants: Human milk 25 IU /L, Dark Skin, Covered and protected skin, illnesses (Fat malabsorption syndromes, inflammatory bowel disease (IBD)protecting vitamins A and C, red blood cells, and essential fatty acids from destruction Recommended Dietary Allowance (RDA):



  Concrete oil. Solid at ambiant temperature since rich in SFA • Palmitic acid dominant : group atherogenic in exces with lauric and myristic ≤ 8 % TEI (total satured ≤ 12 % TEI) • Only 11 % of palmitic in central sn-2 position, less aborbed in external position  Increase of cholesterol LDL (less than coprah oil) and less of HDL  Moderate effect on plasma lipids can be explained by minor compounds : E vitamin E, carotenoïdes, phytosterols, phenolic compounds. can be generated when in contact with air -Linked to FA peroxydation that get polymerized or broken into aldehydes, cetones or acids coexist: systematic names often replaced by common names. 2 ways of numbering, one systematic (chemist) and the other often used by dieteticians/ biologists helps separated FA in series First indicate number of carbons on fatty acid, then indicate number of unsaturation (double bond) (Δ or ω), then their position and configurations (cis ou trans).

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

history of lipid nutritionnal recommandations Brief history of lipid nutritionnal recommandations

  

	Fatty acids	RDA (% TEI)		% TFA
		LA (C18:2, ω6)	4 %	10-12 %
	essential	ALA (C18:3, ω3) Docosahexaenoic acid, DHA (C22:6 ω3)	1 % 250 mg	2.5-3 %
		Eicosapentaenoic acid, EPA (C20:5 ω3)	250 mg	
	Non essential	Lauric + myristic + palmitic FA	≤ 8 %	20-

). Present in PL (PE, PC, PI) in liver, muscle, brains. Key inflamatory intermediate, vaso-dilator. Egg yolk is a direct source 1957. The 'seven country studies'.

Keys et al. JAMA. 164:1912-1919

. → apparent link between consumption of saturated fat, cholesterol and CV Brief

23 % Total saturated FA ≤12 % 30-34 % Oleic

  

FA (C18:1, ω9) 15-20 % 38-50 % 2010. Re-assesment of RDA for FA / ANSES

Nutritionnal,

% 1 %

Nutritionnal ,  Energy (9 kcal/g), digestibility of Triglycerides 98 %  Essential Fatty acids (linoleic acid LA ω6 et α-linolenic acid ALA ω3)

Enzymatic lipolysis of triacylglycerols by digestive lipases

Small classification

Main part played by oil in food ? 

Cholesterol and cholesterol esters

Cholesterol is an extremely important biological molecule that has roles in membrane structure as well as being a precursor for the synthesis of the steroid hormones, the bile acids, and vitamin D DHCR7: 7dehydrocholesterol reductase.

7-deshydrocholesterol

Vitamine D Steroids

Gonads adrenals +++ Biliary salts De novo biosynsthesis, 2/3 of total (liver and intestine), 1/3 dietary Healthy adults synthesize cholesterol at a rate of ~1g/day, consumption 0.3 g/day. A relatively constant level of cholesterol in the blood (150-200 mg/dL) is maintained primarily by controlling the level of de novo synthesis.

3 distinct mechanisms of regulation: 1. Regulation of Hydroxyméthylglutaryl-CoA réductase activity and levels (oxydoreductase statine target) 2. Regulation of excess intracellular free cholesterol through the activity of sterol O-acyltransferases, SOAT1 and SOAT2 3. Regulation of plasma cholesterol levels via LDL receptormediated uptake and HDL-mediated reverse transport (to liver). 66

Cholesterol and cholesterol esters

Main part played by oil in food ? Recommended Dietary Allowance (RDA): 900 µg/ day for adult males and 700 mcg/day for adult females, expressed µg of retinol activity equivalents (RAE). => body converts only a portion of betacarotene to retinol. 1 RAE = 1 µg of retinol =12 µg betacarotene.

Vitamin K:

Main functions: -Blood clotting, naturally produced by the bacteria in the intestines, -bone health -post-traductional modification of proteins for blood, bones, and kidneys.

Recommended Dietary Allowance (RDA):

-males and females >18, resp. 120 and 90 µg of Vit K -Highly dependent on age, 0-6 mo 2 µg, 6-12 mo 2.5 µg 

NORMALIZED METHOD

Acidity is expressed in % oleic acid