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Vegetable oil lewis structure

The main components of edible fats and oils are triglycerides. The secondary components include mono- and diglycerides, free fatty acids, phosphatids, sterols, fat-soluble vitamins, tocopherols, pigments, waxes and fatty alcohols. The free fatty acid content of crude oil varies greatly depending on the source. Apart from the free fatty
acids, raw vegetable oils contain about two percent of these secondary ingredients. Animal fats contain smaller amounts. A. The main component - Triglycerides A triglyceride consists of three fatty acids attached to a glycerol molecule. If all three fatty acids are identical, it is a simple triglyceride. However, the more common forms are the
mixed triglycerides, in which two or three types of fatty acids are present in the molecule. Illustrations of typical simple and mixed triglyceride molecular structures are shown below. Figure 1 Diagrams of Simple and Mixed Triglycerides The fatty acids in a triglyceride define the properties and properties of the molecule and are discussed in
more detail in Chapter IV. B. The secondary components 1. Mono- and diglycerides. Mono- and diglycerides are mono- and diesters of fatty acids and glycerin. They are often used in food as emulsifiers. They are produced commercially by the reaction of glycerol and triglycerides or by esterified glycerol and fatty acids. Mono- and
diglycerides are formed in the intestinal tract as a result of normal digestion of triglycerides. They occur naturally in very small amounts in both animal fats and vegetable oils. Oil consisting mainly of diglycerides was also used as a substitute for oil consisting of triglycerides. Figure 2 Diagrams of mono- and diglycerides. 2. Free fatty acids.
As the name suggests, free fatty acids are the unaffiliated fatty acids that are present in a fat. Some unrefined oils can contain up to several percent free fatty acids. The content of free fatty acids is reduced in the refining process. (See Chapter VI.) Fully refined fats and oils usually have a free fatty acid content of less than 0.1%. 3.
Phosphatides. Phosphatides, also known as phospholipids, consist of an alcohol (usually glycerin) combined with fatty acids, and a phosphate ester. Most of the phosphatides are removed from the oil during the de-rubberanding and refining processes. Phosphatides are an important source of natural emulsifiers marketed as lecithin. 4.
Sterols. Sterols are found in both animal fats and vegetable oils, but there are significant biological differences. Cholesterol is the primary animal fat sterol and is found in vegetable oils only in trace amounts. Vegetable oil sterols and plant sterols become collective Phytosterine. Stigmasterol and sitosterol are the most well-known
vegetable oil sterols. Sitosterol has shown that it is Serum and LDL cholesterol when integrated into margarine spreads, margarine spreads, salad dressings and various other food products to provide a convenient way of delivery for consumers who choose to use phytosterine as part of their personal plan to manage serum cholesterol
levels. The type and quantity of vegetable oil sterols vary depending on the source of the oil. 5. Tocopherols and tocotrienols. Tocopherols and tocotrienols are important secondary components of most vegetable fats. They serve as antioxidants to delay rancidity and as sources of the essential nutrient vitamin E. The most common types
of tocopherols and tocotrienols are alpha (α), beta (β), gamma (γ) and delta (δ). They vary in antioxidant and vitamin E activity. Among the tocopherols, alpha-tocopherol has the highest vitamin E activity and the lowest antioxidant activity. Delta tocopherol has the highest antioxidant effect. Tocopherols, which occur naturally in most
vegetable oils, are partially removed during processing. Corn and soybean oils contain the highest values. Tocopherols are not present in significant amounts in animal fats. Tocotrienols are mainly found in palm oil, but can also be found in rice bran and wheat germ oils. 6. Pigments. Carotenoids are yellow to deep red color materials that
occur naturally in fats and oils. They consist mainly of carotenes such as lycopene and xanthophyllene such as lutein. Palm oil contains the highest concentration of carotene. Chlorophyll is the green dye of plants that plays an essential role in photosynthesis. Rapeseed oil contains the highest amounts of chlorophyll among the common
vegetable oils. Sometimes the naturally occurring chlorophyll content in oils can cause the oils to have a green tone. Gossypol is a pigment that is only present in cotton seed oil. The levels of most of these color bodies are reduced during the normal processing of oils to give them acceptable color, taste and stability. 7. Fatty alcohols.
Long chain alcohols are of little importance for most edible fats. A small amount esterifies with fatty acids is found in waxes in some vegetable oils. Larger quantities are found in some marine oils. Table I provides a comparison of some non-triglyceride constituents of different crude oils. TABLE I Typical non-triglyceride components of raw
fats and oils Fat or oil phosphatids (%) Sterols (ppm) Cholesterol (ppm) Tocopherols (ppm) Tocotrienols (ppm) Soybeans 2.2 ± 1.0 2965 ± 1125 26 ± 7 1293 ± 300 86 ± 86 Rapeseed 2.0 ± 1.1.0 8050 ± 3230 53 ± 27 692 ± 85 -- Corn 1.25 ± 0.25 15,050 ± 7100 ± 38 1477 ± 183 355 ± 355 Cotton 0.8 ± 0.1 45 60 ± 1870 68 ± 40 865 ± 35 30
± 30 Sunflower ± 0,2 3495 ± 1055 26 ± 18 738 ± 82 270 ± 270 Safflower 0,5 ± 0,1 2373 ± 2 78 7 ± 7 460 ± 230 15 ± 15 Erdnuss 0,35 ± 0,05 1878 ± 978 54 ± 54 482 ± 345 256 ± 216 Olive &lt;0,1 100 &lt;0,5 110 ± 40 89 89 89 Palm 0.075 ± 0.025 2250 ± 250 16 ± 3 240 ± 60 560 ± 140 Tallow &lt;0.07 1100= ±= 300= 1100= ±= 300= --= --=
lard=&gt;&lt;/0.07&gt; &lt;0.05 1150= ±= 50= 3500= ±= 500= --= --= coconut=&gt;&lt;/0.05&gt; &lt;0.07 805= ±= 335= 15= ±= 9= 6= ±= 3= 49= ±= 22= palm= kernel=&gt;&&lt;0.07 1100= ±= 310= 25= ±= 15= 3= ±= 30= ±= 30= o'brien,= r.d.= characterization= of= fats= and= oils,= in= fats= and= oils:= formulating= and= processing= for=
applications,= second= edition.= crc= press,= boca= raton,= p.8,= 2004.=&gt;&lt;/0.07&gt; &lt; previous= page= |= next= page=&gt; Food intake of vegetable oils and hydrogenated vegetable oils has significant health effects. Not only do they have about twice as many calories per gram as sugars and proteins, but they also have long-term
effects on the health of the circulatory system. Crisco®, with saturated oils, may not be as healthy as olive oil, with more unsaturated oils. Crisco contains hydrogenated vegetable oil[1] Olive oil is 55-83% oleic acid[2] To understand these effects, we need to consider the structure of triglycerides. Triglyceride [1] is an important part of the
blood test, which is performed with an annual physical examination. Triglycerides vegetable oils are all triglycerides that contain a glycerin () three carbon backbone with 3 long chains of fatty acids attached by ester compounds, as shown in the figure below. The actual shape is displayed in the Jmol model, which can be rotated with the
mouse. A triglyceride, total unsaturated, with the glycerol backbone on the left, and saturated palmitic acid, monounsaturated oleic acid, and polyunsaturated alpha-linolenic acid. The long-chain fatty acids can be saturated with hydrogen atoms, in this case they all have single bonds like the top fatty acid in the figure (which is palmitic
acid). If they have fewer hydrogen atoms, they are unsaturated and have double bonds like the medium fatty acid in the figure (which is oleic acid). The lower fatty acid is polyunsaturated, with several double bonds (it is linolenic acid). Different edible oils have |known concentrations of saturated and unsaturated fatty acids. Saturated
emittation vs. unsaturated vs. trans fatty acids Generally, triglycerides with more unsaturated fatty acid substituents are healthier, but food companies hydrate them to make them solid saturated fats (such as margarine or crisco) and reduce the tendency to spoil. Unsaturated fats have kinks in their molecular structures that reduce their
tendency to cause arthereossclerosis (clogged arteries), pretty much for the same reason that kinks reduce the tendency to pack efficiently and form solids. Saturated fats have more linear which are well packaged and easily solidify. Compare below the Jmol models of saturated palmitic acid and unsaturated oleic acid. Partial
hydrogenation of polyunsaturated fats also produces trans fatty acids, which have structures such as saturated fats and are therefore equally ominous (see elaidic acid below): Trans fatty acids have the hydrogens on opposite opposite the C=C double bond, like this, while cis fatty acids have the hydrogen atoms on the same side as
these. Composition of Crisco, partially hydrogenated vegetable oil From 2010, Crisco consists of soybean oil, fully hydrogenated cotton seed oil and partially hydrogenated soybean and cotton seed oils. According to the product information label, a 12 g serving of Crisco contains 3 g of saturated fat, 0 g of trans fats, 6 g polyunsaturated
fatty acids and 2.5 g of monounsaturated fatty acids. [3] Note that the fat masses do not add up[4] because the weights of glycerol are not included in the components listed separately. Trans fatty acids are now recognized as an important nutritional risk factor for cardiovascular disease, and the US FDA has revised food labeling
requirements to include trans fats. [5] The composition of soybean oil in Crisco is shown below. [6] Name fatty acid structure formula percent palmitic acid C16H32O2 10 stearic acid C18H36O2 4 Oleic Acid C18H34O2 23 linoleic acid C18H32O2 51 linoleic acid C18H30O2 7-10 Other 2-5 percent yield of hydrogenation products Often a
mixture of two or more products forms in a chemical reaction. For example, if a vegetable oil such as palm oil is hydrogenated, we may just want to produce monounsaturated products. But the many triglycerides it contains with different fatty acid chains. Not a single process could work for everyone. Suppose we start with only one
possible palm oil molecule, a glycerin with 2 linolenic acids and 1 linoleic acid substituents (we will shorten it TO AB GLLL). The desired product could be the oil with three oleic acid substituents (we will shorten it TO GOOO, which could also be a good description of it), so the equation is: (C18H29O2)CH2CH(C18H29O2)CH2-(C1 8
H31O2) + 5 H2 → (C18H33O2)CH2CH(C18H33O2)CH2-(C18H33O2) GLLL + 5 H2 → GOOO A large excess of hydrogen is usually present under pressure, with a palladium or Raney nickel catalyst[7]. A large number of products are produced, including fully saturated fats such as stearin (glyceryl tristeararate) and trans fats. The
products are usually analyzed by converting the oils into simpler (methyl) esters and operating a gas chromatogam. The effectiveness of the reaction is usually evaluated in terms of the percentage yield of the desired product. A theoretical yield is calculated by assuming that the entire limiting reagent is converted into a product. The
experimentally determined product mass is then compared with the theoretical yield and expressed as a percentage: EXAMPLE 1 Suppose, a | Hydrogenation of 100.0 g (C18H29O2)CH2CH(C18H29O2)CH2-(C18H31O2), abbreviated GLLL (M = 875.4 g/mol) is reduced to 2,000 H2, sealed in a high-pressure steel reaction vessel with a
catalyst at 55°C. The products comprise 90.96 g(C18H33O2)CH2CH(C18H33O2)CH2-(C18H33O2), abbreviated GOOO (M = 885.5 g/mol). Calculate the percentage return. Solution We must the theoretical yield of (C18H33O2)CH2CH(C18H33O2)CH2-(C18H33O2), and to do so we first have to find out whether
(C18H29O2)CH2CH(C18H29O2)CH2-(C18H31O2) or H2 is the limiting reagent. For the above balanced equation is the stoichiometric ratio of the reactants Now are the initial quantities of the two reagents and the ratio of the initial quantities is thus smaller than this ratio, there is an excess of H2. GLLL is the limiting reagent. Accordingly,
we need to use 0.1142 mol GLLL and 0.5712 mol H2 (instead of 0.9921 mol H2) to calculate the theoretical yield of (C18H33O2)CH2CH(C18H33O2)CH2-(C18H33O2) or GOOO. We then have so that we can organize these calculations in a table: (C18H29O2)CH2CH(C18H29O2)CH2-(C18H31O2) GLLL + 5 H2 →
(C18H33O2)CH2CH(C18H33O2)CH2- (C18H33O2) GOOO m, g 100.0 g 2,000 g 90.96 g M, g/mol 875.4 2.016 885.5 n present, mol 0.1142 mol 0.9921 mol n actually, mol 0.1142 0.5712 0.1142 m is ig, mass 100.0 1.1515 101.2 The yield is then
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