FSTC 313

FOOD CHEMISTRY LABORATORY

Lab #6 Lipids Setup Lab #7 Lipids Evaluation
1. Introduction
Lipids are one of the major constituents of foods, and are important in our diet as a source of energy and essential lipid nutrients. In many foods the lipid component plays a major role in determining the overall physical characteristics, such as flavor, texture, mouthfeel and appearance. Lipids are usually defined as those components that are soluble in organic solvents (such as ether, hexane or chloroform), but are insoluble in water. This group of substances includes triglycerols, diglycerols, and monoglycerols. Triglycerols are the major component of most foods, typically making up more than 95 to 99% of the total lipids present. In addition, most of these sub-groups are themselves chemically complex. All triglycerols are esters of glycerol and three fatty acid molecules, nevertheless, the fatty acids can have different chain lengths, branching, unsaturation, and positions on the glycerol molecule. Thus, a huge number of different chemical species can be found in a fat comprised exclusively by triglycerols. 
Each type of fat has a different profile of lipids present which determines the precise nature not only its physiochemical but also its nutritional properties. The terms fat, oil and lipid are often used interchangeably by food scientists. However, sometimes the term fat is used to describe those lipids that are solid at the specified temperature, whereas the term oil is used to describe those lipids that are liquid at the specified temperature.
An accurate determination of total fat content in foods is very important in several respects, including economic (cost of ingredients), legal (standards of identity and nutritional labeling laws), health (development of low fat foods), quality (many food properties depend on the total lipid content), and processing aspects (process conditions often depend on the lipid content of the food).

Lipids have unique physicochemical characteristics that distinguish them from the other components in foods. Such characteristics include their solubility in organic solvents, immiscibility with water, physical characteristics (such as their relatively low density) and spectroscopic properties. For example, the fact that lipids are soluble in organic solvents, but insoluble in water, provides the food analyst with a convenient method of separating the lipid components in foods from water soluble components, such as proteins, carbohydrates and minerals. In fact, solvent extraction techniques are one of the most commonly used methods of isolating lipids from foods and of determining the total lipid content of foods. The total lipid content determined by solvent extraction depends on the nature of the organic solvent used to carry out the extraction: the total lipid content determined using one solvent may be different from that determined using another solvent. In addition to the above considerations, a solvent should also be inexpensive, have a relatively low boiling point (so that it can easily be removed by evaporation), be non-toxic and be nonflammable (for safety reasons). 

2. Objectives
a. To illustrate the role of lipid stability through a series of designed experiments with RBD commercial oils. 
b. To provide a better understanding of lipid oxidation reactions and its physicochemical consequences in foods.
c. To assess compositional and quality differences between fresh and oxidized lipids. 
d. To investigate the role of light and dark on lipid oxidation.
3. Materials
· Oils with varying chemical compositions

Ie. Fresh canola, fresh olive, oxidized oils, exotic oils
· Pro-oxidants

Ie. Peroxides, metal ions, metal salts, metal, chlorophyll, old oils, light, O2
· Antioxidants

Ie. Carotenoids, tocopherols, botanicals, dark, N2/CO2
· Screw-cap test tubes.
4. Methods

Part I. Experimental Design
Design a series of experiments with the various lipids available to you, 
Part II.

Determination of Secondary oxidation products using TBARS (Thiobarbituric Acid Reactive Substances). 

1. Weigh 0.2 g oil into a screw-cap test tube. 

2. Add 1 mL of ethanol to dissolve.

3. Add 3 mL of TBA reagent (2.8 g/L in 90% acetic acid), cap tightly and boil (~95˚C) for 10-15 min.

4. A yellow/brown/pink color will be visible indicating reaction of TBA with lipid aldehydes.

5. Cool in ice water bath and record absorbance at ~530 nm. 

6. The higher the absorbance value, the more oxidized the lipid.
TBA value = (ml dilutant)(TBA dilution factor)(absorbance)
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Sensory Changes due to Lipid Oxidation

Report changes in color, odor, appearance, and any other aspects (make a table with your observations). Compare and contrast between controls and treatments, pro-oxidants, and/or antioxidants, as well as storage conditions to the control oil samples. Were the antioxidants successful in slowing oxidation? Did the storage conditions alter the oils in a significant way? Why or why not?
Results
1. Make a table that contrasts the major differences (in terms of appearance, color, odor, physical properties, stability, and TBARS values) between a refined and your crude extract both before and after storage. Briefly state the compositional factors responsible for those differences. Use both sensory observations as well as TBARS to add to your discussion
2. Compare the oil samples with the additions of pro-oxidants, and/or antioxidants, as well as storage conditions to the control oil samples. Were the antioxidants successful in slowing oxidation? Did the storage conditions alter the oils in a significant way? 
AppNote Thoughts:
Nestle was so pleased with your help on the soy protein ingredients that your company decided to give you another important customer, Kraft Foods. They want to introduce a new line of extra virgin olive-oil based salad dressings. However, they have some concerns about oxidation and are asking for your advice on the topic and your recommendations for the formulation of a prototype dressing. 
