Fat diagram

In nutrition , biology , and chemistry , fat usually means any ester of fatty acids , or a mixture of
such compounds ; most commonly those that occur in living beings or in food. The term often
refers specifically to triglycerides triple esters of glycerol , that are the main components of
vegetable oils and of fatty tissue in animals; [2] or, even more narrowly, to triglycerides that are
solid or semisolid at room temperature, thus excluding oils. The term may also be used more
broadly as a synonym of lipid -- any substance of biological relevance, composed of carbon ,
hydrogen , or oxygen , that is insoluble in water but soluble in non-polar solvents. Fats are one
of the three main macronutrient groups in human diet , along with carbohydrates and proteins ,
[1] [3] and the main components of common food products like milk , butter , tallow , lard ,
bacon , and cooking oils. They are a major and dense source of food energy for many animals
and play important structural and metabolic functions, in most living beings, including energy
storage, waterproofing, and thermal insulation. Dietary fats are also the carriers of some flavor
and aroma ingredients and vitamins that are not water-soluble. The most important elements in
the chemical makeup of fats are the fatty acids. The most common type of fat, in human diet and
most living beings, is a triglyceride , an ester of the triple alcohol glycerol H â€”CHOHâ€” 3 H
and three fatty acids. Other less common types of fats include diglycerides and monoglycerides
, where the esterification is limited to two or just one of glycerol's â€”OH groups. Other
alcohols, such as cetyl alcohol predominant in spermaceti , may replace glycerol. In the
phospholipids , one of the fatty acids is replaced by phosphoric acid or a monoester thereof.
The shape of fat and fatty acid molecules is usually not well-defined. Any two parts of a
molecule that are connected by just one single bond are free to rotate about that bond. Thus a
fatty acid molecule with n simple bonds can be deformed in n -1 independent ways counting
also rotation of the terminal methyl group. Such rotation cannot happen across a double bond,
except by breaking and then reforming it with one of the halves of the molecule rotated by
degrees, which requires crossing a significant energy barrier. Thus a fat or fatty acid molecule
with double bonds excluding at the very end of the chain can have multiple cis-trans isomers
with significantly different chemical and biological properties. Each double bond reduces the
number of conformational degrees of freedom by one. Each triple bond forces the four nearest
carbons to lie in a straight line, removing two degrees of freedom. It follows that depictions of
"saturated" fatty acids with no double bonds like stearic having a "straight zig-zag" shape, and
those with one cis bond like oleic being bent in an "elbow" shape are somewhat misleading.
While the latter are a little less flexible, both can be twisted to assume similar straight or elbow
shapes. In fact, outside of some specific contexts like crystals or bilayer membranes , both are
more likely to be found in randomly contorted configurations than in either of those two shapes.
Stearic acid is a saturated fatty acid with only single bonds found in animal fats, and is the
intended product in full hydrogenation. Fats are usually named after their source like olive oil ,
cod liver oil , shea butter , tail fat or have traditional names of their own like butter, lard, ghee ,
and margarine. Some of these names refer to products that contain substantial amounts of
other components besides fats proper. A triglyceride would then be named as an ester of those
acids, such as "glyceryl 1,2-dioleate 3-palmitate". In the general chemical nomenclature
developed by the International Union of Pure and Applied Chemistry IUPAC , the recommended
name of a fatty acid, derived from the name of the corresponding hydrocarbon , completely
describes its structure, by specifying the number of carbons and the number and position of the
double bonds. Thus, for example, oleic acid would be called " 9Z -octadecenoic acid", meaning
that it has an 18 carbon chain "octadec" with a carboxyl at one end "oic" and a double bound at
carbon 9 counting from the carboxyl "9-en" , and that the configuration of the single bonds
adjacent to that double bond is cis " 9Z " The IUPAC nomenclature can also handle branched
chains and derivatives where hydrogen atoms are replaced by other chemical groups. A
triglyceride would then be named according to general ester rules as, for example,
"propane-1,2,3-tryl 1,2-bis 9Z -octadecenoate 3- hexadecanoate ". Either list and the label is
omitted if there are no bounds of that type. Thus, for example, the codes for stearic, oleic,
elaidic, and vaccenic acids would be "", " cis-9", " trans-9", and " trans", respectively. Fats can
be classified according to the lengths of the carbon chains of their constituent fatty acids. Most
chemical properties, such as melting point and acidity, vary gradually with this parameter, so
there is no sharp division. Chemically, formic acid 1 carbon and acetic acid 2 carbons could be
viewed as the shortest fatty acids; then triformin would be the simplest triglyceride. However,
the terms "fatty acid" and "fat" are usually reserved for compounds with substantially longer
chains. A division commonly made in biochemistry and nutrition is: [ citation needed ]. A
triglyceride molecule may have fatty acid elements of different lengths, and a fat product will
often be a mix of various triglycerides. Most fats found in food, whether vegetable or animal, are
made up of medium to long-chain fatty acids, usually of equal or nearly equal length. For human
nutrition, an important classification of fats is based on the number and position of double

bonds in the constituent fatty acids. Saturated fat has a predominance of saturated fatty acids ,
without any double bonds, while unsaturated fat has predominantly unsaturated acids with
double bonds. The names refer to the fact that each double bond means two fewer hydrogen
atoms in the chemical formula. Thus, a saturated fatty acid, having no double bonds, has the
maximum number of hydrogen atoms for a given number of carbon atoms â€” that is, it is
"saturated" with hydrogen atoms. While it is the nutritional aspects of polyunsaturated fatty
acids that are generally of greatest interest, these materials also have non-food applications.
They include the drying oils , such as linseed flax seed , tung , poppy seed , perilla , and walnut
oil , which polymerize on exposure to oxygen to form solid films, and are used to make paints
and varnishes. Saturated fats generally have a higher melting point than unsaturated ones with
the same molecular weight, and thus are more likely to be solid at room temperature. For
example, the animal fats tallow and lard are high in saturated fatty acid content and are solids.
Olive and linseed oils on the other hand are unsaturated and liquid. Unsaturated fats are prone
to oxidation by air, which causes them to become rancid and inedible. The double bonds in
unsaturated fats can be converted into single bonds by reaction with hydrogen effected by a
catalyst. This process, called hydrogenation , is used to turn vegetable oils into solid or
semisolid vegetable fats like margarine , which can substitute for tallow and butter and unlike
unsaturated fats can be stored indefinitely without becoming rancid. However, partial
hydrogenation also creates some unwanted trans acids from cis acids. In cellular metabolism ,
unsaturated fat molecules yield slightly less energy i. The greater the degree of unsaturation in
a fatty acid i. Antioxidants can protect unsaturated fat from lipid peroxidation. Another
important classification of unsaturated fatty acids considers the cis - trans isomerism , the
spatial arrangement of the Câ€”C single bonds adjacent to the double bonds. Most unsaturated
fatty acids that occur in nature have those bonds in the cis "same side" configuration. Partial
hydrogenation of cis fats can turn some of their fatty acids into trans "opposite sides" variety.
Elaidic acid is the trans isomer of oleic acid, one of the most common fatty acids in human diet.
The single change of configuration in one double bond causes them to have different chemical
and physical properties. This difference is commonly attributed to the supposed ability of the
trans molecules to pack more tightly, forming a solid that is more difficult to break apart.
Another classification considers the position of the double bonds relative to the end of the
chain opposite to the carboxyl group. In humans and many animals, fats serve both as energy
sources and as stores for energy in excess of what the body needs immediately. Fats are also
sources of essential fatty acids , an important dietary requirement. Vitamins A , D , E , and K are
fat-soluble, meaning they can only be digested, absorbed, and transported in conjunction with
fats. Fats play a vital role in maintaining healthy skin and hair , insulating body organs against
shock, maintaining body temperature, and promoting healthy cell function. Fat also serves as a
useful buffer against a host of diseases. When a particular substance, whether chemical or
biotic, reaches unsafe levels in the bloodstream, the body can effectively diluteâ€”or at least
maintain equilibrium ofâ€”the offending substances by storing it in new fat tissue. In animals,
adipose tissue , or fatty tissue is the body's means of storing metabolic energy over extended
periods of time. Adipocytes fat cells store fat derived from the diet and from liver metabolism.
Under energy stress these cells may degrade their stored fat to supply fatty acids and also
glycerol to the circulation. These metabolic activities are regulated by several hormones e.
Adipose tissue also secretes the hormone leptin. The location of the tissue determines its
metabolic profile: visceral fat is located within the abdominal wall i. Visceral fat was recently
discovered to be a significant producer of signaling chemicals i. One of these is resistin which
has been linked to obesity, insulin resistance , and Type 2 diabetes. This latter result is
currently controversial, and there have been reputable studies supporting all sides on the issue.
A variety of chemical and physical techniques are used for the production and processing of
fats, both industrially and in cottage or home settings. They include:. The benefits and risks of
various amounts and types of dietary fats have been the object of much study, and are still
highly controversial topics. There are two essential fatty acids EFAs in human nutrition:
alpha-linolenic acid an omega-3 fatty acid and linoleic acid an omega-6 fatty acid. Different
foods contain different amounts of fat with different proportions of saturated and unsaturated
fatty acids. Some animal products, like beef and dairy products made with whole or reduced fat
milk like yogurt , ice cream , cheese and butter have mostly saturated fatty acids and some have
significant contents of dietary cholesterol. Other animal products, like pork , poultry , eggs , and
seafood have mostly unsaturated fats. Industrialized baked goods may use fats with high
unsaturated fat contents as well, especially those containing partially hydrogenated oils , and
processed foods that are deep-fried in hydrogenated oil are high in saturated fat content..
Plants and fish oil generally contain a higher proportion of unsaturated acids, although there
are exceptions such as coconut oil and palm kernel oil. Many careful studies have found that

replacing saturated fats with cis unsaturated fats in the diet reduces risk of risks of
cardiovascular diseases , [26] [27] diabetes , or death. Some countries with such
recommendations include:. A review concluded that "no lower safe limit of specific saturated
fatty acid intakes has been identified" and recommended that the influence of varying saturated
fatty acid intakes against a background of different individual lifestyles and genetic
backgrounds should be the focus in future studies. This advice is often oversimplified by
labeling the two kinds of fats as bad fats and good fats , respectively. However, since the fats
and oils in most natural and traditionally processed foods contain both unsaturated and
saturated fatty acids, [48] the complete exclusion of saturated fat is unrealistic and possibly
unwise. For instance, some foods rich in saturated fat, such as coconut and palm oil, are an
important source of cheap dietary calories for a large fraction of the population in developing
countries. The so-called Mediterranean diet , prevalent in many countries in the Mediterranean
Sea area, includes more total fat than the diet of Northern European countries, but most of it is
in the form of unsaturated fatty acids specifically, monounsaturated and omega-3 from olive oil
and fish, vegetables, and certain meats like lamb, while consumption of saturated fat is minimal
in comparison. A review found evidence that a Mediterranean-style diet could reduce the risk of
cardiovascular diseases, overall cancer incidence, neurodegenerative diseases, diabetes, and
mortality rate. It also may reduce the social and economic costs of diet-related illnesses. A
small number of contemporary reviews have challenged this negative view of saturated fats. For
example, an evaluation of evidence from of the observed health impact of replacing dietary
saturated fat with linoleic acid found that it increased rates of death from all causes, coronary
heart disease, and cardiovascular disease. The effect of saturated fat on cardiovascular disease
has been extensively studied. The consumption of saturated fat is generally considered a risk
factor for dyslipidemia â€” abnormal blood lipid levels, including high total cholesterol, high
levels of triglycerides, high levels of low-density lipoprotein LDL, "bad" cholesterol or low levels
of high-density lipoprotein HDL, "good" cholesterol. These parameters in turn are believed to be
risk indicators for some types of cardiovascular disease. Several meta-analyses reviews and
consolidations of multiple previously published experimental studies have confirmed a
significant relationship between saturated fat and high serum cholesterol levels, [28] [79] which
in turn have been claimed to have a causal relation with increased risk of cardiovascular
disease the so-called lipid hypothesis. The evidence for a relation between saturated fat intake
and cancer is significantly weaker, and there does not seem to be a clear medical consensus
about it. Various animal studies have indicated that the intake of saturated fat has a negative
effect on effects on the mineral density of bones. One study suggested that men may be
particularly vulnerable. Studies have shown that substituting monounsaturated fatty acids for
saturated ones is associated with increased daily physical activity and resting energy
expenditure. More physical activity, less anger, and less irritability were associated with a
higher-oleic acid diet than one of a palmitic acid diet. Assuming given that unsaturated fatty
acids UFAs are generally healthier than saturated ones SFAs , another question that has gained
attention in recent decades is the risks and benefits of monounsaturated fatty acids MUFAs,
with a single double bond versus polyunsaturated fatty acids PUFAs, with two or more double
bonds. The most common fatty acids in human diet are unsaturated or mono-unsaturated.
Monounsaturated fats are found in animal flesh such as red meat , whole milk products, nuts ,
and high fat fruits such as olives and avocados. Polyunsaturated fatty acids can be found
mostly in nuts, seeds, fish, seed oils, and oysters. Food sources of polyunsaturated fats
include: [7] []. Although PUFAs seem to protect against cardiac arrhythmias , a study concluded
that PUFA intake is positively associated with coronary atherosclerosis progression in a group
of post- menopauseal women, whereas MUFA intake is not. MUFAs especially oleic acid have
been found to lower the incidence of insulin resistance PUFAs especially large amounts of
arachidonic acid and SFAs such as arachidic acid increased it. These ratios can be indexed in
the phospholipids of human skeletal muscle and in other tissues as well. Although both proand anti-inflammatory types of fat are biologically necessary, fat dietary ratios in most US diets
are skewed towards Omega 6, with subsequent disinhibition of inflammation and potentiation of
insulin resistance. Levels of oleic acid along with other MUFAs in red blood cell membranes
were positively associated with breast cancer risk. The saturation index SI of the same
membranes was inversely associated with breast cancer risk. Results from observational
clinical trials on PUFA intake and cancer have been inconsistent and vary by numerous factors
of cancer incidence, including gender and genetic risk. Polyunsaturated fat supplementation
was found to have no effect on the incidence of pregnancy-related disorders, such as
hypertension or preeclampsia , but may increase the length of gestation slightly and decreased
the incidence of early premature births. Expert panels in the United States and Europe
recommend that pregnant and lactating women consume higher amounts of polyunsaturated

fats than the general population to enhance the DHA status of the fetus and newborn. In nature,
unsaturated fatty acids generally have double bonds in cis configuration with the adjacent
Câ€”C bonds on the same side as opposed to trans. CLA has two double bonds, one in the cis
configuration and one in trans , which makes it simultaneously a cis - and a trans -fatty acid.
Concerns about trans fatty acids in human diet were raised when they were found to be an
unintentional byproduct of the partial hydrogenation of vegetable and fish oils. While these
trans fatty acids popularly called "trans fats" are edible, they have been implicated in many
health problems. The hydrogenation process, invented and patented by Wilhelm Normann in ,
made it possible to turn relatively cheap liquid fats such as whale or fish oil into more solid fats
and to extend their shelf-life by preventing rancidification. The source fat and the process were
initially kept secret to avoid consumer distaste. Full hydrogenation of a fat or oil produces a
fully saturated fat. However, hydrogenation generally was interrupted before completion, to
yield a fat product with specific melting point, hardness, and other properties. Unfortunately,
partial hydrogenation turns some of the cis double bonds into trans bonds by an isomerization
reaction. This side reaction accounts for most of the trans fatty acids consumed today, by far.
High levels of TFAs have been recorded in popular "fast food" meals. For Kentucky Fried
Chicken products, the pattern was reversed: the Hungarian product containing twice the trans
fat of the New York product. Numerous studies have found that consumption of TFAs increases
risk of cardiovascular disease. Consuming trans fats has been shown to increase the risk of
coronary artery disease in part by raising levels of low-density lipoprotein LDL, often termed
"bad cholesterol" , lowering levels of high-density lipoprotein HDL, often termed "good
cholesterol" , increasing triglycerides in the bloodstream and promoting systemic inflammation.
The primary health risk identified for trans fat consumption is an elevated risk of coronary
artery disease CAD. The major evidence for the effect of trans fat on CAD comes from the
Nurses' Health Study â€” a cohort study that has been following , female nurses since its
inception in In this study, Hu and colleagues analyzed data from coronary events from the
study's population during 14 years of followup. He determined that a nurse's CAD risk roughly
doubled relative risk of 1. Another study considered deaths due to CAD, with consumption of
trans fats being linked to an increase in mortality, and consumption of polyunsaturated fats
being linked to a decrease in mortality. Trans fat has been found to act like saturated in raising
the blood level of LDL "bad cholesterol" ; but, unlike saturated fat, it also decreases levels of
HDL "good cholesterol". The citokyne test is a potentially more reliable indicator of CAD risk,
although is still being studied. It has been established that trans fats in human breast milk
fluctuate with maternal consumption of trans fat, and that the amount of trans fats in the
bloodstream of breastfed infants fluctuates with the amounts found in their milk. There are
suggestions that the negative consequences of trans fat consumption go beyond the
cardiovascular risk. In general, there is much less scientific consensus asserting that eating
trans fat specifically increases the risk of other chronic health problems:. The exact biochemical
process by which trans fats produce specific health problems are a topic of continuing
research. Intake of dietary trans fat perturbs the body's ability to metabolize essential fatty
acids EFAs, including Omega-3 leading to changes in the phospholipid fatty acid composition
of the arterial walls, thereby raising risk of coronary artery disease. Trans double bonds are
claimed to induce a linear conformation to the molecule, favoring its rigid packing as in plaque
formation. The geometry of the cis double bond, in contrast, is claimed to create a bend in the
molecule, thereby precluding rigid formations. While the mechanisms through which trans fatty
acids contribute to coronary artery disease are fairly well understood, the mechanism for their
effects on diabetes is still under investigation. Trans fats are processed by the liver differently
than other fats. They may cause liver dysfunction by interfering with delta 6 desaturase , an
enzyme involved in converting essential fatty acids to arachidonic acid and prostaglandins ,
both of which are important to the functioning of cells. Some trans fatty acids occur in natural
fats and traditionally processed foods. Vaccenic acid occurs in breast milk, and some isomers
of conjugated linoleic acid CLA are found in meat and dairy products from ruminants. The US
National Dairy Council has asserted that the trans fats present in animal foods are of a different
type than those in partially hydrogenated oils, and do not appear to exhibit the same negative
effects. More recent inquiry independent of the dairy industry has found in a Dutch
meta-analysis that all trans fats, regardless of natural or artificial origin equally raise LDL and
lower HDL levels. Although CLA is known for its anticancer properties, researchers have also
found that the cis-9, trans form of CLA can reduce the risk for cardiovascular disease and help
fight inflammation. Two Canadian studies have shown that vaccenic acid, a TFA that naturally
occurs in dairy products, could be beneficial compared to hydrogenated vegetable shortening ,
or a mixture of pork lard and soy fat, by lowering total LDL and triglyceride levels. In light of
recognized evidence and scientific agreement, nutritional authorities consider all trans fats

equally harmful for health and recommend that their consumption be reduced to trace amounts.
Their recommendations are based on two key facts. First, "trans fatty acids are not essential
and provide no known benefit to human health", [] whether of animal or plant origin. A review
published in the New England Journal of Medicine NEJM that states "from a nutritional
standpoint, the consumption of trans fatty acids results in considerable potential harm but no
apparent benefit. Because of these facts and concerns, the NAS has concluded there is no safe
level of trans fat consumption. There is no adequate level, recommended daily amount or
tolerable upper limit for trans fats. This is because any incremental increase in trans fat intake
increases the risk of coronary artery disease. Despite this concern, the NAS dietary
recommendations have not included eliminating trans fat from the diet. This is because trans fat
is naturally present in many animal foods in trace quantities, and thus its removal from ordinary
diets might introduce undesirable side effects and nutritional imbalances. The NAS has, thus,
"recommended that trans fatty acid consumption be as low as possible while consuming a
nutritionally adequate diet". In the last few decades, there has been substantial amount of
regulation in many countries, limiting trans fat contents of industrialized and commercial food
products. In recent years, the negative public image and strict regulations have driven many fat
processing industries to replace partial hydrogenation by fat interesterification , a process that
chemically scrambles the fatty acids among a mix of triglycerides. When applied to a suitable
bend of oils and saturated fats, possibly followed by separation of unwanted solid or liquid
triglycerides, this process can achieve results similar to those of partial hydrogenation without
affecting the fatty acids themselves; in particular, without creating any new "trans fat".
Researchers at the United States Department of Agriculture have investigated whether
hydrogenation can be achieved without the side effect of trans fat production. Based on current
U. A University of Guelph research group has found a way to mix oils such as olive, soybean,
and canola , water, monoglycerides , and fatty acids to form a "cooking fat" that acts the same
way as trans and saturated fats. In preliminary research, omega-3 fatty acids in algal oil, fish oil,
fish and seafood have been shown to lower the risk of heart attacks. Among omega-3 fatty
acids, neither long-chain nor short-chain forms were consistently associated with breast cancer
risk. High levels of docosahexaenoic acid DHA , however, the most abundant omega-3
polyunsaturated fatty acid in erythrocyte red blood cell membranes, were associated with a
reduced risk of breast cancer. Some studies have investigated the health effects of
insteresterified IE fats, by comparing diets with IE and non-IE fats with the same overall fatty
acid composition. However, these effects could be attributed to the higher percentage of
saturated acids in the IE and partially hydrogenated fats, rather than to the IE process itself.
Fats are broken down in the healthy body to release their constituents, glycerol and fatty acids.
Glycerol itself can be converted to glucose by the liver and so become a source of energy. Fats
and other lipids are broken down in the body by enzymes called lipases produced in the
pancreas. Many cell types can use either glucose or fatty acids as a source of energy for
metabolism. In particular, heart and skeletal muscle prefer fatty acids. Further information is
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hydrogen atoms, and two oxygen atoms, and methyl groups include one carbon atom and three
hydrogen atoms. The carbon atoms in the fatty acid molecules are linked by single or double
bonds. Fatty acids vary in length. Short-chain fatty acids have two to four carbon atoms;
medium-chain fatty acids have six to 12 carbons atoms, long fatty acids have at least 14 carbon
atoms in the chain. Fatty acids are either saturated or unsaturated. Saturated fatty acids have
no double bonds between any of the carbon atoms in the chain. Unsaturated fatty acids have
one or more double bonds in the carbon chain. Monounsaturated fatty acids have one double
bond, and polyunsaturated fatty acids have at least two double bonds. Unsaturated fatty acids
are sometimes named by the position of the double bonds in the carbon chain. The names
omega-3,-6 or -9 refer to the locations of the first double bond in the three different fatty acid
molecules. Unsaturated fatty acids can have two different configurations of the hydrogen atoms
on either side of the double bonds. These are referred to as "cis" or "trans" configurations. Cis
configurations have those hydrogen atoms both on the same side of the molecule. The cis
configuration makes the molecule look like it's bent. Trans configurations have those hydrogen
atoms on opposite sides of the double bond. Interestingly, it turns out that both trans fats and
saturated fats in excess, are bad for your health. Fats have some essential functions, which
include:. Cholesterol is a waxy substance doesn't produce any energy like triglycerides, but it is
essential for many biochemical processes and hormone production. However, you can have too
much of a good thing. Elevated cholesterol levels have been associated with an increased risk
of cardiovascular disease. The cholesterol in your body is mostly made in your liver. Having
higher HDL cholesterol levels can decrease your risk of cardiovascular disease while elevated
LDL cholesterol will increase that risk. Dietary fats are called triglycerides. A triglyceride is
made up of three fatty acid molecules attached to a glycerol molecule. Your body can use
triglycerides as energy or store them as adipose tissue body fat. The fatty acids determine the
overall shape. Fats that are composed of triglycerides with saturated fatty acids, like meat, are
solid at room temperature. Fats consisting of triglycerides with unsaturated and
monounsaturated fatty acids, like vegetable oils and olive oil, are liquid at room temperature.
Fractionation separates the oil into different fractions based on temperature. Saturated fats are
mostly from animal sources, although saturated fats are also found in coconut oil , palm oil, and
palm kernel oil. Saturated fats can affect cholesterol levels in the body. In fact, saturated fats
will raise your cholesterol much more than eating dietary cholesterol does. Eating a diet rich in
red meat has been linked to an increased risk of cardiovascular disease and some cancers.
Since red meat has the highest concentration of saturated fats, many experts suggest that you
limit your consumption of red meat to only two or three small servings per week.
Monounsaturated fats are liquid at room temperature, but solid when refrigerated. Olive oil
contains a well-known monounsaturated fatty acid call oleic acid. Consumption of
monounsaturated fatty acids has been shown to help keep LDL cholesterol levels low and HDL
cholesterol high. Polyunsaturated fats come mostly from plant sources like nuts, seeds, and
vegetable oils and include omega-3 and omega-6 fats. These fats are liquid at room temperature
and often stay liquid when refrigerated. Fish is also a good source of polyunsaturated omega-3
fats, especially cold water, oily ocean fish. So unless you're a vegan or vegetarian, you should
eat at least three servings of fish each week. Most red meat is low in polyunsaturated fats, but
animals raised on grass instead of corn-based feeds have meat that has more polyunsaturated
fats and lower in fat in general. Your body can make many of the fats it needs from other types
of fatty acids, but the omega-6 and omega-3 polyunsaturated fatty acids must come from the
diet. Most people get plenty of these fats from their diets usually more than enough. Omega-3
fatty acids are often deficient. Many experts believe that eating a diet with too many omega-6
fats and too few omega-3 fats increase your risk of inflammation and chronic disease. When
you don't get enough of the essential fatty acids in your diet, you may have dry skin, dry hair
and increased inflammation. It involves heating regular vegetable oil and forcing hydrogen
atoms onto the polyunsaturated fatty acid molecules. This process turns the oil into a solid
substance and improves the shelf life of the fat. Fully hydrogenating a vegetable oil will make it
firm and not create trans-fats. However, the firmness of the fat makes it difficult to use in
cooking. Partially hydrogenating an oil makes for a softer product and is still widely used in
baking and processing foods. Examples include stick margarine and partially hydrogenated
frying oils. Trans-fats are commonly found in donuts, snack cakes, cookies, and processed
foods. When it comes to your heart health, artificially created trans fats are worse than
saturated fat. Eating too many trans-fats has been linked to increasing your risk of
cardiovascular disease. Small amounts of natural trans fats occur in milk and beef. The natural
trans-fats do not appear to be as unhealthy as artificial trans-fats. Digestion of fat begins in the
mouth where the food you chew is mixed with a small amount of lingual lipase that is found in
your saliva. Lingual lipase is a digestive enzyme that breaks fatty acids apart from triglycerides.

Once you swallow your food, digestion continues in the stomach. The food you eat is squished
and mixed with stomach enzymes. The bile, which contains cholesterol, is either reabsorbed
into the blood or bound to soluble fiber in the intestine and eliminated in the stool. Eating foods
with lots of soluble fiber helps keep your cholesterol levels healthy by grabbing more of the
cholesterol from the bile and removing it from your body. A healthy digestive system will
absorb about 95 percent of the dietary fat that you eat. Looking to lose weight? Our nutrition
guide can help you get on the right track. Sign up and get it free! Advanced Nutrition and
Human Metabolism. Sixth Edition. Belmont, CA. Wadsworth Publishing Company, Nutrition:
Science and Applications. Third Edition. Wiley Publishing Company, Was this page helpful?
Thanks for your feedback! Sign Up. What are your concerns? Article Sources. Verywell Fit uses
only high-quality sources, including peer-reviewed studies, to support the facts within our
articles. Read our editorial process to learn more about how we fact-check and keep our content
accurate, reliable, and trustworthy. Related Articles. High Cholesterol? The Benefits of
Medium-Chain Triglycerides. Overview of Protein Structure and Metabolism. What Are the
Different Types of Fat? Monounsaturated Fat Sources and Their Benefits. The Nutritional
Benefits of Drinking Soylent. Everyone has different body fat distribution, so I tried to find a few
pictures of different people between each range. The amount of lean muscle that you have plays
a huge role in determining how you will look. The amount of veins that can be saw over the
body is known as vascularity and this will decrease as body fat increases. Muscle definition is
the same way â€” typically being higher when you have low body fat. As men gain body fat, the
fat typically starts to go into the stomach of all the places. As it grows, it will begin to form all
over the body â€” but still mainly in the stomach. Females typically see fat funneling into their
hips and thigh areas â€” but some women do see noticeable amounts of fat in their stomachs at
even low body fat percentages. This body fat percentage is not sustainable for most men.
Around this level, all of your muscles will show noticeable definition and clear vascularity in
most muscles. There will be a pretty clear distinction between each muscle. Even the abs will
have vascularity which shows signs of a very low body fat. There will be separation between
muscles, but not in every muscle. Veins will mostly only show on the arms, and sometimes the
legs. This is more of a lean look, with less muscle striations and vascularity. The definition on
muscles goes down and there is not a clear separation between them. Most vascularity is gone,
but some can still be seen on the arms. This is the most common range for men to be at, where
the separation between muscles begins to become nonexistent. There are almost no striations
or vascularity in any muscle groups. Typically there will be a little bit of fat on the stomach, but
it will not be rounded. Any range above this is considered obese in most men. The waist size
starts to increase and the stomach shows rounding. There may still be little neck fat, but most
men gain weight in their stomachs first. The fat starts to distribute around the body and the
waist will look larger relative to the hips. The stomach will be noticeably more round and chin
fat will start to form. The stomach will start to gain more and more fat around it, and usually be
over 40 inches. The stomach will have clear protrusion and hang. Everyday activities begin
difficult to perform, and this is where the body fat level is approaching morbidly obese. The
stomach will continue to grow and the chest will gain more fat. Women have more fat in breast
tissue, waist, and thigh areas. This is the range you will usually see bodybuilders in, and is not
considered healthy to keep consistent. Muscles are clearly defined and separated, and
vascularity is noticeable all over the body. The hips, thighs, and butt usually have less shape
because of the lack of body fat. Many bikini and fitness models are usually within this range, as
there is still a clear definition in the muscles. Vascularity is usually only in the arms and some in
the legs, and there is still separation between muscles. The separation between muscles, as
well as the definition in the muscles becomes less apparent. This is the range that most female
athletes fall in, and is considered as highly fit. There is some definition in the abs, but usually
the arms and legs start to lose muscle definition. This is the range that most women fall into, as
is not too slim or overweight. Curves begin to form in the hips as there is more body fat around
the thigh and butt. As women begin to gain weight, instead of it going to their stomach, it will
begin to show around the hips, thighs, and butt. In this range, the butt and thighs will be more
rounded and pronounced. At this level of body fat, the face and neck will begin to gain some fat.
The stomach may also start to gain fat and be protruding a little. Usually the waist is over 32
inches in this range. At this level of body fat, the waist is typically 35 inches. The hips will
become noticeably wider than the shoulders, and the waist will be over 35 inches. Typically, the
skin will begin to lose its smoothness and often show dimpling on it. Start Here Keto Diet.
Visually Estimating Body Fat Percentage. Start losing weight and stay on track with our
bi-monthly newsletter New awesome recipes Motivational success stories Exclusive expert
guidance. Your body fat percentage tells a lot about your overall health and fitness level. Your
fitness level is low and you are at an increased risk of developing heart disease, cancer, and

diabetes if your fat percentage is on the higher side. However, you will experience similar
issues if that percentage is lower than normal. Checking a body fat percentage chart will help
understand how much body fat is normal for people from different age groups. It is equally
important to understand how to calculate the amount of fat you have. Your body stores fat to
use it as a source of energy when required. The percentage of fat goes up when you ingest a
large amount of calories and do not engage in enough physical activities to make your body use
up stored fat for energy. Your body stores excess calories as essential fat and nonessential fat.
A chart of body fat percentage tells you everything about normal fat percentage. Keep in mind
that there is a difference in what is considered normal for men and women. The following table
tells you about your fitness level in relation to the percentage of fat you have. Your overall
health will be better when you keep your body fat percentage within the normal range. You will
have more toned muscles with improved appearance. Your metabolism will work efficiently and
it will be easier for you to maintain a healthy body weight. It is important to understand that
body fat percentage changes with age. You will require more body fat to remain healthy in old
age. Here is a body fat percentage chart to show how body fat percentage changes with age.
Body fat is important for women because it helps when they become pregnant. The following
table tells about your fitness level considering the amount of fat you have. In women, body fat
percentage goes up as they grow old, but it has to stay within a healthy fat range. The body fat
percentage chart for women shows that women usually has a higher fat percentage, which is
mainly because it is essential for estrogen production. Most women do not realize that even
though it feels that they are overweight, they are not. A body fat percentage chart gives you
clear indication of what is healthy and what is not. However, it is equally important to learn what
you can do to measure or evaluate your body fat. The method involves measuring your body fat
by pinching your fat with your fingers and then using a body fat caliper to get a reading. You
can then compare the reading to a chart to know how much body fat you have. The method is
quite accurate and dependable, but you need to use the same exact spot to take another
measurement. You may require a fitness professional to perform the test correctly. The
procedure helps measure your body fat by measuring the flow of an electric current through
your muscles. Your muscle holds water and is quite conductive but fat has lower water content
and not that conductive. The strength of the impedance is then checked in relation to weight
and height metrics to get your body fat percentage. The test is easy to administer and is quite
inexpensive too. The downside is that it has questionable accuracy because the results may
change with a change in hydration level. Copyright WWW. Last Updated 24 February, What Is
Body Fat? Your body uses essential body fat to function properly â€” this type of fat helps
regulate body temperature, provides cushion for the internal organs, and provides you with
energy during illness. If it is below this level, you will have to deal with certain complications.
On the other hand, nonessential body fat is excess fat that your body does not require to
function properly. It increases your risk for hypertension, type-2 diabetes, and hyperlipidemia.
Body Fat Percentage Chart by Gender A chart of body fat percentage tells you everything about
normal fat percentage. Chart for Men The following table tells you about your fitness level in
relation to the percentage of fat you have. Chart for Female Body fat is important for women
because it helps when they become pregnant. Here is more about change in body fat
percentage with age: How to Evaluate Body Fat A body fat percentage chart gives you clear
indication of what is healthy and what is not. Skin Fold Caliper The method involves measuring
your body fat by pinching your fat with your fingers and then using a body fat caliper to get a
reading. Bioelectric Impedance Analysis The procedure helps measure your body fat by
measuring the flow of an electric current through your muscles. Feet Go Numb When Running.
The precise manner in which data is organised on a hard disk drive is determined by the file
system used. File systems are generally operating system dependent. Each cluster contains a
pointer to the next cluster in the file, or an end-of-file indicator at 0xFFFF , which indicates that
this cluster is the end of the file. The diagram shows three files: File1. In each case, the file
allocation table entry points to the first cluster of the file. FAT16 has undergone a number of
minor modifications over the years, for example, enabling it to handle file names longer than the
original limitation of 8. The latter is little more than an extension of the original FAT16 file
system that provides for a much larger number of clusters per partition. As such, it offers
greatly improved disk utilisation over FAT The Home edition of Windows XP allows users to
keep their information private to themselves, while the Professional version supports access
control and encryption of individual files and folders. The file system is inherently more resilient
than FAT, being less likely to suffer damage in the event of a system crash and it being more
likely that any damage is recoverable via the chkdsk. NTFS also journalises all file changes, so
as to allow the system to be rolled back to an earlier, working state in the event of some
catastrophic problem renderi
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ng the system inoperable. The smaller the cluster size, the more efficiently a disk stores
information because unused space within a cluster cannot be used by other files; the more
clusters supported, the larger the volumes or partitions that can be created. The table below
provides a comparison of volume and default cluster sizes for the different Windows file
systems still commonly in use:. FAT8 existed before 16 did. Your Pentium 4 motherboard
should include a manual with installation instructions. Consult both this and any documentation
that came with your â€¦ [Read More Fahrenheit was another Microsoft initiative eventually to
founder in the rapidly changing, quixotic multimedia graphics â€¦ [Read More Comments fat32
theoretically supports till 8TB, but due to limitations it can support till 2TB practically. I am
formatting a flash drive 8 gigabyte to the FAT system No 16 32 or numbers. Recent Posts Your
Pentium 4 motherboard should include a manual with installation instructions.

