FATS /LIPIDS

Fats are composed of carb
I e pm;)onion i on, hydrogen and Oxygen, the same clements as in carbohydrate but in
. y are the most concentrated energy food. Plants store fats in the form of oil

droplets or as solid fat. Animals a
. nd humans store i '
ity fat which may be derived from fatty foods or

Functions of fats

1. Providesac i
‘ onvenient and concentrated source of energy, supplying more €nergy than the same
weight of carbohydrates or protein.

2. Surrounds and protects vital organs, e.g. Kidney

3. Forms an insulating layer (adipose tissue) beneath the skin to help preserve body heat and
protect the skeleton and organs.

4. Forms part of the structure of cell membranes throughout the body, especially in the brain.

5. Provides a source of the fat — soluble vitamins A, D, E, K.

6. Provides a reserve of energy for long-term storage which can be used if energy intake is

restricted. '

7. Provides texture and flavour in food and helps to make it palatable.

8. Foods containing fat provide a feeling of fullness (satiety) after a meal, as fat digestion is slow.

Place of fats in the diet

1. They supply warmth and energy

2. They may be eaten cooked or uncooked

3. Only small amounts are required and are usually found to be most casily digested when
accompanied by some carbohydrate food
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therefore slow down the digestiop,

fs and will
4. Fats are digested more slowly than other fm;dsll'u]fé o e satfafied i prolonged and e en
| ' i is i d. Hence the feelit
of foods in which fat is included. ' l
at is a meal.

not felt again so quickly as when no fat is present _”T .

Fatty foods lubricate the digestive system to a ccrlllmll:lm]y N s inssingdh PR
ingredients of mixtures, partic :
Fats may be used as ingredients of mixture ,Sirl;lﬂd T o el vendEalie, Treal
i

accompaniments to other foodstufls e.g ;
batter), or as the medium for cooking, as in frying.

7. It has a protein sparing action

CHEMISTRY OF FATS -
p : ances differ at normal
Fats and oils have the same basic chemical structure, but their physical appear

room temperature.
Fats are solid at room temperature

Oils are liquid at room temperature,
Fats arc composed of the elements
Carbon ‘
Oxygen

Hydrogen
These elements make up molecules of glycerol and fatty acids, which combine to form fat

molecu]es,

a) Glycerol or glycerine, A sweety sticky liquid.

b) Fatty acids. These are a large variety, about 25 kinds distributed among both animal and
vegetable fats.
The fatty acids present dete
eg lard-soft fat — oJejc acid.
Beef fat- Hard fat - palmitic acid,

Sources of fat

Animal 2
Milk fat — cream, cheese, butter and other milk products.

Meat fat- lard, dripping, suet, bacon fat, visible and invisib]e fat

Egg yolk
Oily fish and fish — liver oils form cod and halibut

rmine the consistency of the fat or oil.

Vegetable fats
Nut oils and pulses e.g. peanut etc
Margarine- from Nut, cotton seed and sunflower oils

Olive oil,
Kemels e.g. palm etc
Fruits e.g. avocado pear, -
Other examples include sausages, fried foods, and al] cooking oils.
Classification of Fats / lipids / Triglycerol
to the way in which theijr carbon and

They may be either saturated or unsaturated, according

hydrogen atoms are arranged.
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: {urﬁfed rﬂﬂy acids
3) carbon atomMs are saturated iy
All the H H h hydrnge“ Bt
H l | oms and cannot necept any more
* Gt c - (': ._.. (l: = N
T
g H H
I:\‘:"“I‘I“_ l'niund Mainly iy
Butyrie acic milk, butter
},'_limitic act animal fats
I‘;,uric i'lCl.L dairy foods, coconut oft
~aric act beef fat

' .t the carbon atoms are joinec
gome ot ¢ Joined to others by a double bond and so are not completely
n

-ith hydrogen atoms. Tl
& [urﬂted wit - 1Lhey could th
‘T:ps—s are further divided into erefore accept more hydrogen atoms
Mono unsaturated. Fatty acids
_ . ave one double bond i y. oleic acid,
found ”l‘)'“m?t animal and plant fats and oils especially o[llic‘l.re:r;i:he mplee B
pifferent com inations of fatty acids combine with glycerol to t-"orm a wide variety of fat

molecules.
polyunsaturated faity acids have more than one double bond in the molecule, e.g. linoleic acid

inolenic acid ;both found mainly in vegetable oils; Arachinodenic acid - cod liver oil

gnergy value .
{gram Of lipid produces over 9 kilocalories (37kilo joules) upon break down (digestion) compared

«ith the average 4 kilocalories (16kilojoules) released by carbohydrates or proteins.

Intake of fat in the diet
approximately 30% of the total calories for energy regulation usually come from fat.

Approximate daily intake of kilocalories is 3000

visible and invisible fat _
Fat is present in food either as visible or invisible fat.

visible fat. Is easy to detect in food:
Examples; :

Fat on meat
Butter, margarine, lard, suet.

Cooking fats and oils. _

Invisible fat is a constituent part of food, and is difficult to detect.

Examples; .
Lean meat — fat within muscle
Egg yolk

Flesh of oily fish.

Nuts, seeds, fruits.

Prepared foods e.g, pastry, cakes, biscuits

Fried foods and fritters, croquettes.

Sources of fat in the diet ' :

1) Fat content of protein rich foods e.g. milk; chese, cges, meat and fsh (1Y)

(marbling) -
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: dings
2) Fat content of made up dishes — cakes and pudding
3) Fat used for cooking
4) Fat served with carbohydrates

foods c.g. butter with bread.

Fat requirements in the boty fatty acids that the body requires but cannot mae

e Essential fatty acids (EFA’S). These arc
thEestA ‘o aci ' d mainly in plant oils. The
Examples include — Linoleic acid, - Linolenic acid which m: f:)llcl{ﬂin breasif mijk, i S OHZ
are needed for the brain development of babies. There are fou
reason why human breast milk is best for babies. e e i G G
Oily fish (e.g. herrings, sardines, Mackerel) contain essential fatty
Omega 3. Omega 3 essential fatty acids may help
1) Lower the blood cholesterol
i1) Help prevent blood clots .
it i i sh per week.
For these reasons it is recommended that people eat two portions of oil fish p

Effects of deficiency . foods i
1. Fat deficiency alone has no particular symptoms, but if the total intake of energy foods is too

little, there will be weight loss progressing eventually to starvation.
Lack of essential fatty acids leads to debility and a build —up of cholesterol in the blood.
Symptoms of fat —soluble vitamin deficiency may occur when there is a restricted intake of fat.

LI

Dietary problems
a) Over indulgence in fatty foods or foods cooked in fat may lead to obesity
b) Animal fats are often difficult to digest. Exceptions are milk and eggs where the fat is dispersed

in a fine emulsion.
c) Saturated fats are thought to make cholesterol accumulate in the coronary arteries causing

arteriosclerosis. (heart -related -diseases)

Effect of heat

1. When heated, solid fats melt to become liquid oils

2. As heating continues, the oil becomes thinner, and begins to bubble

3. At very high temperatures, fats decompose into glycerol and fatty acids.

A blue haze is produced, and then smoke and soon after this, the fat ignites and burns rapidly.

4. Fried foods readily absorb fat and this increases their energy value,

Effects of heat on Fats / properties of fats :

1. Smoke point: (200°C-250°C). This is the temperature /point when the fat is heated giving off
a thin bluish haze of smoke, which will give food an unpleasant flayour. At this tcml;erature the
fat molecules start to split up, reducing the keeping qualities of the fat.

2. Flash point. This is the temperature at which the fat will ignite and burn fiercely. It occurs

when further heating is done. :

| Fat Smoke point(when fresh)
Vegetable oil 227-232°C
Lard 183-205"C
Vegetable fat 180-188°C

Anti spattering agents such as the emulsifier lecithin may also be used to lower the smoking

temperature of fats and oils. '
3. Solubility. Fats and oils are insoluble in water but will dissolve in organic solvent such as ether

and benzene.
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4, Emuisions.’ This' iy the gy, o
water in oil, Stabilizeysg are subgt ats an
an emulsion once it ig formeq ances g
5. Plasticity. This is the ability of solj
are surrounded by fat Molecy|eg ”[(‘)l :
plastic or pliable texture o F. .
creaming or Rubbing in wigp, 4,
1S Process 1is used commergj ater to form glycerol and fatty acids.

ally for ¢ -

pressure. y for rendering down animal fats by heating them under

ud lmlS to form colloidal solutions, e.g. oil in water and
N as pectin, starch and gelatin which help to maintain

d fats to form
S cnableg
ats are Spreag
¢ fingers),

a lattice structure of minute crystals which
the erystals to move about slightly, giving them a
lable ang respond (o pressure and friction (e.g.

glycerides react with w

oo

Hydrogenation. This js 5 chemical
fats by forcing hydrogen gas throy
molecules take up the hydrogen, be
Reaction

Unsaturated molecule + Hydrogen
The reaction is speeded up by the us
the manufacture of margarines,

Process whereby unsaturated oils are converted into solid
gh them. The unsaturated carbon atoms in the fatty acids
coming saturated in the process. '

— Saturated molecules
e of Nickel which acts as a catalyst. The process is used in

0. Mel‘ting points. The highgr'the Qegree of saturation, the higher the melting point of the lipid
/fat 1.e. Due to the type of fatty acids they contain. In general, the more saturated fatty acids a

fat contain the more solid it will be, and the more unsaturated fatty acids it contains, the more
liquid it will be at room temperature.

10. Rancidity. This is when fats and oils, and foods containing them, develop off flavours and
odours due to the fat becoming rancid. '
Rancidity is caused by the action of the enzyme lipase or by oxidation
Enzyme lipase breaks down th'é'_fat molecules, and the off flavours and odours develop because

of the free fatty acids in the food. ey
Heat can destroy both lipase and the Micro- organisms in the food that produce lipase.

TYPES OF RANCIDITY

i) Hydrolytic rancidity
Caused by the glycerol
fatty acid present e.g. in Rancid Butter.

i) Oxidative rancidity =~
The breakdown of particular fatty aci
that have an unpleasant taste and smell.

In oxidative, Oxygen is absorbed by the faf.

that give the fat an unpleasant flavour and gdour. '

Oxidative rancidity is accelerated (fastened) by:

i)  Presence of light

ii) Impurities in fat

iii)  Enzymes :

iv)  Presence of many poly uns

spliﬁﬁlg- ﬁ-;;m _thé fatty acids. The smell of rancid fat depends on the

d in reaction with Oxygen with the release of substances

and reacts with the fat molecules to produce substances

aturated fatty acids
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i ing them Rancidi
fats to prevent light from reaching oy
e storage or frozen.

hat are kept in cold

Antioxidants are added to foods
develop in fat — containing foods t

Before use they must be extracted and re
move acid impurities
rth or charcoal.

with an unpleasant taste and appearance,

Vegetable oils are refined by:
i) Neutralizing with caustic soda to re

ii) Bleaching or decolourising with fuller’s ea

i g -
1ii) Filtering to remove solid impuri
i atillats mells.
iv)  Deodorizing by steam distillation to remove strong sI
Digestion and absorption of fats

a) Mouth

Physical breakdown h to swallow.
all enough to s -
Teeth, tear, rip and grind the food into pieces sm & glands produce saliva

Tongue pushes the food round the mouth and down the throat. Salivary
to moisten food and make it easy to swallow.
Chemical Breakdown
Fat breakdown is absent
o b) Oesophagus
Food is transported down to the stomach by peristalsis. There is no physical or chemical

breakdown here

¢) Stomach

Physical breakdown
Food enters the stomach via the sphincter muscle at the top Strong muscular waves move the -

food around and help to break it down and mix it with gastric juices and Mucus produced in the
stomach. The broken- down food is referred to as Chyme.

Chemical breakdown

Fat breakdown is absent here

d) Duodenum
Physical breakdown is absent

Chemical breakdown
The chyme is mixed with bile from the gall bladder and pancreatic juices from the pancreas

Bile neutralizes the acid and stops the action of pepsin.
Fat,: Bile emulsifies fats to disperse them in the liquid in small dro

breaks fat into soluble glycerol and insoluble fatty acids.
The fatty acids react with the bile to become soluble.

plets, and pancreatic lipase

e) Ileum
Physical breakdown is absent here

Chemical breakdown
Further fat break down by lipase enzyme occurs.

Absorption of fats
Glycerol and fatty acids are absorbed into the lacteals where they recombine to form fats, which

mix with the lymphatic fluid.
They then pass round the body in the lymphatic systems and join the blood circulation as

insoluble fat.
They are converted to soluble fat in the liver.
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VITAMINS
vitamins aré complex organie Chemigy) ¢ b
food. They do not produce Chergy ang yy, l_stmm“ wi
yijtamins are required by the dy in v Crefore |
carious deficiency diseaseg will ot Cry smal
General Function '
. Vilmins & ISR 0 rogyy
metabolic reactions in ce]js, the maintenance and growth of the body, and to control
Classification '
ritamins can be classi ;
Vi Slﬂed aCC()rdlng to the Sub 4 . .
There are tWo groups stances in which they dissolve

1. Fat—soluble —vitamips . Vitamins A, D, E ang K
2. Water —s itamins: vi i s
2. Wa oluble vitamips; Vitamin C and the Vitamin — B- COREEE.

lich are usually obtained by the body from
Ve no calorific value,

I amounts py if these are not included in the diet

FAT SOLUBLE VITAMINS
vitamin A (Retinol)
Functions

L Requxre-:d . ma!(e a substance called Visual purple, which is formed in the retina of the eye to
enable it to see in dim light j.e helps in satisfactory perception of light.

Necessary for health of mucous membranes in linings of the throat, digestive, brochial and
excretory systems by keeping them moist and free from infection.

Required for the maintenancg and health of the skin,

Required for the normal growth of children, particularly the bones and teeth

It offers protectidn against heart disease and some forms of cancer

Sources e

Animal source (Retinol)

¢ Milk and'milk products

o Liver N

[S]

U = LD

o Cheese
o Kidney ol | | ) _
e Cod and halibut liver oil | i
¢ Butter 1 it

* Oily fish .g. herring, pilchard, gardllne_l
* Margarine (Fortified) | |
Plant sources (Beta — ca_rntene)

e Spinach

* Carrots ST o Watercress
* Cabbage j | e Apricots
* Tomatoes ' o e\ Parsle '
| s L rahge/yellbw colour, although In green vegetables, the colour is
Vitamin A gives plants thelr ©

: _ " .
masked by green chloroph)’ll._s converted to retinol and two parts of Beta — carotene form on
In the body Beta- carotene ! s
Retinol. !

78
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i urces
Retinol animal sources J (75- Carotene plant so
| |
v
Digestive system )
1. Beta-carotene is converted to retinol
2. Retinol is absorbed
4
Stored in liver
4 ¥ I 3 f
Biucous membranc:l Skin Growth Retina of eye |
Requirement |
1. Vitamin A is fat — soluble, it can be stored in the body mainly in the liver, so a daily supply is
not always necessary.
as it is stored in the body, and can seriously affect

Too much vitamin A in the diet is poisonous,
skin and joints, especially in children.
Pregnant women are advised not to eat liv

which could lead to damage and defects in the unborn baby. :
4. Too much vitamin A results in pain in bones, nausea, and loss of hair and enlargement of the

liver.
5. Beta — carotene does not cause harm in this way,

plenty of fresh fruit and vegetables, in order to rece
Special requirements

1. Children, need plenty for growth and development
2. People who cannot digest and absorb fat well, many need a vitamin A injection to overcome

this.
Results of deficiency
1. Night blindness

!\..)

er, because it~contains very high amounts of retinol

L)

so it is advisable for pregnant women to eat
ive the extra vitamin A that they need.

blindness.
2. The skin and Mucous membranes become dry and infected.

Resistance to disease is reduced
4. Growth of children is reduced.

o

Effects of excess vitamin A
1. High amount could lead to damage and defects in the unborn baby,

2. Too much vitamin A in the diet is poisonoyg and can affect skin and joints,  especially in

children.
Over doses can be responsible for definitely unpleasant Symptoms of impaired fitness.

Also excess of vitamin A results in pain in the bones, nausea, loss of hair and enlargement of

#ha livier :
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