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The effect of food processing on
nutrients
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145°F (63°C) for 30 minutes (low temperature, long time [LTLT])
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201°F (94°C) for 0.1 sec
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Elemental Composition

Proteins are made up of atoms of:
= Carbon C
» Hydrogen H
= Oxygen O
» Nitrogen N

H

Amino

Group

0

|
C—

R

Side Chain

C-OH

Carboxylic Acid
Group

& - carbon

»/and sometimes Phosphorus (P), Sulphur (S) and Iron (Fe)

Nitrogen is needed for growth.

®» Proteins are the only nutrients that contain the element

hitrogen.

» These elements are bonded together in small molecules called

amino acids.

» Amino acids are bonded together into long chains called

proteins




Amino Acids Bonding to form protein

FIRST AMIND ACID SECOND AMINO ACID




Sources of protein

Cheese = S;ya beans
Chicken TVP

Meat Nuts

Fish Lentils
Eggs Peas

Milk Beans
Cereal




PROTEIN CLASSIFICATION

S = CONJUGATED DERIVED

These protfeins are formed due
T0 a chemical or enzyme action on a
orofein e Rennn actz on

caesinogen and makes caesin

PROTEIN + NON-PROTEIN

Protein + Lipid = Lipoprotein (lecithin)

Protein = Phosphate = Phosphoprotein (caesin)

Protein = nucleic acid = Nucleoprotein (DNA)

Protein + Colour Pigment = Chromoprotein (Haemoglobin)

ANIMAL PLANT

Clazzified Clazzsified

accordmg according
1o shape | ' 1o solublinty

FIBROUS  GLOBULAR
Collagen alburmen

"GLUTENINS : Soluble in acids & alkal

Slutersn In wheat

- PROLAMINES: Soluble in alcohol

gliadin in wheat




Properties of protein - effects of

heat on protein

Effect of heat

Examples

Coagulation: protein sets and
then hardens

Hard boiling eggs

}olour change

Myoglobin in meat - red to
brown

Maillards reaction (dry heat)

Bread crust

Tenderising (moist heat)

Collagen in meat changes to
gelatine and fibres fall apart

Becomes indigestible

Overcooked meat or cheese
becomes tough and hard to
diges’r




Properties of Protein

1. Denaturation

= Denaturation is a change in the nature of the protein
= The protein chain unfolds, causing a change to the structure
= Denaturation is caused by a) heat, b) chemicals and
c) agitation
= Tt is often an irreversible process
A. Heat
= Most proteins coaqulate/set when heated.

= E.g. Egg white coagulates at 60°C; egg yolk coagulates in the
stomach at 68°C



Properties of Protein

B. Chemicals

Acids, alkali, alcohol & enzymes cause changes to the protein structure

E.g9. Lemon juice added to milk causes the milk protein caesinogen to curdle
.9. Enzyme rennin coaqulates milk protein caesinogen in the stomach

C. Agitation

This is also known as mechanical action
It involves whipping or whisking the protein
This results in the protein chain unfolding & partial coagulation




Properties of Protein

. Gel formation

Collagen, when heated, forms ® .
gelatine e o Gelatine
Gelatine can absorb large o : ,
amounts of water and, when Heat is applied

heated, forms a sol _

On cooling, this becomes solid m As the protein
R Uncoils water

& a gel is formed " becomes trapped
A gel is a semi-solid viscous Sol

solution Pro gel

All gels have a three- B i
dimensional network whereby —| —|— | —|=|- Water

water becomes trapped. This —|— |[—|— [—|—
property is used in making  —I— [— [ [ -1—

/ Protein Matrix - the mixture has set - it
cheesecakes and soufflés rafBocome a oo




Appertisation

e Nicolas Appert invented c | | N
oo omparison of the protein composition
itin 1810 in Fish flesh

e In general, Heating
between 110 and 130
degrees during 20min
to an hour, in glass or
aluminium cans

e The results are the
same as for
Pasteurisation but the
time of conservation Is
longer




Effect of Heat on meat structure

» Increased temperature causes proteins to tangle
ore and meat gets tougher and smaller

 Colour changes: myoglobin (red) turns gray
when the denatured hemochrome forms




Cooking meat: the ultimate protein denaturation!

« Browning of meat with flour before stewing

» Maillard reaction between protein of the meat and the
starch of the flour







Other possible carcinogens

» Heterocyclic amines (HCA’s) added to list of known
carcinogens in 2005

» Arise from reaction of creatine (an amino acid found
In muscle) and carbohydrate

« Higher temps from grill, frying or oven broiling
Increase the concentrations




The Maillard browning reaction

* Louis-Camille Maillard investigated this
~1910

» Reaction between an amino acid (in protein)
and a sugar (from starch)

« Accelerated 1in a basic environment: amino
group becomes non protonated



What are the products ?

e Reaction occurs around 300F

* Biscuit, popcorn, bread, tortilla flavour (odour threshold is
0.06 ng/L)

2-acetyl-3,4,5,6-tetrahydropyridine
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