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FST-311. L # 24:
PROTEINS IN FOOD BIOCHEMISTRY: BASICS

* PROTEINS; FUNCTIONS
* R GROUP DETERMINES Aas
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PROTEINS; FUNCTIONS

*Greek : “of first importance”
e Structure :  skin, bones, hair, fingernails
 Catalysis:  biological catalysts are enzymes

 Movement: muscle: actin and myosin

* Transport: hemoglobin, transport through

membranes
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PROTEINS; FUNCTIONS

* 9000 different proteins in a cell

* Individual human being > 100,000 different

* Fibrous protein

* Insoluble in H,O (used mainly for structural purposes)
* Globular protein

* Partly soluble in H,O (usually not used for structural

purposes)
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R GROUP DETERMINES AAs

R group Amino acid | Side chain
Glycine Non-polar
Alanine Non-polar
Serine Uncharged polar
Cysteine Uncharged polar
Aspartic acid Acidic (-ve)
Charged polar
Lysine Basic (+ve)
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Charged polar
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PROTEINS: AAs WITH EXCEPTIONS

GLYCINE??

H O NH,
+o| I
HN—C—C—0~ H—C—COOH

‘ |
H H
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PROTEINS: AAs WITH EXCEPTIONS

PROLINE?? H

HN

HO

R—C—COOH
O |

NH,
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AMINO ACIDS
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Alanine (Ala)

Yaline (¥al) Leucine (Leu)
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Phenylalanine (Phe) Tryptophan (Trp)
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Serine (Ser)
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AMINO ACIDS
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AMINO ACIDS
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FORMATION OF A PEPTIDE

H H - H H (2

\ / \ /

I—I/ I I \I:I_—II?‘

peptide bond
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FORMATION OF A PEPTIDE

Amino Acid + Amino Acid mmm) Dipeptide
Amino Acid + Dipeptide mam) Tripeptide
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FORMATION OF A PEPTIDE

* AA are also called Peptides
Glycylalanine (Gly-Ala

H O CHsz O
HZN—(I:H—y: + @_(';H_(Ié_OH H20 —
glycine alanine
H (I? CHj3 (I?
| |
H,N—CH-C NH-CH—C-OH

i)

tide bond
a peptide bon AN’

2/2/2021 FST-311. V (R+SS) - Dr. Shahid Mahmood Rana 14



22222222

CHARGE & SOLUBILITY OF PROTEINS
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SOLUBILITY

Polypeptides or Proteins
* If thereis a charge on a polypeptide, it is more soluble

in aqueous solution

* |fthereis no charge (neutral at pl), it is least soluble in

solution
H H
R—(lj—COOH R—(lj—COO-
charged IlIH3+ NH,

charged
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DENATURATION

Any physical or chemical agent that destroys the
conformation of a protein is said to “denature” it.

* Heat (boil an egg) to gelatin

e Addition of 6 M Urea (breaks H bonds)
* Detergents (surface-active agents)

* Reducing agents (break -S-S- bonds)

* Acids / Bases / Salts (affect salt bridges)
* Heavy metal ions (Hg?* Pb?*)

* |ts may be reversible or irreversible
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DENATURATION

Native protein Native ()
(active form) @ protein *
| Deratur Detergent
| T coes ., ! -

L B W
W” 5 N\ Anionic
| detergent

Denatured /

Denatured

protein protein L\
(inactive form) "R R
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ALTERATION OF FOOD PROTEINS
THE PROPERTIES OF FOOD PROTEINS ARE ALTERED BY

* ENVIRONMENTAL CONDITIONS
* PROCESSING TREATMENTS

* INTERACTIONS WITH OTHER INGREDIENTS
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Processing
Methods

HEATING

FREEZING

DRYING

SHEARING OR MIXING
PRESSURE

Protein
Structure

AMINO ACID COMPOSITION
AMINO ACID SEQUENCE

—»| REGULAR FOLDING OF PROTEIN

CONFORMATION
SUBUNIT COMPOSITION
MOLECULAR MASS

Environmental
Conditions

:

Physicochemical
Properties

pH

IONIC STRUCTURE

TYPE OF SALTS

MOISTURE CONTENT

OXIDATION-REDUCTION
POTENTIAL

SURFACE CHARGE

HYDROPHOBICITY

THERMAL STABILITY

FLEXIBILITY

ASSOCIATION / DISSOCIATION
BEHAVIOR

'

Functional Properties
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