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Table (1) Utilization of vegetable protein products foods.

Type of Vegetable Protein
Products

Function

Major Applications

(1) Flour:

1- Bulking Agent

1- Bakery Products

2- Increase Protein Conlent

2- Infant Foods & Pet Foads

(2) Concentrate

1- Emulsification Agent

I- Meat Products ~_~~

2- Water Retention
3- Mouth Feel
4- Increase Protein

2- Vegetarian Products
3- Processed Foods
4- Dressings

(3) Isolate

1- High Protein 1- Specialty (Health)

2- Dispersibility 2- Infant Formula

3- Hypoallorgenicity 3- Meat Products

4- Low Fat 4- Foods

5- Emulsifying 5- Non Dairy Drinks & sports Drinks
{4) Texturized Proteins c

1- Structure 1- Meat Products

2- Water Retention 2- Vegetarian Products

3- Meat Replacement 3- Sauces

4- Protein Content 4- Pet Foods
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Structures of the Most Abundant Species of 1 ~Amino Acids at pH 6-7.

Polar-uncharged R groups

Nonpolar R groups

Name Structure Name Structure
Glycine +Nllg Alanine +NIIg
' 1
H-CH-COO™ CHg-CH-COO™
Serine +NHq Valine CHg +NHj
[} ~ r
HO-Cliyg-CB-CO0~ /CII-CH-COO'
CHg
Threonine +N113 Leucine CHj +N13
N 1
Clt3-CH- -ClI-co0"  CH-CH,~CH-COO™
on CHz
Cysteine +NH5 Isoleucine H3C +NH3
'
HS-CHg-CH-COO~ CH3-CH2-CH CH COO
Cystine +NH3 Phenyl- +NH3
)
$-CHy-CH-COO" alanine @-cnz-cn-cop-
+NH3
S-CHz-(!.‘II-COO‘
Tyrosine +NHg Tryptophan’ +NH3
L] Y -
uo—@—cnz-cu-cocr mcrzz-cn-COO'
' N
1
H
Asparagine NHz +NH3 Methionine +NHg
N 1 .
0=C-C}12-CII -Co0~ CH3-5-CHp-CHp~CH-COO™
Glutamine Nllz +NH3

OxC-Cllz—C}lz-Cll-COO'



Negatively charped R groups Positively charped R groups

Name Structure Name Structure
Aspartic +NHa Lysine +NH3 +NHga
n ] T 1
acid -00C-Cli,-CH-COO" CHy-CHa-Cliz-Cllz-CH-CO0™
Glutamie +Niig Arginine  4NJIIg +NI13
i ! 1 t
acid -00C-Cllg-Clig-CH-CO0" CNICIg-Clly-Clig-CH-COO0"
"
NII
Hlstidine "+ +NHg -
L)
E-] CHg-CH-CO0-
N

b3

Imino aclds

Proline [——/LC Iydroxy- 110
-+ - h
N [s]e) prolie l ﬁ I COO"
1 [

g Hy

Table (3): Some physical properties of amino acids.

Amino acid Abbriviation Symbol M.W. [ Pha, Phay Pka, | Side proup
Natural amino acids
Alanine Ala A 89 2.348 9.866 -CH,
Valine- Val ¥ 117 2.286 9.7119 -CH(CHy),
Leucine Leu L 131 2329 9,744 -CH;-CH-{CH,),
Ysoleucine . Iz 1 131 | 2318 | 9.758 -CH(CH,)-CH;-CH,
Proline Pro - P 115 1.952 10.64
Phenylatanine Phe F 165 1.83 213

_Tryptophan Tep w 204 238 939
Methionine Met M 149 2.28 9.21 ~CHCH,S-CH,
Glyeine ) Gly G 75 | 235 9.78 -H |
Serine Ser s 105 | 2186 | 9.208 -CH,0H i
Threonine Thr T 119 | 2.088 9.1 .-CH(OH)-CH, — 1
Cysteine Cys [ 121 -CHSH

rosine Tyr Y 181 22 9.11 | 1007 !

Asparagin Asn N 32 | 20z | 6.8 CH-CONH) |
Glutamin Gln Q 146 217 9.13 -CH,-CH,-CO{NH !
Acidic amino acids
Aspartic acid Asp D 133 1.98 .65 9.6 |-CH;-COOH
Glutamic acid Glu E 147 2.1% 4.25 9.67 { -CIl-CH,-COOH
Basic amino acids
Lysine Lys K 146 12 8.5 |[10.28 [ -CHyCH CH-CH, NI,
Arginine Arp R 174 2.18 9.09 | 1213 | -(CH}); -NH-C-(NH,)NIl,
Histidne 1is H 155 1.8 599 | 9.07

AR



q
:

8]

The right-handed o-helix (a) and graphical sketch (b) of the helical
structure. Modified.

Bonds which stabilize secondary and tertiary structures of proteins:
(a) electrostatic interaction, (b) hydrogen bonding, (c) hydrophobic
interaction, (d) dipole-dipole interaction, and (e) disulfide linkage,
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Table (4 : The most reactive functional groups participating in lipid-
protein interaction.

Reactive Groups in Oxidized Lipids ) Reactive Groups in Protein Molecules |
~Hydroperoxides* Primary. Amines**
_ Cyclie Peroxides Thiols (Mercaptans)**
Epoxides Thioethers** '
Aldehdes* Disulphides**
Ketones Phenols
Hydroxyketones Indols

** Particularly the free amino group of bound lysine.
= Maost reactive funsctional group in both lipids and proteins, respectively.
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Table (5): Bonds of lipoproteins preduced by reactions of lipid
oxidation products with protein.

Type ¢f Bends | Exemples
Physicel - Single and- multiple H-boods.
Hydiophchia Ixtzractions.
Electrostatic boads.
Covalent Single ond multiple aliphatic heterocyclic.
Combined Hydrogen & coyslent

L3Sl mil giy Linoleic acid Jie desda 2l gl alead) ol Lo
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Table (6): Some physical techniques used to determined size, shape,
and ionic charge of modified proteins.

. Techniques Uses
(1) Electraphoresis To determing homogeneity or purity end to detect changes in fonic

state. To compare size (molecular weight) under nondissociating
conditions compatible with biological activiry,

To deotect end determiing molecular wweights -of polypeptide
components smder dissociating (sodium dodecyl sulfate) and
reducing (B-mereaptocthanal) conditions.

(3) Gel filiration -
To determine molecular weight undar conditions compatible with |
biological activity or In dissociating and / or reducing media
(sodium  dodecyl silfate, ures, guanidine / HC), or B-
mercaptocthansl); to determine the size and number of polypeptide
cheins.

To desalt and to fractionate different_sized components,

To deiermiine sedimentation coefficients or moleculer weights and

. .| homogeneity in each respect, -
To measure small differences in sedimentation,

Ta determine sedimentstion eoefficient or molccular weights under

fully dissociating conditions.
(4) Optical rotatory dispersion

and circular dichroism To determine belical content of polypeptide chains and to detect
changes in conformation. .

(3) Uttracentrifugaiion

(5) Hydregen excirange
To determine the kinefics of proton exchange between peptide
chains and solvent,

To determine the number of slow-medium-,zad fast-exchanging
hydrogens and, from changes in these, to detect changes in protein
conformsation.

(6) Viscosimeiry
To determine refative, specific, ond intrinsic viscosity and, from
changes in these, to detect chanpes in size or shape,

(7} X-ray diffractlon
To determine three-dimensional conformation i atomic detail.

" (&) Nuclear magnesie resonance
To define conformations in solution, study mechanisms of folding
and unfolding, ‘and to follow changes in conformation or structure
of individua) residues and larger regions of polypeptide chnins.

(%) UVespectra
To determine conformational changes in hydrophobic region.
To determine acyiation rate of tyrosine phenolic group.

(10} Fluorecesence specira

To determine conformation changes and hydrophobic region
content.

(1) HPLC
To determine number of fractions, pusity or hemogeneity
dissociation or ageregation state and conformation changes.
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