Definition

m Compounds composed of C, H, O, and N atoms, arranged into
amino acids (AA) linked in a polypeptide chain. Some AA also
contain sulfur.

m There Are thousands of different proteins.
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Amino Acids, Peptides, Proteins
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LINKING AMINO ACIDS INTO PEPTIDES and
PROTEINSA iy (ia saall Jals )
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CLASSIFICATION OF AMINO ACIDS
IN FOOD PROTEIN

Amino acids in food protein can be classified as

¢ Essential (indispensable) - body synthesis
inadequate to meet needs

¢ Non-essential (dispensable) - can be synthesised
by the body

e Conditionally essential (indispensable) - become
essential under certain conditions
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ESSENTIAL AMINO ACIDS

Histidine™*** Methionine* (and Cysteine)
Isoleucine Phenylalanine** (and Tyrosine)
Leucine Threonine

Lysine Tryptophan

Valine

* necessary for synthesis of cysteine

** necessary for synthesis of tyrosine
*** necessary only for nfants
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Making an Essential Amino Acid

Phenylalanine s—__—_—-T\/rosine

(Essential AA) phEHYIalanine hYd roxyase (Nonessential AA)
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AMINO ACIDS IN PROTEINS

« 1: Non polar aliphatic side « 3: Positively charged

chains side chains
- alanine (Ala) - arginine (Arg)
- glycine (Gly) — histidine (His)
- isoleucine (lle) - lysine (Lys)

- leucine (Leu)

- methionine (Met) .
_ valine (Val) e 4: Negatively charged

side chains
- aspartic acid (Asp)
- glutamic acid (Glu)

o 2: Polar, not charged
(hydrophlllc) side chains
asparagine (Asp-NH,)
- cysteine (Cys)

~ glutamine (Glu-NH,) o 5: A_romatic side
- proline (Pro) chains
- serine (Ser) - phenylalanine (Phe)
- threonine (Thr) - tryptophan (Trp)
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- tyrosine (Tyr)
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RDA for Protein
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o H 0-6 mos

[ B 6-12 mos
i H1-3 yrs

T B 4-6 yrs

_g 07-10 yrs
o H11-18 yrs*
z B Adult*

o

* Average for males and females

Yooy Prof .Zaid Alassaf Y.




AR

Malnutrition/ Kwashiorkor
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Marasmus
General Energy Deficiency
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Egg Proteins o=l clisiy
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Egg White Proteins
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Ovalbumin
Conalbumin
Ovomucoid
Lysozyme
Ovoglobulin G3
Ovoglobulin G2
Ovomucin
Ovoflavoprotein
Ovoflavoprotein
Ovomacroglobulin
Ovoinhibitor
Avidin
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Ovalbumin

Phosphoglycoprotein; denatures easily; has four

sulfhydryls
Ovotransferin Glycoprotein, complexes iron and other metals
Conalbumin
Ovomucoid Glycoprotein, trypsin inhibitor
Ovomucin Glycoprotein, fibrous, viscous
Lysozyme Spherical protein; four disulfide bonds; lytic action
Ovoinhibitor

Inhibits trypsin and chymotrypsin

Ovoglycoprotein

Glycoprotein

Ovoflavoprotein

Binds riboflavin

Ovomacroglobulin

Glycoprotein

Avidin

Binds biotin
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Protein % of Total
Protein
Caseins 80
o-caseins 42
[-caseins 25
K-caseins 9
Whey proteins 20
a-lactalbumin 4
B-lactoglobulin

Source: Fennema, O.R. Food Chemistry, Third Edition, pg. 847
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Food Processing
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G gl e
o Physical: e Chemical:
- Heating - Acids
- Cooling - Bases
- Mechanical treatment _ Metals
- Hydrostatic pressure  _ Organic solvents
- Radiation
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3 Stage Process:
* 1. Digestion with acid + catalysis
2. Distillation with steam and alkali
3. Titration with acid and indicators.
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Boil

H2S04 il

Catalyst (Hg, Cu, Se)

increase bp with
potassium sulfate

(NH4)2.S04

i NaOH

Standard HCI

=

Titrate .
Borate
With
oric acid Acid
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NHs + H2BO 3~ H2BO 3=

Kjeldahl method JalS 48 )l dal e cBlels

Digestion a<agl)

*  Organic N + H,SO, — (NH,)SO,+ H,0 + CO,

Distillation: il

. (NH,)2S0,+2NaOH 2NH, + Na,SO, + 2H,0

Titration 4wt

+ NH,+H,BO, NH, H,BO, +H,0
H,H,BO, + HCl — >NH,Cl+H;BO,
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Tecansr Koellew sysiem or the determination of organic nitrozen.

Y.

Block digestor

Cooling tray Distillation unit Titrator
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More Conversion Factors

Jasaill dal 5o (e 2 34l

Whole wheat cereals = 5.83 o AY = ALlSl) adll o gan

Flour =5.70 °.: = Gl
Pasta = 5.70 °-"{;\?ﬁ:
Bran =6.31 540 = 3l
Rice = 5.95 087 = sl / el pusdl
Nuts/Seeds = 5.46 oY = sl
Soya=5.71

Conversion Factor
625
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Advantages are
. applicable to most food samples
. simple
. inexpensive
. accepted as Official method
. can measure mg levels of proteins
Disadvantages are
1. Measures total N not protein
2. Time consuming — at least 2 hrs
3. Poor precision when compared to
other methods
4. Corrosive (dangerous) method
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Specific Electrod

NH4+ H,0
E=E)-5303

27303

RuE/sEs=

+ a
NH,+OH

RT/F Log [NH, ]

§2
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Berthelot Reaction

* The reaction of ammonia with phenol- hypochloriteto give
Indophenol
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NH,+ ;0CL+OH +,CHOH oy sCL+ H;0

OO

Blue
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Biuret Method

»  Principles: Cu++ in alkaline solution form complexity with
peptide bonds - give pinkish-purple color.
. (copper sulfate + K-Na-tartrate + alkali)
. Measure color at 540 nm
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BIURET METHOD

Advantages:

- Cheaper and faster than
Kjeldahl

- Less problem with color
deviations

- Few substances interfere
-Does not measure non protein
nitrogen (NPN)
-Disadvantages:

- not sensitive: to 2-4 mg level
- bile pigments interfere

- ammonium salts interfere

-- lipids and carbos can affect
clarity of solution
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LOWRY METHOD
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Protein

Yooy

N + Cu (D — > CU(Q) —m v )

Protein determination - Lowry method

NaOH

Folin-ciocalteau D

phosphomolybdic Heteropolymolybdenum
phosphotunstic acid Blue (600-700 nm)
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Dye Binding Method
Qobay Bl Y 48y 5k

Oe (i) L seall ) dpineY) (il gl ((midia Ph S cladl
) A5 smtall il (<) L a5 g () i) 0

NH
ICIi H
cry ) FPI N— I(h
Fl‘i Lysine 'I':I_i NH
FH . I(I_) ICH Arginine
CI N C

N NN TN

H 2) | H

II”(: CH Histidine
K
ng.%aid Alassaf




Yy

¢ Luay Ll Y|

Jaa dhasy Ladie M\wé\_\:\ut\yb&\_\#})ﬂ\ﬁj .
i Rian (i ) e 8 e
e\mbﬂwhﬂ\ﬁ@h&\ .A.JJ;S(;L(;S
o A ke Al Lt Hlaa g (A puall Caplall uliae
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Less Color
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PROTEIN QUALITY
O gl Ba g

Methods for Evaluating Protein Quality of
Food Proteins
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Complementary Protein

« Reference protein

©Wadsworth - Thomson Learning

lle Lys Met Trp

Legumes

Grains

Together




Yv

METHODS FOR EVALUATING PROTEIN
QUALITY

Biologic value (BV)

protein utilisation (NPU)
Protein efficiency ratio (PER )
New methodology is

— Protein digestibility-corrected amino acid
score (PDCAAS)

Yoo iy Prof .Zaid Alassaf

Biological value

* Biological value is a method using nitrogen
balance techniques to determine the amount of
absorbed nitrogen that is retained in the body
for repair and maintenance.

retained N
B V e — X ] 00
absorbed N
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Net Protein

Utilization (NPU)

* Net protein utilisation is based on a
combination of biologic value and the food
protein’s digestibility.

retained N

N-application

Yooy
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er gm of protein
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Protein efficiency ratio (PER

* Protein efficiency ratio (PER) is based on the weight
gain of a growing rat divided by its intake of a
particular food protein during the test period
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Protein digestibility-corrected
amino acid score ( PDCAAS)

* Protein digestibility-corrected amino acid score, or
PDCAAS, is a new, and potentially more accurate
method for evaluating the quality of food proteins. It is
based on a food protein’s amino acid content, its true
digestibility, and its ability to supply indispensable
amino acids in amounts adequate to meet the amino
acid requirements of a 2- to 5-year old child, the age
group used as the standard.

% amino acid in test protein

AAS =

% corresponding amino acid requirement _,

© A Y




Protein Quality

[ID]INPESN PDCAAS Values of

Selected Foods

« PDCAAS

Yoo iy

Casein (milk protein) 1.00
— Protei N Eqg white 1.00
. Ty ewe Soybean (isolate) .99
digestibility- 92
Pea fl .69

corrected S
. . Kidney beans (canned) .68
a m | n O a C | d Chickpeas (canned) .66
Pinto beans (canned) .66
SCO re Rolled oats .57
Lentils (canned) .52
Peanut meal .52
Whole wheat .40

NOTE: 1.0 is the maximum PDCAAS a food protein can receive.
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