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� Compounds composed of  C, H, O, and N atoms, arranged into 

amino acids (AA) linked in a polypeptide chain. Some AA also 

contain sulfur.

� There Are thousands of  different proteins.

 amino(��	�� �� ا����ض ا������  N، و C ،H ،Oه� ��آ��ت 	���� �� �

acids  (��ة ا����� �)1,'�  �0/ي أ ,� !"+ . ��	�(� ���� )��'� �&%"� $"#"� !
.ا�%�� 2

.ه��ك ا67ف �� ا���و	���ت ا���4"�3

Definition
�	
��

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٢
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دور ا��
و����ت

ا����!� - ٤
ا�B#�م ا��,�دة

�ات,�#�
Antibodies

Antigens 

٥  - �D�)"� ر�E�

١ - ��F��( اد/�
/�G

�G��H ل�ا!�

اJG6 ��ت

ا�'��/G�ت

٢ - KFازن ا�#/ا/	 N�O�	
ا�/ذ��ت

	�N�O ا��/ازن ا��0,�                        – ٣
ا�Q"/ي

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٣

�� ا���اء  � �اص ا��
و��

•�S1�ا�� ��"(�D ،ن�و)Tا�

•�S4ا�� ��"(�D

��"X/$�1 ر)V ا���ء•

•��Y'ا� � /%	

•�Gوا���و �	%/ � ا����Z1، وD�)"�� ا��

. ا�"Jو�B، واE��6�ق، وا����$]•

D�)"�� ا�34[•

	S��2 ا��^/ة•

D�)"�� ا`Y0�$ب •

•a"0�#2 ا����S	

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٤
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الأمينية، الببتيدات، البروتينات حموضال

Amino Acids, Peptides, Proteins

� ا����ض ا������ وا������ات وا���و	���ت ��c/Q�ت ه��� �� ا�Tbاء•ّ1	ُ . �'G�
 Nه�#	 �'Gإ�+ أ �ً��hت، إ���	و��"� �B/�/��ا��4"�[ ا� KBء �� أ�ات ا����و�

وا��/ان ) ذات ا���)���1��kةً �� G%'� ا�(1�م وُ	1ّ� iFYj �"��آ��ت ا�1(� � 
X� J4	اء وTbا� i��E	ج و��Gإ �� ��� JG`ت ا��0ار � أو اY!�3ء ا����mأ �Gc/%ا��� .

�4/اص ا� J�3�Tb"� ��Fاء !�� D�)"��'� ِ����ء أو 	S��2 ا�'�Y�ت  	n1( �)1 ا •
gels  وي�وا��^foams  ت�وا��#0ْ�ََ"�emulsions  ��ّ3�"وا�ِ��ـ+ ا�fibrillar .

�'� ) غ/آ�"/آ��/ري 4غ أو /آ�"/B/ل ���D)17 ا�(��D ا��Tbو � �"��و	���ت  •
). ا�#%� �ت(آ���ة ����D KS ا�%�)/ه��رات 

1� ا�0�/ب وا��Tور ا�J ��� وا��Q/ل •	ُlegumes  �'�"  ،ت���	در ا���و�E� Nأه
 a�"0وا� N0"ا�milk . u��	 ت��F�ك آ�ت، ه��Gت وا��0/ا�	�إ�+ ا��� ���h`�(

 a��0)ا� KS� ��	ا���وalgae

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٥

"!�در ا��
و����ت

؛broad beans) الفول(والباقلاء ) مثل فول الصويا legumesالبقول ••••
.القمح والذرة، ••••
البطاطا؛ من النسغ الطبيعي المتروك بعد إنتاج النشا، حيث يمكـن عـزل البروتينـات بـالتخثير     ••••

.الحراري
)المح(، الذي يصنع منه منتجات مختلفة البيض الكامل وبياض البيض وصفار البيض eggsالبيض ••••
whey proteinوبروتين مصل الحليب ) الحليب، الذي يمدنا بالكازيئين ••••
.السمك، الذي يمدنا بركازات بروتينية بعد استخلاص الدهن••••
الدم من الحيوانات المذبوحة، الذي يحول إلى مسحوق دم وركازة بلازمية دموية وغلوبين معزول••••
النباتات الخضراء المزروعة للعلَف الحيواني، مثل البرسيم، الذي يعالج إلى ركازات بروتينية ورقية عبر .

. التخثير الحراري لبروتينات النسغ الخلوي

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٦
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���ضا �  �ا"!� � Amino Acids

وهwT ا����ض، ���protein hydrolysate .  i,ً� أ����ً� �� ا���Y0 ا���و	����  20ه��ك �/ا�� •
: )n1 ا�S�$6�ءات ا�Q"�"�، ذات )��� !��� !"+ ا�&%K ا�����

 

  ا��0/ضأّ�� �� ). ا�b"�#��(أو  n��amino acetic ا����/ أ$���] ( H=Rو�� أ)#V ����،  %/ن •
�  %/ن D ،ى�zا������ ا�R  �Q"0ة ا�� �b�� ّ�� أو	�ّ��، أرو�	�أ��3 �ً���mheterocyclic   �,ِ�0  �Dو
. ��Z/!�ت و}���3 أ�zى

ا������ ^�� ا�&��1F، ا��/B/دة ^���ً�   ا��0/ضوإنّ )n1 ا. ��n أ���ـ� �� ا�(���1 200و�m|� �/ا�� •
�ّ� K%k +"! ت�	�ا��� ��.

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٧

�  ������ 	
�
�
����� ا����ض ا

�ي ( ا���� ��ا�� أ�
�ي ���(

����� "!�ن ��د ا����ض  �

	 "(�وي أو أ'& �% �$�ة �
�
ا

  �
��� &!$�

أآ+� �% �$�ة *��ض �$!& �
%
��و�
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H

N

CR2

COO-

H

R1 and R2 8�
�
ه�� ا�(9(9	 ا�;�:�
	 ����9 ا
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LINKING AMINO ACIDS INTO  PEPTIDES and 

PROTEINS ا)"���' ا�&%�ضار���ط  



٥

Peptide Bond ي�
�ا��ا�� ا���

O

C - OH

H2N - C - H

R1

O

C

H2N - C - H

R1

O

H C - OH

N - C - H

R2

O

C - OH

H -N - C - H

R2

H

H2 O

peptide bond

dehydration

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٩

���!/�Z� +ت إ����	ا���و �'��#Q	 �%� :
 �#G�Z�� ت���	و�(Homoproteins ا��0/ض +"! VQ� �0/ي	 ،

ا������ 
 �#G�Z�� ��^ ت���	و�(Heteroproteins ءJB +"! �0/ي	ا���  ،

إh��� ^�� ا���و	��

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ١٠

Protein Classification و����ت
�!��� ا��
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Homoproteins

 Simpleا���و	���ت ا���Z�G#� و	�!+ ا���و	���ت ا��#�(� 

Proteins   VQ� أ����� �h/�� �'�"0��( �)1	 وه�:
Albumins     %
����
ا

Globulins  %
����9Gا�

Collagens  %
HI�!ا�

Fibrins        %"��
Jا�

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ١١

Heteroproteins    �#$%&'��ا�-)و+� %ت (�) ا

– KS� �z< ءJBء �� ا��0/ض ا������ وJB +"! �0/ي	

ا��ه/ن، وا�n�0 ا��/وي، أو ا�%�)/ه��رات �S�ل !"�'�:

Phospho proteins       	"ر�JL�Jت ا���
ا���و�

Lipoproteins                  	
ا���و�
��ت ا�$��

Nucleoproteins               	"و��ت ا���
ا���و�

Glyco proteins,               	"�!)ت ا���
ا���و�

Chromo proteins           	
O��Pت ا���
ا���و�

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ١٢
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Amino Acid Chains  '���"(ض ا�ا�&% )*+*

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ١٣

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

� Conditionally essential (indispensable) - become 

essential under certain conditions

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ١٤
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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

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ١٥

Making an Essential Amino Acid

Phenylalanine                                    Tyrosine

(Essential AA) phenylalanine hydroxyase     (Nonessential AA)

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ١٦
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� 1: Non polar aliphatic side 
chains

– alanine (Ala)

– glycine (Gly)

– isoleucine (Ile)

– leucine (Leu)

– methionine (Met)

– valine (Val)

� 2: Polar, not charged 
(hydrophilic) side chains

– asparagine (Asp-NH2)

– cysteine (Cys)

– glutamine (Glu-NH2)

– proline (Pro) 

– serine (Ser)

– threonine (Thr)

� 3: Positively charged 
side chains 

– arginine (Arg)

– histidine (His)

– lysine (Lys)

� 4: Negatively charged 
side chains 

– aspartic acid (Asp)

– glutamic acid (Glu)

� 5: Aromatic side 
chains

– phenylalanine (Phe)

– tryptophan (Trp)

– tyrosine (Tyr)٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ١٧

AMINO ACIDS IN PROTEINS

��Pدر ا���و�
��ت��Pدر ا���و�
��ت

١٨
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RDA for Protein

آ� �� وزن ا�0H�� N#Z�ء/ غ �� ا���و	��  ٠.٨•
 /م أ�m�ء ا�K�0/ غ  ١٥-١٠~ ز �دة 

�  �0�ج ا�� ��h/ن إ�+ Dغ  ٢ - ١.٥ /N#Zآ� �� وزن ا�
٪ �� إ�B��� ا�#�1ات ا��0ار �١٠-�٨/ا�� 

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ١٩
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* Average for males and females
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Malnutrition/ Kwashiorkor

�� ا�#�� ا�و�+ )1� ا�/6دة 
 �FاT^ م�OG X	�ا	�21 وا�
 �%/ن �� !��E ا�3�آ'� 
و^��ه� �� ا�%�)/ه��رات

��Q� . �#z ��  ا���و	��
 �� �Sأآ K3)آ� ٥ا�

  �ED�G ،ا/�G ���1� وذ��
ا�E��غ

 iQ( و ،�m���� N�Q�#� �1k
 �ED�G ة�&Q�� ة�&���

ا�E��غ
. 

٢١

 �Kwashiokor+3%ه)ات !'1ز!

•/�G �z�	وزن و �QG
•u�'	
�z/ل أو �6��6ة•
ا34G�ض آ�"� ا�Y,1ت•
وذ�� ، )(� آ��� ، إ$'�ل•
•�"Zب ا��ا��'
•�#3G �	/�� د/Q  ؛�"Zا� �b�H �� ات��b	
	E��  ق�/ن ا�& -  �1	��bات ا�&�1 •

ه&�
�QG �Z��G ا����!� ا��z�جآ�Sة •
• ���H)ة�zا����"� ا����(
)ا����"� ا�����zة(^��/)� •

٢٢
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Marasmus

General Energy Deficiency

•�Z ر�هJال 	
•��FاTbا� �H��1وا� �D�)وا� ��	ا���و �� �!/Gز آ�� و/!.
� ا���د•h لJ1� �"Z20 ا�	و�� �ا��ه/ن D"�"� أو �1
� ��وX�G ورX�(/j ، و	��&� 	��Q�ت  ��1�ة !"+  •"Zا� �Q3 

ا�&3�ء
	��G �z/ !�م و)���z ا����غ•
0�ث �� ا���اد �� i��B ا�!��ر• .
0�ث �� ا��Z�!�ت•	.

٢٣

Anorexia Nervosa and Marasmus 

٢٤
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  Egg Proteins  1و����ت ا���
2

Egg White Proteins%
Ovalbumin

ConalbuminConalbumin

OvomucoidOvomucoid

LysozymeLysozyme

OvoglobulinOvoglobulin GG33

OvoglobulinOvoglobulin GG22

OvomucinOvomucin

OvoflavoproteinOvoflavoprotein

OvoflavoproteinOvoflavoprotein

OvomacroglobulinOvomacroglobulin

OvoinhibitorOvoinhibitor

AvidinAvidin

54

13

11

3.5

4

4

1.5

0.8

0.5

0.5

0.1

0. 5
٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٢٥

Egg Yolk Proteins%

Phosvitine

     α &   β VitellinesLipo -

Livetines α β γ

Lipoproteines

8.5

33

30

27

  Egg Proteins  1و����ت ا���
2

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٢٦
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٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٢٧

Phosphoglycoprotein; denatures easily; has four 
sulfhydryls

Ovalbumin

Glycoprotein, complexes iron and other metalsOvotransferin

ConalbuminConalbumin

Glycoprotein, trypsin inhibitorOvomucoid

Glycoprotein, fibrous, viscousOvomucin

Spherical protein; four disulfide bonds; lytic actionLysozyme

Inhibits trypsin and chymotrypsinOvoinhibitor

GlycoproteinOvoglycoprotein

Binds riboflavinOvoflavoprotein

GlycoproteinOvomacroglobulin

Binds biotinAvidin

I�,&و����ت ا�
2

Protein % of Total 
Protein 

Caseins 80 

α-caseins 42 

β-caseins 25 

κ-caseins 9 

Whey proteins 20 

α-lactalbumin 4 

β-lactoglobulin 9 
 

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٢٨
Source: Fennema, O.R. Food Chemistry, Third Edition, pg. 847
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 �� ;: +9 �8 ا"(67< '=�� Reactions Involved inا�'>%<1ت ا

Food Processing

 ،� T^ا� i��E	 ��! ت���	ا���و �� �hc�0ا�� ��F����%6ت ا����1� j���1 ا���	
:و��اه�، !"+ !�د �� ا���S�)��ت، !"+ $��K ا��S�ل

•wاد�� . أو وB/د اُ�آ#KS� ،pH ��Z در�B ا��0ارة و	�آ�a ا�Tbاء و�kوط إ!Dو
 �Zت آ������	و��"� ��B/�/��ا� ���Qا� �Q�	ت�Y!�3�" ����ا��:

	��4ب ا��0/ض ا������ ا�$�$�� •

	c/0ل ا��0/ض ا������ ا�$�$�� إ�+ �&�Q�ت ^�� D�YQ�$Y� �"(ب •

D �QG�)"�� ه,N ا���و	�� آ���Y� �Zر	��ط ا���E��a داKz ا�#"#"� أو )�� •
K$Y#ا�  .

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٢٩

� Physical:

– Heating

– Cooling

– Mechanical treatment

– Hydrostatic pressure 

– Radiation

� Chemical:

– Acids

– Bases

– Metals 

– Organic solvents

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٣٠

"\] ا��
و����ت
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C)اAB ا��@%6)ة

• � �:آ��� ا�زوتا�(�اF[ ا���	%Jة !"+ 	0

 ، �!/G a)D ، �"#G ، ال�"BBerthelot 

:ا�E4��F ا�%������F ا�(�اF[ ا���	%Jة !"+ •

Lowryا��/�� ا��,�!  ، �3	S��2 �"/ن  ، 

:ا�E4��F ا� J�3���F  ا�(�اF[ ا���	%Jة !"+ •

��Q�س ا�(�� ا�"/�G ، ا����[ ، اG6%#�ر ، ا��%1

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٣١

KJELDAHL NITROGEN

3 Stage Process:

• 1. Digestion with acid + catalysis

• 2. Distillation with steam and alkali

• 3. Titration with acid and indicators.

•Kث ��ا�Ym ��,�	:
١ . n�� i� N,'ا� +J30�
ا��Q(�� )���4�ر  )1� إh��� ا�Q"/ �ت. ٢
ا��1� �ة )B/( n�0/د �&�1. ٣

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٣٢



١٧

 H 2 S O 4
C a ta lys t  (H g , C u , S e )

B o il

(N H 4) 2 .S O 4

in c re a s e  b p  w ith
p o ta s s iu m  s u lfa te

N a O H

N H 3

N H 3

N H 3

N H 4   +  H 2 B O 3-

B o r ic  a c id

H 2B O 3-

T itra te
B o ra te
W ith  
A c id

S ta n d a rd  H C l

1

32

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٣٣

Kjeldahl method   آ,`ال 'b	
c )dا
�e�f+ت "

Digestion EFG�ا

• Organic N + H2SO4 → (NH4)SO4 + H2O + CO2

Distillation: (�TU'�ا

• (NH4)2SO4 + 2NaOH               2NH3 + Na2SO4 + 2H2O

Titration �#6%U��ا

• NH3 +H3BO3 NH4 H2BO3 +H2O

• H4 H2BO3 + HCl NH4Cl + H3BO3
٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٣٤
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٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٣٥

More Conversion Factors

)	�&gا"( ا��e �" `	h%ا�

• Whole wheat cereals = 5.83

• Flour = 5.70

• Pasta = 5.70

• Bran = 6.31

• Rice = 5.95

• Nuts/Seeds = 5.46

• Soya = 5.71

٥.٨٣= ��/ب ا���Q ا�%��"� •
 ]�D�٥.٧٠= ا�

 �G٥.٧٠= ا��1%�و
٦.٣١= ا��4��� 

٥.٩٥= ا��ز 
٥.٤٦= ا��Tور / ا��%#�ات 

 � /E٥.٧١= ا�

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٣٦

Conversion Factor

6,25
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KJELDAHL

]YZال
Advantages are 

1.  applicable to most food samples

2.  simple

3.  inexpensive

4.  accepted as Official method

5.  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

:ا��
jات ه8
	�(�[ !"+ �NO1 !���ت ا�Tbاء. ١
٢ .�)�#(
٣ .�3"%� ��^
�Q�/�� آ(� �Q ر$���. ٤
 �%� �D�س �#�/ �ت �"� �� ا���و	���ت. ٥

:ا��
�ب ه8
�Q� #� ا7زوت  ا�%"�  . ١

     ٢  Y /j ��Dق و�b�#	- ���!�$ KDا� +"!

     ٣   .  ]Fا�j i� �Gر�Q���( �D��1h ا�

)	�آK ، ��ق ( ا��/اد ا��4�#��� z(�ة  ٤     

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٣٧

�e�i Ij. ام`lg*ا
Specific Electrod

NH3     H2O                 NH4   OH+ +
-+

E = E0 - 2.303 RT / F Log [ NH3 ]

2.303  RT / F = 59.2

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٣٨
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Berthelot Reaction

C6H5OH                 3CL      4H2O3OCL OHNH3

- -
+ + 2+ +-

ONO

+

Blue

-

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٣٩

• The reaction of ammonia with phenol- hypochloriteto give 

Indophenol

�و���/ل•Gء إ�ا���3/ل ه��/آ"/ر 2 `!( i� ��G/ا�� K!�3	

    nm 630=  ג•

…
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

�ا �"/G� �i ا��وا)V ا������ � + ا��0�س :  ا����أ•Q1� K%&  ي/"D 0"/ل� ��–

.ا�رB/ا�G-ا�/ردي
)ا�Q"/ �ت+ �j�jات ا�E/د /م وا��/	�$�/م + آ�� ��ت ا��0�س (

G�G/��� �D٥٤٠�س ا�"/ن �� 
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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

:ا��
jات•
�ال -"B �� وأ$�ع �zأر
أ i� �"%&� KD	��bات ا�"/ن -
�اKz ا�K�"Q �� ا��/اد -�	

Q  6� µ ا�����و��B ^�� ا���و	���  -
)NPN(

:ا��
�ب
�"� �#�/ى ٤-��٢ : ��2# �#�$� -
�اi� Kz أ�b�H ا��3Eاء   -�	
�اi� Kz أ�Yح ا��/�G/م  -�	
-  +"! �m·	 ه/ن وا�%�)/ن  �%� أن�ا�

وh/ح و3k���� ا��0"/ل
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LOWRY METHOD

�Q �j �/ري ه� �Q �j ا�"/ ��G	�	 +"! J%	K�%& �/ن أزرق •
�ك���/�/3$/� �k�ن آ�1B�  ��	ن �� ا���و�وز � وا���)�/���	-  [��#b�	/3$/�

)���/� �k�/-آ����آ/�$ ( V$$�/م  �� و�	د /م وا��//Eات ا��j�j د/Bو ��
)آ��k )�/ر D)2"/ي 

� N�D اE��6�ص !"+ ��Q�س ا�(�� ��  �0	 N� ٧٥٠ ���/G�G .  �� � �و �%� 	0
 �! KQ  6!��� ٠.٢ �� ��	ا���و �� �"�.
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Protein determination - Lowry  method

Basis for method Peptide Nitrogen and Cu (II) ions
Under Alkaline conditions

CU (I) CU (II)

Folin-ciocalteau 
phosphomolybdic
phosphotunstic acid

Heteropolymolybdenum
Blue (600-700 nm)

N  +  Cu (II)N  +  Cu (II)
NaOHNaOH

ProteinProtein
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Dye Binding Method

� اjر+-%ط �Z�gنU6(C

�� ) ا��0/ض ا������ ( ��n34، ا�/}��F ا������  ��Ph  : ا����أ
 �G/0&ا�� ��	(+). ا���و �آ�� V�	�	 ف/$)- ( �G/0&ا�� �b�Eا�)-.(
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اuر���ط 2!��غ

•�b�Eاع ����1 �� ا�/G�( ت���	ا���و V�	�	 . اTث ه�0  ����!
a$�  �b�H ��	ا���و �Q1� ن¸� ،V(ا��.

� ا��b�E ^�� ا���	�(� )#'/�� )�4�$�ام    �0	 N�  Nm
 i� � ر��1� �"#"#( �'�Gر�Qو� �F/,ا� ��)س ا���Q�

.)��آ�Jات �b�H ��3�و	�
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m o r e  p r o t e i n

More Protein,More Protein,
Less ColorLess Color

Refractometer "��bس اviu\�ر 

•  ،a�1 ا���آ��j a#�
ودر�B ا��0ارة، وj/ل 
  �%�  ،��F/,ا� �B/ا��

 �! aا���آ Jآ��	 � �0	
�D ] �j�س رND اG6%#�ر 

)/$��Q� �j�س اG6%#�ر
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PROTEIN QUALITY
%
�Hدة ا���و�

Methods for Evaluating Protein Quality of 
   Food Proteins

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٤٧

'	`�g��2ء ا�\,\,' ا���
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Limiting Amino Acid ا�&%1 ا)"��� ا�%&`ود
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Limiting Amino AcidLimiting Amino Acid

CCCCC CCCCC 

AAAAAAAA               CAR  AAAAAAAA               CAR  CARCAR CARCAR

RRRRRR                    RRRRRR                    CAR  CAR  CARCAR

R R 

A    A    AA AA

C is the limiting amino acid in this example
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��v"( ا��
و����ت
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Food 1        Food 2

CC           CCCC    

AAAA        AA             CAR  CAR CAR

RRR            RRR CAR  CAR CAR

Complementary Protein

• Reference protein
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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)

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٥٣

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

BV = ---------------------- x 100

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

NPU = --------------------- x 100

N-application

٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٥٥
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Chemical Score of Protein

�Amount of each essential AA in a gram of 
protein in the food divided by an “ideal” 
amount for that essential AA 

� The lowest AA score is the C.S. for that food

         Mg of ess. AAn per gm of protein 

   Required mg needs of the ess. AAn per gm of protein

Chem. 
Score =
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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

1�PER��K ��!"�� ا���و	�� ا�E�ف •

���ة + r(�رة وزن ا��;���	ا�$�ه�ةsا�� 	�ز"�دة وزن ا��;��

r&�ا���و�
% ا��                                    
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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
٢٠>ذار،  ١٢ Prof  .Zaid Alassaf ٥٨
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Protein Quality

• PDCAAS

–Protein 
digestibility-
corrected 
amino acid 
score
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