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MOISTURE


�ى ا�
	اء �� ا���ء��

Prof . Zaid Al assaf

دور ا���ء �� ا�
	اء

 	� ا���ام•��


��� ا���� و�� ا���ء �����–��
��!  ا������ت ��  �	  "#$



()# ا�'&��%–”

�*  �'+���ت ا�*'��% �����ء•


ب ا�-,اء•/
 �	 
��


–����

��!# !'1 ا�+�� ا�0


��!  ا�*'��%  – �	  "#$
(hydrolysis)  

و45 �'�#)# �3 ا�$��!2ت–


()# ا�+�8ط ا�6()��•


()# �3 ��#ل ا:�$�8ر•
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�� ا�&%�$# �ءو"�!  ا��


آ&> ا�/2)�•
%   ٤٥،  ا�#ه+&%ا%0��6 %  ٢٠(  )#"  	� 
)ا�#م %  ٩٢–٩٠, ا���2ت %  ٧٥–٧٠,  ا���Fم  


 ا�-,اM&% 	� !�'&�ت ا���L وا:�$�Kص•N�+�'�  �� %O5وا

01/.) -,ارة ا�*()•


6 ا���ء أ$# ز$�دة ���3,ارة –�$

$;,ز ا�*() ا���ء :� 9,$8 ا�
&,ق –


=>, ا���ء –� #*.
$=,د ا�*@? <

ا�
>@6 �� ا�;%Bت •

ا�=�ل –

ا9,اح ا�=��# –

ا9,اح ا�F�د$�م –

GH1 �� I0�1  ا�=�ل – 3/12/20203 Prof  Z.Al assaf

 KL #.03يء ا���ء �����3# ا�=>�ر$# 
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ا�,واO3 ا�N.?رو�M$KL �.3 #.0.Lت ا���ء

 3&�3  %  ٩٥–٧٠
8�  ا���ء ���
 �O-
وزن ��LF ا�/2)� ا�*&% و و

V% ا��
ة ا6رT&%��2�% أر��ع ��
 �W 1'! ن��و):

Solid

Liquid

Gas

روا�
 ه��رو	����   أر��
���� ���يء ا���ء �������
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     Water Polymers �GH�ر ا���ء  
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��

� ا��


��ن ا�%	�d� 1�Fء� ا����'
 �	 %eودة    ٤= ا�#ر

�#أ ا�� L� ردا��و)��ن 

 %eر#���
 h&V )(داد = ��:زد)�د ����% ا�0'&# �N
 i�0V %	�dآ  jأ k�K(ا�0'&# --و ��O( m�,�
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1�ازن ا���ء

• 3� m�,ب وآ

)n ا�8o 3! ا:���ن !'1 ا���ء  K*(
�*$�ى ا��o6% �3 ا���ء و�3 ا���ء ا�+�
p !3 ا���'&�ت  

%(��ا:2�$5�&% 	� ا��
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Water Balance
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#$	VWا X&3 �� ا�0(=# ا��M�$# �@��ء 

  ١٤ا�
ز،  ا��#س •

  ١٤ا�(�#ة •

  ٧ا�'�ز، ا��0ز •

  ٥ا��8آ�:•

V٢'&> ��*�ق•

•  ==L5#٦ - ٣آ��  ا�

•�o�O٨– ��٥*�ق ا��  

٩٤"x، آ
)��ن •

• 
O	٩٠  

• <&'V٨٧  

٨٥
��ح ، e(ر •  

  �٧٤*L ا�/
وف•

•%"��O� %+�e٥٠  

٣٦ا�/�( •
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   #$	VWا X&3 بBZ
ا���ء ا�1�0\ :� ا]


ام          -��� %&Mاما���دة ا�-,ا
-��� %&Mام                  ا���دة ا�-,ا
-��� p

اما���ء ا�+�-��� p
ا���ء ا�+�

                              L5#ا�L5#07               07..11ا�               

               50               50..00ا�+�8ا�+�8                              

                            3&
               42               42..00ا��
و
&3ا��
و

               57               57..00ا�-'�آ�زا�-'�آ�ز                            

               60               60..00ا����روزا����روز                            
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ا���ء ا�1�0\ :� ا[]
BZب

e()~�ت أآ�3&0  ٦+ e(يء }'�آ�ز 

٦  L*أآ�&# ا�� ����ت �~()e
+

e()~�ت ��ء  ٦ 
 +

آ&'� آ���ري  ٦٨٣
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�ب�
&%#ب $#ء ا! � '()*+

•  3� %���� %�eو �/W ول�+

و
&3  غ ٦٠�ده3   غ ٣٥ و

)�ت   غ ١٣٠و�5  .

 3! p
ه,� ا���e% ؟  ا5$�2بأ�V> آ�&% ا���ء ا�+�

غ ٢٥.٢=   ٠.٤٢×  ٦٠= ا��
و
&3   ا5$�2ب��ء •
  غ ٣٥=   ١×  ٣٥= ا�#ه3  ا5$�2ب��ء •
 غ ٧٨=  ٠.٦×  ١٣٠= ا���
)�ت  ا5$�2ب��ء •

   غ ١٣٨.٢= ا����0ع               
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 �N.�ا���L# �� ا���ء وا�&�ا�` ا��_^,ة 

��#ة !�ا�    • %e�*ا� 
��$
: : e�V% �*#دة �#j% و

•i*O5 %Vو��� L�0ا� L0V


ارة ا��*&4  •V %eدر

•��ا�+�8ط ا:2�$5

• �'�ا�*
آ% وا�+�8ط ا��

�o&�% ا�-,اء•

8
ب •� 1N�(١ �   �آ&'�آ���ري �١
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��:@.# ا���ء
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Water activity - aw

ه3 ا���12 ��� /.
 �-�ر ا���ء ,+ق ا�.0اء و/.
 �-�ر ا���ء ,+ق •
ا���ء ا��:3 ��89 در	� ا�56ارة

Closed system

Water vapor

aw = pf / pw

  C�.D +	 ���E 3, –

,����H ا���ء =ا�G5+�� ا����12 

 ١٠٠
aw =  p/po
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Water Activity of Foods
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Wا X&=� ا���ء #.@:�� (.b#$	V  
	���&% ا���ء          ا�-,اء                

%eز�Oا�'*�م وا��56ك ا�%eز�O9999..00                              ا�'*�م وا��56ك ا�                                  
            

                        9595..00                    ا�/�(ا�/�(

8080..00              ا��
�2د وا��2ما��
�2د وا��2م

      60  60..00ا���اآi ا����0%ا���اآi ا��%��0

      30  30..00ا�����)�ا�����)�

                                  2020..00                              ا�*'&> ا����0ا�*'&> ا����0
    

��*�ق ا����ة 5
)� ا�,و��ن��*�ق ا����ة 5
)� ا�,و��ن
                              00..2020                                  
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�&��.# ا���ء ��0� ا�*,ا^.) #�!B�
Minimum awOrganism

Bacteria

0.86Staphylococcus aureus

0.75halophilic bacteria

0.78

0.69Molds

0.61

0.83

0.70

0.80Yeasts

0.62
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��0� اW-.�ء ا�?Aw  #Z.bا��? اWد<c ا�%,وري �� 
#�اWآ�F� ,Gد

• Escherichia coli— 0.95 Aw

• Pseudomonas aeruginosa — 0.97 Aw

• Pseudomonas fluorescens— 0.94 Aw

• Staphylococcus aureus— 0.86 Aw

• Aspergillus niger— 0.77 Aw
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 ,.^e1 ��ا�F;�ت ا��(.# �@
	اء�H1^, ا�*,ا^.) 

• Bacterial Growth 

(0.9-1.0)

• Shelf life

• Texture

• Odor 

• Color

 #&=fا�����.` ا�� X&=� ا���ء #.@:�� 

 awا���ء   ,����Hا���دة

0.75  ا��Kد)�م آ'�ر

0.92ا�-'�آ�ز

0.63ا��
آ$�ز   

0.86ا����روز
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��@�ل آ@�ر ا�F�د$�م ����3ء
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Why Moisture Determination ?

Technical Goal ه#ف 	+�

Analytical Goal   �'&'*
ه#ف 

Legislative Goal ��(
8
ه#ف 
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�5ة�Hا�� C12� ��5DاKE /5ور

  Sample Take  ا�!$&�ن  

    Sample Keep  %+&ا�� ��V

 Sample preparation    %+&ا�� 
&�*
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 و�Nل ا��&+% إ�1 ا��/�"�

��!  �*$�  ا�*#وث 	� �Vل 

C6H12 O6 + 6O2 �6H2O  + 6CO2 + 38 ATP
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�� ا��&�$,ة #�?<
 ا�g,ا!8 ا��(

5GاCP ا�MNEOن ا�56اري•

5�:� ا��5ف •G ) رك�NTو ��)د

5�:� آ�رل ,��5•G

•�H�ا�5XاCP ا�52
ا�����Z���Zس –

–��P��5ل ا����Hا� �N��[

– K:E \�X��32�G5ذو �+�5 [��3 آ�

ا�52��H ا��5Nو`�ت–

D:��س اO`��2ر–
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I$,)ن ا��,اري ا��%
ا[-

• %�(

)�% ا��Oا�:
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Drying Method 

:ا�H+اKD ا��a]5ة 

أ��اع ا6	
ان ، درe% ا�*
ارة، ز�3 ا�$�
ض      

:ا���26ت

%O&��, �ً&��� %�(
5, �jا�� x�+�
*'&  !#د �3 ا��&+�ت 

:ا���2وئ

	�#ان ا���اد ا����)% ا�O&�رة و
8�  }�زات

أآ�#ة ا�L5# وا�()�ت
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Cold

DISTILLATION METHOD

5�:� د�� و�NTركGرك�NTو ��5�:� دG Dean & starkDean & stark

Condenser

Graduated Trap

Samples & Solvent

Heating Mantle

Solvent              Toluene

Refluxing & Water
Separation Method

Cold water
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KARL FISHER REACTIVE

• Karl Fisher Reagent: Dissolve the  Iodine 
in the mixture of  Pyridine, MeOH and 
SO2.
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,f.� #Z$,9  آ�ا�   

• Ljر �W١( آ� (
�  ٤٦٠ا)$���ل �&$�آ��–٢أو  �&$���ل    

غ   ٨٥)�د     
• Ljر �W٢( آ� (

    3(#(
&�٢٧٠  �
�  ٢٠٠                ا)$���ل �&$�آ��–٢أو  �&$���ل    
    �(
غ  ٦٥ ���� أآ�&# ا���
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5�:� ا��26ب آ�رت ,��5G

Karl Fisher Reagent: Dissolve the  Iodine in the mixture of   

Pyridine, MeOH and SO2.

Titrate 100 mg of  H2O with Carl Fisher Reagent. If  the 

100mg required of  20ml KF Reagent, what is the 

concentration of  KF Reagent to titrate the H2O?

Calculated Concentration of  K F Reagent  = mg H2O / 

ml of  Reagent 

% H2O  = Concentration x ml Reagent  / mg of  Sample  x 100
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#.!�3,NHا� `<@<
3
# ا��^ #Z$,9

•\d�D �HT س��Z e�] ��NH�

C = ε D / A    

•D     =\dا��� fXT

•C     =\dا��� �HT

• A    =\N36 ا���XT ��� �H1ا�

•ε     =��P��5ا��� K-�-Nا� �N��[ 
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ا�g,ا!8 ا�(,$&#


*� ا�*�
اء• %�W6ا

��&�س ا:����ر•

•  �V ة#W �&O'
��&o

 !�ل آ�
�
ذو 

ا���
!% ا�+$
و��ت•
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