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  وا��ــــــــــً� ��� �
� ا
	�ـــــ� و�ــــــــ�ي

  و��ـــــــــــــــ��.... ـــــ�� ـــــــرا��ـــــــــــــً� أ�ــ

  ــــــ# ــــــــــــــــــــــــــــــــ"وري ا
ـــ!���ــــــــــــو�ــــــــــــــــ

  ــــــــــــــــ+�*ــــــــــــــ$ 
( �)'ـــــــ� �� ز�ــ%ـــ$ أـ�

  !!!� �$ آ�	��/ـــــــ�ــ��. -�ــــــــ, وا�

  ـــ�اً ؟؟ـــــــ5�6ـــً� ؟ـ أو را/ـــــــــــه2 1	ا%� �

  � ؟؟ـًـــــــــ��8ـــــأم آ 

  أم 1	ا%ــ� ��8	اً �$ 8;ـ	اء ا
�9ه��ــــــ# ؟؟؟

��/� �'<�=#...  ��%� %>ار �            �  
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Wave lengths 
Absorbed nm 

Colour 
absorb 

Visual 
colour 

400 : 430 Violet Yellow-Green 

430 : 480 Blue Yellow 

480 : 490 Green-blue Orange 

490 : 500 Blue-green Red 

500 : 560 Green Purple 

560 : 580 Yellow-green Violet 

580 : 595 Yellow Blue 

595 : 605 Orange Green-Blue 

605 : 750 Red Blue-Green 

� �

��8����@�#��6א��'?א/�א-��<��$�@����AB��C���2��DGH��א�����I��W 

 ��������������Kא�I�� Ground color changing �'?�א�

Ultra-Violet < 400 nm 

Violet 400 : 450 nm 

Blue 450 : 500 nm 

Green 500 : 570 nm 

Yellow 570 :590 nm 

Orange 590 : 620 nm 

Red 620 : 760 nm 

Infra-red >760 
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[HOH]                             [H+]  + [OH-] 
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�  cFא¥ �
[H+]  =  [OH-] = 1x10-7 mole/litre in HOH  
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Kw = [H+] x [OH-] = 10-7 x 10-7 = 10-14� �
� �
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�4*�I�%��;���/	�>	א�(�>����א	�@C�V�p�	��א	!"��א	Q�8���C�;!�Zא�Q،�10-7א=�?

�����8!��+�א=�?���<�)�א	<�	/�H�K� �

���^:��
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pH = - Log [H+] = Log 1 / [H+] =  10 -OH �� �
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     { CH3 – COOH }  א�����	��Pk��������Z    4,37� �

�EF� ����� ��א	$#� ��� I�%� O?8� ��א	$#� V� 9&/>�� 1Q�87��s*�6א� ���א ��b&�א�
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*� K��/>����%�O?8� z
8?ZH�
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�	Q��D�W��#�K� �

CH3 – CH2OH  + O2                    CH3 – COOH  +  H2O� �
� �
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{ HOOC – CH2 – COH – COOH – CH2 – COOH } 
Pk1 = 3.09               Pk2 = 4.39            Pk3 =  5.74� �

� �
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�.�S���+א�d7 Malic acidW 
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{  HOOC – CHOH – CH2 – COOH  } 
Pk 1 =   3.40                Pk2 =    5.11 
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{  HOOC – CHOH – CHOH – COOH  } 

Pk 2 =   4,34������ ���������     ٠٤}٣  Pk1   =  � �
� �
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                                               AGS 

E1) Amidon + (n –1) H2O                           n glucose 

 
                                               HK�

E2) Glucose + ATP                                  G-6-P + ADP�
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7!���!�:�28������9J��b
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�:��?����8Q�+�,��"!�FG6P - DH�E

glucose-6-phosphate dehydrogenase������(����8!T�2&����8G-6-P��EF
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��V��#�WאQ��D	��א	&�	�� �

                                    G6P-DH 
(3) G-6-P + NADP+                           gluconate-6-phosphate + NADPH + H 
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ΔAsample = (A2 – A1) 
Δ stander solution = (A2 – A1) 

ΔA� = (ΔA sample - ΔA stander solution) �

� �
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Determination of Cellulose  
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