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����ŶƿřźƬƧ�ƮƿŶſ�ƱŵƺưƳê�ŶƇŹŵ����ƩƺºƳřƺƿŹ�ƾŝŚºƿŻŚŝ�ƹ��ºŝƶ��ƶƬǀºſƹ�ƽ�
�ƩŚƘƟ�ƩŚƛŷ��ƶƬůźƯ�ƹ���ƽ��ƫŚų�ƽŶƘŝ����ŝ�ƲǀƯƺŞƫō�ƽŻŚſ�Ɔƶ�ƶƬǀſƹ��ƽ�

���ƩƺƬŰƯ�Śŝ�Ʊŵřŵ�śƺſŹ����ƾºƯ�šŚƠƫƺºſ�ƮǀƳƺºƯō�ƽŚƷ��ŶºƃŚŝ���ƁƹŹ
���ƽŵ�Żř�ƵŵŚƠŤſř�źĮƿŵ�ŝ�źţř�ƪǀţřƶ��ƵŶºƴƷŵ�śƺſŹ�ƱřƺƴƗ�ƽ�ţƹźºě�ǀ�Ʋǀ

ƾƯ���ŝ�ƶƧ�ŶƃŚŝƶ��ŶƿŶƃ�ŢƬƗř�Ƃţō�����������Ʋºƿř�Żř�ŜºǀƧźţ�Ʋºƿř�Ʊŵƺŝ�źǀĭ
���ƾưƳ�ƵŵŚƠŤſř�ŵŚƿŻ�ƁƹŹ��ŵƺƃ���ƁƹŹ�Żř������ƾºƯ�źºĮƿŵ�ƽŚƷ���Ʊřƺºţ���ƶºŝ�

�Żř�ƵŵŚƠŤſřPEG�(Polyethylene Glycol)�ŵƺưƳ�ƵŹŚƃř��æî���
�����ƁƹŹ�Ʋƿř�ƶģ�źĭř��źŤƄǀŝ��������ŵŹƺºƯ�ŵźſ�ƩƺƳŚţř�Żř�ƵŵŚƠŤſř�ƵřźưƷ�ƶŝ
��ƾƯ�Źřźƣ�ƵŵŚƠŤſř��ŵźǀĭ�������źºǀųř�ƶºƧ�ƽźĮƿŵ�ƁƹŹř�����ƵŵŚƠŤºſř�ŵŹƺºƯ�

����Śºŝ�Ʊŵřŵ�śƺſŹ�ƹ�ƾƳƺƿ�ƩŵŚŞţ�ƾƟřźĭƺţŚƯƹźƧ�ƶŤƟźĭ�ŹřźƣPEG�
ƾƯ��ŶºƃŚŝ��Źŵ���Żř�ƁƹŹ�ƲºƿřPEG 6000ƹ����ƵŵŚƠŤºſř�ŻƹŹŚƠºſ�
ƾƯ��ŵƺƃ������ƁƹŹ�Ŷƃ�ƵŹŚƃř�ƶƧ�ƶƳƺĮƳŚưƷ��������ŢºƸū�ƾƳƺĭŚºƳƺĭ�ƽŚºƷ
ƶǀƸţ��ƽ�ŝ�ƲǀƯƺŞƫō�ƶ�ƾƯ�ƶŤƟźĭ�ŹŚƧ�ŵƺƃ��çå�ƫƹ��ǀ�ºƃƹŹ�ŷŚŴţř�ƲĪƾ�

�ƫƺţ�ƶĩǀ��Ź�ƵƺŞƳř�Ŷř�Ư�ǀ���Ư�ŮūŹř�ŵŻŚſ�źƀƾ�ŶƃŚŝ�������Ʋºƿř�Źŵ�ƶƧ�ƾƃƹŹ
�ŝ�ƶƘƫŚƐƯƶ��ŢƟŹ�ŹŚƧ����������řŶū�ŢƸū�ŵźſ�ƩƺƳŚţř�Żř�ƵŵŚƠŤſř�ŽŚſř�źŝ�

���ƲǀƯƺŞƫō�ƽŻŚſ�çæ������ŝ�źŤƬǀƟřźŤƫƹř�Żř�ƵŵŚƠŤſř�ƹƶ��řŶū�ŹƺƔƴƯ��ƽŻŚſ
�ŢƸū�ƲǀƯƺŞƫō�ƒǀƬƜţ�ƹ�ƪƨƫřƾƯ�ƱƺǀſǇƺƯźƟ�ŶƃŚŝ���

��
ſŹźŝ�ƁƹŹƾ��

��������ƵŵŚƠŤºſř�ŵŹƺƯ�ƽŚưſǈěFresh Frozen Plasma(FFP)�
�ŝƺŵ.�ř���������ƅƺƬų�Śŝ�ƽŹŚŬţ�ƕƺƳ�Żř�ƾƟźƈƯ�ƩƺƳŚţîé���Śţ�îë���ŶƇŹŵ�

��Śǀưǀºƃ�ŵřƺƯƿ�����������Ŷǀºſř�ƦǀŤºſř��šŚŤºſř�ƮƿŶºſ�ƪƯŚºƃ�ƾƟźƈºƯ�ƾ
ǈĭ�����ƺƳŚŤƧř�ƹ�ŶƿŚƀƧƹŹŶǀƷ�ƮƿŶſ��ŶƿřźƬƧ�ƮƿŶſ��ƩŚǀſƿ��Ŷǀºſř�Ʀǀ

Analytical Gradeƹ���ƾƳŚĜưƧ�ŻřMerckŵƺŝ����ƾƟźƈƯ�śō
��������ƵżǀƳƺƿŵ�źƐƤƯ�śō��ŹŚƧ�ŶƳƹŹ�ƩƺƏ�Źŵ�ŝƺ�ŵ�ƹ����ƢºŞƏ�šŚŤºſř�źƟŚºŝ

�ƁƹŹCohnŶººƿŵźĭ�ƶººǀƸţ���çæ����šŚƠƫƺººſ�ƪǀººſŵƹŵ�ƮƿŶººſ
�ƾºƬě�ŶººǀƯō�ƪººƿźƧř�ŻŹƺººƟƹźŤƨƫř�Ʃĥ�(SDS-PAGE)�ƽƹŹ�Ʃĥ�
Ƭěƾ�ƿźƧř�����ŶºǀƯō�ƪæå��ŶºƇŹŵ�����ŢƟźƿŸºě�šŹƺºƇ����ƵŻřŶºƳř��ƽźºǀĭ�

ŢƔƬƛ���������Ŷºƃ�ƭŚºŬƳř�ƵŹƺºǀŝ�ƁƹŹ�Śŝ�ƲǀŘţƹźě���ƵŻřŶºƳř�����ƽźºǀĭpH�
�ƩƺƬŰƯ�ƾƯŚưţ������������ƭźºſ�Ǝºſƺţ�ŢºƣŹ�źºŝřźŝ�ƶºſ�Śºŝ�ƾƴǀŘţƹźě�ƽŚƷ

�������ƵŻřŶƳř�šřźǀǀƜţ�Żř�Śţ�Ţſř�ƶŤƟźĭ�šŹƺƇ�ƽĥƺƫƺƿżǀƟ����ƽźǀĭpH�
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Śŝ�ƲǀƯƺŞƫō�ƽŻŚſřŶū�ƲǀƿŚě�ƽŚƯŵ�ƹ�ƩƺƳŚţř�Żř�ƵŵŚƠŤſř����
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçæƵŹŚưƃ����ƽíê�źǀţ�ƹ�ŵřŵźų��îç��

��

�ŵƺƃ�śŚƴŤūř���ƵŻřŶºƳř����źºưǀƬě�ƽźºǀĭ������Ţºǀĭźĭř�ƹ�ŚºƷ�������ƁƹŹ�Śºŝ�ŚºƷ
HPLC�ƩŶººƯ�KNAUER�ƱƺŤººſ�Śººŝ�ƾƟřźĭƺţŚººƯƹźƧ�Ʃĥ�ƹ�

TSK-GEL G300Wƹ�ŻŚſ�ŵřŻō�ƽŘţƹźě�ǀƱƺŤſ�Żř�Ʋ��Ǝºſƺţ�
���šŚƠƫƺſ�ƮƿŶſƹ�šŚƠƀƟ�źƟŚŝ���ƭŚŬƳř�Ŷƃ������ŻŹƺºƟƹźŤƨƫř�Ʃĥ�ŻŹŚĭō

������ƱřżºǀƯ�ƲǀºƘţ�ŢƸū1Į���2Į���ȕ�ƹ�Ȗ�������ƵŚĮŤºſŵ�Ǝºſƺţ�ƲǀƫƺºŝƺƬĭ�
Corning 10�ƵŚĮŤſŵ�Ǝſƺţ�ƱƺǀſřźŤƬǀƟřźŤƫƹř�ƹ�Filtron��Śºŝ�
�Ūƴºě�ƽźſ�ƶſ��Śºţƿ�ºŤƬǀƟ�ƾź�Nova Lok Cassette 559 FC�ƹ�

��źºººŤƬǀƟ�Śºººŝ�ŽźºººěźŤƬǀƟ�Ǝºººſƺţ�ƶºººǀƫƹř�ƱƺǀºººſřźŤƬǀƟ�ƽŚºººƷ� �
Seitz-EKS ,Carlson�ƹ�Seitz-AKS-4Śŝ�ř���ƵŻřŶºƳçå�çå�

ƾŤƳŚſ���ƪƿźŤſř�ƹ�źŤƯ���ŚƧ�źŤƬǀƟ�Ǝſƺţ�Ź�ƾƬǀƯ�Ūƿźţ�����Źƺºěç�æ�ƹ�çç�å�
Ŷƿŵźĭ�ƭŚŬƳř���

�ƲǀƯƺŞƫō�ƽŻŚſřŶū��������ƾƳŚƀºƳř�ƩŚºƯźƳ�ƽŚưſǈě�FFP����ŶºưŬƴƯ
�ƦƳŚţ�Źŵ�ƵŶƃ�ų��śƹŷ�ƹ�ŵź�ƹĭ�ĥƺƠƿźŤƳŚſ�ƵŶºƿŵź�ưų��ºǀ��Ŷºů�ź

��ŚƷŹƺŤĩŚƟ�ŢƸū�Ǝſřƹƽ�ŵŚƤƘƳř�ƽ���ºƃ�řŶū���Ŷ�çé�çç�����śƺºſŹ�
�ƪƯŚƃ�ƪƇŚůFVIIIŝ�ƺŵ���ƁƹŹ�ƢŞƏ�šŚŤſř�źƟŚŝ Cohn�ƶǀƸţ

�ƶŝ�ƹ�Ŷƃ�ŚºƯƿƹŹ�Ɩ�ƾºƿ����ƮǀºƔƴţ�ŢºƸūpH��ŵƹŶºů�î�ë�ƶƟŚºƋř� 

ŵźĭººƿŶ���ƲŤƟźººĭ�ŢººƸū�ƲǀººƴĤưƷFI×�ƶƟŚººƋř�žƧŵŚƠººſ�Ʃĥ�
ŵźĭƿŶ������ĥƺƠƿźŤƳŚſ�Żř�žěpH��ƩƺºƬŰƯ�����ºŝ�ƾºƿƹŹ�ƶ�����ƵŶºƯō�Ţºſŵ

�����ƮǀƔƴţ�šŚŤſř�źƟŚŝ�Ǝſƺţƃ�������ƶŝ�ƩƺƬŰƯ�ƪƨƫř�ƱřżǀƯ�ƹ�Ŷí��ŶƇŹŵ�
��Ŷƃ�Ƶŵřŵ�ƂƿřżƟř�������ƭŚŬƳř�ĥƺƠƿźŤƳŚſ�ƪưƗ�ŻŚŝƿŵźĭ����ƲƄƧřźƟ�ƹ�Ŷ,�

řŶººū�ƱĥƺººƴƿźŞǀƟ�ƪƯŚººƃ��ŵźĭººƿŶ���źěƺººſ�ƪººƨƫř�ƱřżººǀƯ,�ƹ�pH�
���ƮǀƔƴţ�ƩƺƬŰƯƃ��ƶŝ�ƹ�Ŷ��������źěƺſ�ƹ�ƲƄƧřźƟ�ŢƗŚſ�Ƶŵ�šŶƯ,,,�,,�

��ƪƇŚů��ŵźĭƿ��Ŷ���ƲƄƧřźƟ,,,�,,��ƶǀƸţ�ŢƸū���ƽ��ƲǀƫƺŝƺƬĭŚºƯŚĭ�����ŚºƷ
ƾººƯ�ŵźººǀĭ�Źřźººƣ�ƵŵŚƠŤººſř�ŵŹƺººƯ�ŶººƳřƺţ���çê���źěƺººſ�,,,�ƹ�,,�

������������ƱƺƀºƫŹŚƧ�Žźºě�źºŤƬǀƟ�Ǝºſƺţ�ƶƬƇŚů�źěƺſ�ƹ�ƵŶƃĥƺƠƿźŤƳŚſ
éå�éå�ƾŤƳŚſ������źºŤƬǀƟ�źŤƯ�ºƿŵźĭ�����ƲƄºƧřźƟ�ƹ�Ŷ9,����ƪƯŚºƃ�Į���ƹ�ȕ�

źſ��ƲǀƫƺººŝƺƬĭưººſǈěƺƫƹ��ƹ�ƲƿźƠƀººƳřźţ�ƹ�ƲǀŝƺƬĭƺŤěŚººƷ��Ʋǀ
�źěƺſ�ƲǀƴĤưƷ�9,���ƪƇŚů�ƃŶ��žě�������ĥƺƠƿźŤƳŚºſ�Żř9,���ƲƄºƧřźƟ�

9,��9�������ƹ�śō�ƽřŹřŵ�źěƺſ�ƹ�ƲǀƯƺŞƫō�ƪƯŚƃ���ŝ�ƪƨƫřƶ�ſŵ��Ţ����Ŷºƿō
��źěƺſ�ƪƨƫř�ƶƧ�ŵŶŬƯř�ŻŚŝ���ƾŝŚƿ��ŵźĭƿŶ�����źǀưų�řŸƫ9,��9�Źŵ��ê�ë�

������ƪů�źƐƤƯ�śō�ƾƳŻƹ�źŝřźŝƹ��ĭ�ĥƺƠƿźŤƳŚſ��Ŷºƿŵź���ƲƄºƧřźƟ�ƹ��9,�

��řŶūƃŶ�����ĥƺƠƿźŤƳŚſ�ƶƬƇŚůźěƺſƃ��ƲƄƧřźƟ�ƹ�Ŷ�9�����ŻŚºǀƳ�ŵŹƺºƯ
Şƫō�ƱƺǀſǇƺƯźƟŝ��ƲǀƯƺƶ��Ţſŵ�Ŷƿō� 

ƲǀƯƺŞƫō�ƱƺǀſǇƺƯźƟ��
�ƶǀƫƹř�ƱƺǀſřźŤƬǀƟ��ōźƟƿ�ſǇƺƯźƟ�Ŷƴǀ��Ʊƺ����ƾĭŵƺƫō�Żř�śŚƴŤūř�ŢƸū

ŚººƿźŤƧŚŝƿ�Źŵ�ƾpH�ººſřǀŶƽ��ŵƹŶººůì�é�ººŝƶ�Śººūƽ�ê�ë�ƕƹźººƃ�
ŵźĭƿŶ�����������źºŤƬǀƟ�Śºŝ�Žźºě�źŤƬǀƟ�Ǝſƺţ�ƩƺƬŰƯ�řŶŤŝř�����ƽŚºƷçå�çå�

ƾŤƳŚſ�����ƹ�ƱƺƀƫŹŚƧ�źŤƯEKS���Ǝſƺţ�í�å������źºŤƬǀƟ�ŹŚƄƟ�ŹŚŝ��ºƃ��ƹ�Ŷ
�źě�ƩƺƬŰƯ�����ŵƹŶů�ŢƔƬƛ�Śŝ�ƾƴǀŘţƹæå�ŶƇŹŵ���źŤƫƹř�ŢƸū����źºŤƬǀƟř

ŝƶ��Ţſŵ�ōƯŶ����
ƹřƱƺǀſřźŤƬǀƟřźŤƫ�����ŝ�ƾƴǀŘţƹźě�ƩƺƬŰƯ�ƽŚƯŵƶ����ƦƳŚţŹŵ�ƵŶƯō�Ţſŵ
Źŵ�çå�ƶūŹŵ���ƽ�ƾŤƳŚſ�����������ƩƺºƨǀƬĭ�ƲƬǀºţř�ƩƺƳŚºŤƯ�ŹřŶƯ�Ǝſƺţ�ŵřźĭ

���ƱŵƹżººƟř�Śººŝ�ƹ�Ŷººƃ�ƶŤººƃřŵ�ƶººĮƳ�ŢººŝŚŧë�źººƐƤƯ�śō�ƮººŬů�
Źŵ�ƱƺŤººſřźŤƬǀƟřźŤƫƹř�ê�å�šŹƺººƇ�ŹŚƄººƟ�ŹŚººŝ��źĭººƟŢ�žººě���Żř

�����ŤƬǀƟřźŤƫƹř�Ǝºſƺţ�ƒǀºƬƜţ�ƪưƗ�ŭǈƯř�ƹ�ƪƨƫř�ƽŻŚſřŶū�ºſřźǀ�Ʊƺ
�ƶƯřŵř�ŚƿŢƟ���

�ººſřźŤƬǀƟřźŤƫƹř�ƭŚººưţř�Żř�žººěǀ��Ǝººſƺţ�źººŤƬǀƟřźŤƫƹř�ƵŚĮŤººſŵ�Ʊƺ
ƩƺƬŰƯ�������ŶƿŚƀƧƹŹŶǀƷ�ƮƿŶſ�ƹ�ƽĥƺƫƺƿżǀƟ�ƭźſ�ƽŚƷê��å��ƩŚºƯźƳ�

�ƹç�å�ƶŤƀƃ�ƩŚƯźƳ�ƿŵźĭ�ƹ�Ŷ�ƪưƗBack Wash��śō�Ǝºſƺţ�
Ư�ŢŰţ�źƐƤèŚƄƟ�ŹŚŝ��šŹƺƇ�Ź�źĭŢƟ���

��ƱƺǀſǇƺƯźƟƶǀƫƹř�����ºſřźŤƬǀƟřźŤƫƹř�ƭŚưţřŻř�žě�ǀƱƺ�Śě�ºƿ��ƵŶºƴƴĩ�ŹřŶ�
������šǈƿźěŚºƧ�ƮƿŶſ�ƶƧ�ƭŻǇ���ºŝƺ�������Ŷǀºſř�ƦºǀƬƿźěŚƧ�ƂƴºƧřƹ�Żř�ŵ��ƹ

�ŚƀƧƹŹŶǀƷ�ƮƿŶſ�ŝ�Ŷƿƶ���Ţſŵ���������ƲǀƯƺºŞƫō�ŢºƸū�ƹ�Ŷƿōçå��ŶºƇŹŵ��
�ŢººƔƬƛåè�å�ŹǇƺººƯ��ƲǀƯƺººŞƫō�ŢººƸū�ƹêŶººƇŹŵ��ŢººƔƬƛ�æê�

ƾƬǀƯ������ƶƟŚƋř�Ʊō�ƶŝ�ŹǇƺƯƃ���ƹ�ŶpH���ůźƯ�ƲƿřŹŵ�ƩƺƬŰƯ���Ǝſƺţ�ƶƬ
�ƶŝ�ŶƿŚƀƧƹŹŶǀƷ�ƮƿŶſî�ëŶƃ�Ƶŵřŵ�ƂƿřżƟř����

�ŚƸƳ�ƱƺǀſǇƺƯźƟƿƾ����ƵŻřŶƳř�Żř�žě��������ºƧ�ƲǀŘţƹźºě�ƱřżºǀƯ�ƽźǀĭ��ƹ�ƪ
��Ŷſ�ƹ�ƲǀƯƺŞƫōƿ���Ǝſƺţ�ƮǀſŚŤě�ƹ�Ʈ�����źŤƯƺŤƟƹźŤƨĜºſř�ƽŚºƷ�ƵŚĮŤſŵ�

��������������ƹ�źºƐƤƯ�śō�ƱŵƹżºƟř�Śŝ�ƮƿŶſ�ƹ�ƲǀŘţƹźě�ŹřŶƤƯ��źŤƯƺŤƟ�ƮǀƬƟ�ƹ
�����ƮǀƔƴţ�ŶƿřźƬƧ�ƮƿŶſ�ƩƺƬŰƯ��ŵźĭƿŶ������ŵ�ƮƿŶºſ�ƱřżºǀƯ��ƲǀƯƺºŞƫō�Ź� �

êŶººƇŹŵ��ƮưƿżƧŚººƯ�æéêƾººƬǀƯ���ƩƺººƯŹŵ�ƹ�źººŤǀƫ�ƲǀƯƺººŞƫō�Źŵ� �
çåŶƇŹŵ�Ư�Ś�ƮưƿżƧæçåƾƬǀƯ��ƾƯ�ƮǀƔƴţ�źŤǀƫ�Źŵ�ƩƺƯ�ŵŵźĭ����

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

�ƱřźƯŚƧ�źŤƧŵƱřŹŚƨưƷ�ƹ�ƾƴǀƀů�ƽƺſƺƯ���

 

ƶƬŬƯ��ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ��ƽçæƵŹŚưƃ����ƽíê�źǀţ�ƹ�ŵřŵźų��îç��

��

ƪƿźŤſř�ƱƺǀſřźŤƬǀƟ���ƾƫŚºƛŷ�źŤƬǀƟ�Ǝſƺţ�ƱƺǀſřźŤƬǀƟ�AKS- 4�
�ƩŚººƘƟ�ŭƺƐººſ�ƽřŹřŵ�ƶººƧ�ººŝƺ�ŵ�ƲǀŘţƹźººě�śŸººū�ŢººƸū��ƽŚººƷ

ƶŤſřƺųŚƳ�����źŤƬǀƟ�ƹEKS��ƾƯ�šŹƺƇ������Ǝſƺţ�žĜſ�ƹ�ŵźǀĭ��źŤƬǀƟ�
ŚººƧŹƾººƬǀƯ�Ūƿźţ��Źƺººěç�æƹ���ƪƿźŤººſř�źººŤƬǀƟ�Ǝººſƺţ�ŢººƿŚƸƳ�Źŵ
ŚƧŹƾƬǀƯ�Ūƿźţ��Źƺěçç�å�ŹŚƄƟ�ŢŰţ�é�å�źŤƬǀƟ�ŹŚŝ��ŵźĭƿŶ���

ƱƺǀſřżƿŹƺŤſŚě���ƵŵŹƹō�źƟ�ŚƷƽ�ƹŹřŵ��ƾºƿ�ŝ�ǀĥƺƫƺ�ºƿ�Śŝ�Ĩ�ºƿ���ŵŹƺºƯ�Ŷ
ƛǀŻŚƀƫŚƘƟźƽ�ƹ�ƿſƹźƾ���Źřźƣ�ƾƯ�źĭŢƟ��çî�çë����ř�ƶŝƿ��ŹƺƔƴƯ�Ʋ

���Ʋŝ�Źŵ�ƲǀƯƺŞƫō�ƱƺǀſřżƿŹƺŤſŚě�����Śƿ�ƹ�ƽŹŚƯ�����ƶºƧ�ƭźĭ�ƽřƺƷ�ŢƴǀŝŚƧ
ŝƶ���ƾŝƺų���Źŵ�Ʊō�Źŵ�řƺƷ���ƁŵźĭƾƯ��ƿŚŝ���źƿŸºě�šŹƺƇ��ŶŢƟ����ŶºƿŚŝ

������ƶūŹŵ�Źŵ�ŶƿŚŝ�ƱƺǀſřżƿŹƺŤſŚě�ƶƧ�Ţƃřŵ�ƶūƺţ��ŚºƤǀƣŵ�šŹřźů�ƽ�
����ŵźºǀĭ�ƭŚºŬƳř�ƾŤųřƺƴƨƿ����������Źŵ�ŢºƿŚƸƳ�Źŵ�ƵŶºƃ�ƶºǀƸţ�ƲǀƯƺºŞƫōëå�

ƶūŹŵ��ƽ�ƾŤƳŚſ��řźĭ�ŝ�ŵƶ���šŶƯæå���ŵźĭ�ƵżƿŹƺŤſŚě�ŢƗŚſ��ºƿŶ����ƶºŝ�ƹ�
�Źŵ�ƶŤƠƷ�ƹŵ�šŶƯèçƶūŹŵ��ƽƾŤƳŚſ��ŵźĭ�ƽŹřŶƸĮƳ�ŵřźĭƿŶ���

��
ŚƷ�ƶŤƟŚƿ��

�������ŹřŶƤƯè�èæ��ºŝ�Śưſǈě�źŤǀƫ�źƷ�Żř�ƲǀŘţƹźě�ƭźĭ�ƶ����ŶºƯō�Ţºſŵ
���ƩŵŚƘƯ�ƾƳŚƯŶƳřŹ�ƶƧç�ìæŶƇŹŵ�ŝ�řŹ�ƶ�ƾƯ�Ţſŵ�ŶƷŵ��ŵŹƺºƯ�Źŵ�ƹ�� �

� �

ƯƺŞƫōǀ��Ʋçå�ŶƇŹŵ����ŹřŶƤƯç�èè�������źŤǀƫ�źƷ�Żř�ƲǀŘţƹźě�ƭźĭ��Śưſǈě
�����ƩŵŚºƘƯ�ƾƳŚƯŶƳřŹ�Śŝê�ìê��ŶºƇŹŵ���ºŝƶ����ŶºƯō�Ţºſŵ������ŚºŬƳō�Żř���ƶºƧ

��Śººě�ƹ�Ţººǀƫǈů�ƲƿźţǇŚººŝ�ƽřŹřŵ�ƲǀƯƺººŞƫōƿƲǀ��ƶººƐƤƳ�Ʋƿźººţ�ƽ�
�Źŵ�ƦƿźŤƨƫřƹżƿř���ƲǀŘţƹźě�Śŝ�ƶƀƿŚƤƯ����ƾƯ�Śưſǈě�ƾƬƇř�ƽŚƷ���ŶºƃŚŝ

�èå������ƾƴǀŘţƹźě�Ʋƿźųō��ƺŝ��������źƠƇ�Żř�ƩƺƳŚţř�ŢƔƬƛ�ƂƿřżƟř�Śŝ�ƶƧ�ŵ
��ƶŝéå�ŶƇŹŵ����śƺſŹ����ºƧź��ŵ��ƹ����������Śºŝ�ƵřźºưƷ�ŢºƔƬƛ�ƂƿřżºƟř�Ʋºƿř

��ƂƷŚƧpH��ŝƺ�ºŞƿźƤţ�ƶƧ�ŵľŚ�pH���ƕƹźºƃ�ƾºŨƴų�Żř��ºƿŵźĭ��ƶºŝ�ƹ�Ŷ
ëê�é���ƮŤų���������ƶºūŹŵ�ƲǀºƴĤưƷ�ƹ�Ŷºƃ��ƽ��������ƽŚºƸƴƯ�Śºţ�šŹřźºů�æå�

ƶūŹŵ��ƽ�ƾŤƳŚſ�����ƂƷŚƧ�ŵřźĭ��ŚƿŢƟ��ƲǀŘţƹźě�������ŶºƴƳŚƯ�ƽźºĮƿŵ�ƽŚºƷ
���ƲǀƫƺºŝƺƬĭƺƳƺưƿř�ƹ�ƱĥƺƴƿźŞǀƟ��������ƶºŝ�źºţŵƹŻ�ƪºůřźƯ�Źŵ�ŚºƷ���Ŝºǀţźţ

��ƲƄƧřźƟ,����ƲƄƧřźƟ�ƹ�,,,�,,���ƾºƯ�śƺſŹ���ŶºƴƴƧ�������ƾƫŚºů�Źŵ�Ʋºƿř
��������Źŵ�ƪºůřźƯ�ƭŚºưţ�Źŵ�ƲǀƯƺŞƫō�ƶƧ�Ţſř����Śºŝ�źěƺºſ��ƾƣ�����ŶºƳŚƯƹ��Źŵ

������řŶū�źǀưų�Żř�ƞƬŤŴƯ�ƎƿřźƃŵźĭƿŶŶƳ����ƲǀŘţƹźě�Żř�ƽŹŚǀƀŝ��ƽŚƷ
ųŚƳ��ƲƄƧřźƟ�Źŵ�ƶŤſřƺ�9,���ŶƳŵźĭ�ƾƯ�řŶū��������ƲǀƯƺºŞƫō�ƱŵźºƧ�řŶū
Źŵ�ƶƬůźƯ��ƽ�9������ƂƷŚºƧ�Ǝºſƺţ�pH����Śºţ�ëê�é������ƦºƿŵżƳ�ƶºƧ�pI�
ƾƯ��ŶºƃŚŝ�����šŹƺºƇ���źƿŸºěŢƟ���ŹřŵƺºưƳ�æ��ƮǀºƔƴţ�pH��ŶºƇŹŵ�ƹ�

ƨƫř�ŢƔƬƛƾƯ�ƱŚƄƳ�ŹŚƧ�ŶƳƹŹ�ƩƺƏ�Źŵ�řŹ�ƪ�ŶƷŵ���

��
�ŹřŵƺưƳæ��šřźǀǀƜţ�ƾƨǀƟřźĭ�ƂƿŚưƳ�pHƲǀƯƺŞƫō�ƽŻŚſ�řŶū�ŶƳƹŹ�ƩƺƏ�Źŵ�ƪƨƫř�ŢƔƬƛ�ƹ� 
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Śŝ�ƲǀƯƺŞƫō�ƽŻŚſřŶū�ƲǀƿŚě�ƽŚƯŵ�ƹ�ƩƺƳŚţř�Żř�ƵŵŚƠŤſř����
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçæƵŹŚưƃ����ƽíê�źǀţ�ƹ�ŵřŵźų��îç��

��

��������������ƶºſ�ƮǀºƔƴţ�Śºŝ�ŵźſ�ƩƺƳŚţř�ƁƹŹ�ƶŝ�ƲǀƯƺŞƫō�ƽŻŚſ�řŶū�ŢƸū
����ƶūŹŵ��ƩƺƳŚţř�ŢƔƬƛ�źŤƯ�řŹŚě��ƽ����ƹ�šŹřźů�pH����ƱřżǀƯ�ƖŞƐƫŚŝ�ƶƧ�

������ƾƯ�źǀǀƜţ�Ʊō�źǀǀƜţ�Śŝ�ƾƳƺƿ�šŹŶƣ������ŹŚƧ�ŶƳƹŹ��ŶŝŚƿ���ƾºƯ�Ƃǀºě���ŵƹŹ
�èæ���ŢƔƬƛ��ƾƯ�ƪƨƫř����������Śºţ�źƠºƇ�Żř�ŶºƳřƺţéå��ŶºƇŹŵ����ƹ�pH��Żř

���Śţ�ƾŨƴųëê�é��ŶŝŚƿ�źǀǀƜţ�������ƾºƯ�šŹřźºů�ƶºūŹŵ�ƲǀºƴĤưƷ��ŶºƳřƺţ� �
��Śţæå����ƾŤƳŚºſ�ƶūŹŵ�������ŶºŝŚƿ�ƂƷŚºƧ�ŵřźºĭ������ƩƹŶºū�Źŵæ���ƮǀºƔƴţ�� �

��Ʋƿřè�����ƁƹŹ�Śŝ�ƶƀƿŚƤƯ�Źŵ�źŤƯřŹŚě������ºǀƳ�ƹ�źŤƀºǀƧ�Ƅ���ƲƷƺºƧ�ƹ�ƱŚưŤ� �
�Kistler and Nistschmann, Cohn��èç��Ţſř�ƵŶƯō� 

��
�ƩƹŶūæ��ƤƯƶƀƿŚ�ƽ�ƮǀƔƴţ�è��ƪƨƫř�ŶƇŹŵ�źŤƯřŹŚě�pHƶūŹŵ�ƹ��ƽŹŵ�šŹřźů��ƁƹŹ�Śŝ�ƶƀƿŚƤƯ��ƽŚƷKistler & Nitchmann , Cohn 

 

��ƶƘƫŚƐƯ�ƽźƋŚů� Kistler & Nitschmann Cohn 

Śưſǈě��ƶūŹŵ�ƽ�
šŹřźů��pH ƩƺƳŚţř���ƶūŹŵ

šŹřźů��pH��ƩƺƳŚţř��ƶūŹŵ�ƽ�
šŹřźů��pH��ƩƺƳŚţř��

�ƲƄƧřźƟ,��
�ƲƄƧřźƟ,,,���,,��
�ƲƄƧřźƟ9,��

řźƟ�ƲƄƧ,9���9��
�ƲƄƧřźƟ9��

æ���
ê���
ê���
í���
æå���

íå�ë��
íå�ë��
íê�ê��
íå�é��
ëê�é��

íŶƇŹŵ���
çêŶƇŹŵ���
éåŶƇŹŵ���
éåŶƇŹŵ���
èåŶƇŹŵ���

è���
ê���
í���
í���
í���

çå�ì��
íê�ê��
íê�ê��
íå�é��
çå�ê��

íŶƇŹŵ���
æîŶƇŹŵ���
éåŶƇŹŵ���
éåŶƇŹŵ���
éåŶƇŹŵ���

è���
ê���
ê���
ê���
ê���

çå�ì��
îå�ë��
íå�ê��
íå�é��
çå�ê��

íŶƇŹŵ���
çêŶƇŹŵ���
éåŶƇŹŵ���
éåŶƇŹŵ���
éåƇŹŵ�Ŷ��

��
SDS-PAGEƪººººƿźƧō�ƾººººƬě�Ʃĥ�ƽƹŹ�ƲǀƯƺººººŞƫō��ŶººººǀƯō� �

æå�ŶƇŹŵ�����������ƾºƯ�ƲǀƯƺºŞƫō�ƽǇŚºŝ�ƾƬǀų�ƅƺƬų�Żř�ƾƧŚů������ŶºƃŚŝ� �
�ƶººƧ�ƪƨººƃ�ŹŵæżººǀƯ���ƲǀƯƺººŞƫō�Śººŝ�ƶƀººƿŚƤƯ�Źŵ�ƾƈººƫŚųŚƳ�Ʊř� �

Ţſř�ƵŶƃ�Ƶŵřŵ�ƂƿŚưƳ���
 

��
�ƪƨƃæ��SDS-PAGEƩĥ�ƽƹŹ�ƲǀƯƺŞƫō�ŻŹƺƟƹźŤƨƫř�Ƭě�ƾ�ŶǀƯō�ƪƿźƧř�æåŶƇŹŵ� 
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�ƱřźƯŚƧ�źŤƧŵƱřŹŚƨưƷ�ƹ�ƾƴǀƀů�ƽƺſƺƯ���

 

ƶƬŬƯ��ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ��ƽçæƵŹŚưƃ����ƽíê�źǀţ�ƹ�ŵřŵźų��îç��

��

HPLC��ƱƺŤºººſ�ŚºººŝTSK-GEL G300SW�Ʋºººƃƺƫř�ƹ�
����ƹ�źƟŚŝ�šŚƠƀƟ����Ţſř�ƶŤƟźĭ�šŹƺƇ�šŚƠƫƺſ�ƮƿŶſ����Źŵ�ŹřŵƺºưƳ� �

æAóç���ƾƴŰƴƯHPLC��ƲǀƯƺŞƫō�ƶŝ�ƍƺŝźƯ�ê�ŶºƇŹŵ����ƱřżºǀƯ�Śºŝ�� �
� �

��źƯƺƴƯé�îë�ŶƇŹŵ���ƾƬě�ƹ��������Ţºǀĭźĭř�źºƯë�è��ŶºƇŹŵ��ƹ���ŹřŵƺºưƳ��
çAóç���ƲǀƯƺººŞƫō�ƶººŝ�ƍƺººŝźƯçåŶººƇŹŵ��źƯƺººƴƯ�ƱřżººǀƯ�Śººŝ�� �
å�îëŶƇŹŵ�ƾƬě�ƹ���Ţǀĭźĭř�źƯå�éŶƇŹŵ�ƾƯ�ƂƿŚưƳ�řŹ��ŵŶƷ���
��

��
A1                                           A2 

�ŹřŵƺưƳç��ƾƴŰƴƯ�HPLC�ƲǀƯƺŞƫō�ƶŝ�ƍƺŝźƯ�êŶƇŹŵ���A1����ƹçåŶƇŹŵ���A2�� 

 

ŦŰŝ��
������ƮƸƯ�Żř�ƾƨƿ�ƲǀƯƺŞƫō�ƶƧ�ŚŬƳōŻř����ƲǀŘţƹźºě�Ʋƿźţ����Śưºſǈě�ƽŚºƷ
ƾƯ���Źŵ�ŶƃŚŝ��������������ƽřŹřŵ�ƵŵŹƹōźºƟ�ƶºƧ�Ţºſř�ƵŶºƃ�ƾƘºſ�ƁƹŹ�Ʋƿř

ƶūŹŵ��ƽ���ƺŞƣ�ƪŝŚƣ�ƅƺƬų������������ƱřƺºŤŝ�ƹ�ŶºƃŚŝ�ƾºƨǀƴǀƬƧ�ƑŚºŰƫ�Żř�Ʃ
Ʊō������ŵƺưƳ�Ŷǀƫƺţ�ǇŚŝ�ƮŬů�Źŵ�řŹ����������ŶºƳƹŹ�ƩƺºƏŹŵ�ƱřƺºŤŝ�ƲǀºƴĤưƷ

�ƲǀŘţƹźě��Ŷǀƫƺţ���������ŹƺŤƧŚºƟ�ŶºƴƳŚƯ�źĮƿŵ�ƽŚƷVIII�����ŹƺŤƧŚºƟ�ƹ�ȋ,��ƹ�
IgG����ŵƺưƳ�řŶū�żǀƳ�řŹ�������ƲǀŘţƹźě�ƽŻŚſ�řŶū�ƝŶƷ�ƶĤƳŚƴģ����ƽŚºƷ

��ŶƃŚŞƳ�Śưſǈě�źĮƿŵ����ƱŚƨƯř�ƶƿřŹř��ƽƶƧ�ƾƃƹŹ��ľŚưǀƤŤƀºƯ����ƲǀƯƺºŞƫō
��řŹř��ƲǀŘţƹźě�źĮƿŵ�Ż������řŶū�Śưſǈě�ƽŚƷ�ƺūƹ��ŶƿŚưƳŵ�ŵŵŹř���ƵŵŚƠŤſř

��������������Ʃƹř��ŵŹřŵ�ƅŚºų�ƾºĭĦƿƹ�ƹŵ�ƽŻŚºſ�řŶū�Ʋƿř�ŢƸū�ƩƺƳŚţř�Żř
������������ƾºƯ�řŶºǀě�ƂƷŚºƧ�ŹŚǀƀŝ�ƽźŤƧŚŝ�ŶƃŹ�ƪƨƫř�ŵƺūƹ�Śŝ�ƶƨƴƿř��ŶºƴƧ�

�èè��ƹ�����ºŝ�ƶºƨƴƿř�źĮƿŵ��ƶ��������řŶºū�ƪºŝŚƣ�źºǀŴŞţ�Śºŝ�ŢƫƺƸºſ���ƽŻŚºſ
ƾƯ�ŶƃŚŝ�������������Źŵ�ƲǀƯƺºŞƫō�ƽǇŚºŝ�ŢºƔƬƛ�ŢºƬƗ�ƶºŝ�řŸƸƘƯ�ǈě��Śưºſ

ƾƤƐƴƯ�������������ƱŵźºƧ�řŶºǀě�ƲǀŘţƹźºě�Ʋºƿř�ƽŻŚºſ�řŶºū�ŢƸū�ƵřŹ�Ʋƿźţ

�����ƑŚŰƫ�Żř�Ǝƿřźƃ�ƲƿźŤƸŝpH�������ƹ�ƩƺƳŚºţř�ŢƔƬƛ�ƹ��ºƣ���ƾƳƺºƿ�šŹŶ
ƾƯ�����Ʊō�Ţǀƫǈů�ŵŚƿŻ�ƝǈŤųř�ƶŝ�źŬƴƯ�ƶƧ�ŶƃŚŝ��ƲǀŘţƹźºě�źĮƿŵ�Śŝ
ƽŚƷ��ƾƯ�Śưſǈě�����řŶū�ƹ�ŵŵźĭ���ƶŝ�řŹ�Ʊō�ƽŻŚſ����Ʊŵřŵ�śƺſŹ�ƦưƧ

ƾººƯ�ƲººƨưƯ�ŵŻŚººſ�ō�ƪĪƄººƯ�ƲǀƯƺººŞƫō�ƱƺǀººſǇƺƯźƟ�Źŵ�ººƫ�ƾĭŵƺ
ŚƿźŤƧŚŝƿ�������ƾƯ�ƪƯřƺƗ�Żř�ƾƨƿ�ƶƧ�Ŷƿŵźĭ�ƵŶƷŚƄƯ�ƾ����ŢƀƳřƺţ��ƮǀºƔƴţ

pH�����Ŷů�Źŵ�ƶǀƫƹř�ê�ë�����ƾƯ�ƪưƗ�Ʋƿř�ƶƧ�ŶƃŚŝ�������ƶºūƺţ�Śºŝ�ŢƀƳřƺţ
����������ŵŻŚſ�ƮƷřźƟ�řŹ�ƽźŤƧŚŝ�ŶƃŹ�Ǝƿřźƃ��ŹŚƧ�ŶƳƹŹ�Ʊŵƺŝ�ƾƳǇƺƏ�ƶŝ��

����Ʋƿř�źǀǀƜţ�ŚŝpH����ŵƹŶů�Źŵ�ì�é������ƮǀƔƴţ�ƹ�ƱƺǀſǇƺƯźƟ�ƕƹźƃ�Źŵ�
pH�ŚƸƳ�ƿ����Ŷů�Źŵ�ƾî�ë��ƟǈŝŚ���ƪƿźŤſřźŤƬǀƟ�Żř�ƪŞƣ�ƶƬƇ����ƶūƺţ�Śŝ��

����Ʊŵƺŝ�ƽŶǀſř�ƶŝpH�����������ƱƺǀºſǇƺƯźƟ�ŹŚºƧ�ŶºƳƹŹ�ƩƺºƏ�Źŵ�ƎǀŰƯ�
����ŚºƿźŤƧŚŝ�ƾĭŵƺºƫō�ƱŚƨƯřƿ�����ŢºƟŹ�Ʋǀºŝ�Żř�ƾ��������ƶºǀƫƹř�źºŤƬǀƟ�ƱŵƹżºƟř
SEITZ- AKS- 4������ƂƿřżºƟř�ŦºƗŚŝ�ƱƺǀºſřźŤƬǀƟ�ƮŤƀºǀſ�ƶºŝ�
����Śţ�ƱƺǀſřźŤƬǀƟ�ƱŚƯŶƳřŹæå��Ŷƿŵźĭ�źŝřźŝ����������ƵŵŚƠŤºſř�ƱƹŶºŝ�řźºƿŻ��Żř

���ƣ�ƎƤƟ�źŤƬǀƟ�Ʋƿř������ƱŵƺºưƳ�źŤƬǀƟ�ƶŝ�ŹŵŚæå�������ƲǀŘţƹźºě�ƩƺºƬŰƯ�źºŤǀƫ�

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

Śŝ�ƲǀƯƺŞƫō�ƽŻŚſřŶū�ƲǀƿŚě�ƽŚƯŵ�ƹ�ƩƺƳŚţř�Żř�ƵŵŚƠŤſř����
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçæƵŹŚưƃ����ƽíê�źǀţ�ƹ�ŵřŵźų��îç��

��

�����������������Ʋºƿř�Żř�ƵŵŚƠŤºſř�Śºŝ�ƶºƧ��Ʈƿŵƺºŝ�ƪƿźŤºſř�ŪƿźţŹŚƧ�źŤƬǀƟ�Ǝſƺţ
źŤƬǀƟ����ƾƫŚƛŷ�ƽŚƷAKS��ŵ�ƶƧ������Ƶŵƺºŝ�ƩŚºƘƟ�ŭƺƐſ�ƽřŹř����śŸºū�

��ƾƯ�ƭŚŬƳř�ƩŚƘƟ����ţƹźě�ƹ�ŶƷŵƲǀŘ���ŚƳ�ƽŚƷ������śŸºū�ŵƺų�ƶŝ�řŹ�ƶŤſřƺų
ƾƯ��������ƩƺºƬŰƯ�ƱƺǀƀºƫźŤƬǀƟ�ƱŚºƨƯř�ŶºƿŚưƳ�ê�ŶºƇŹŵ��ƹ�çå�ŶºƇŹŵ��

��ƲǀƯƺŞƫō��Śţæåå�����Ŷºƿŵźĭ�ƮƷřźºƟ�źŤǀƫ���������ƲǀƯƺºŞƫō�ƱƺǀºſǇƺƯźƟ�Źŵ
�řŶū�ŢƸū��������ƁƹŹ�ƩƺƬŰƯ�ƱŶƳŚſŹ�ŢƔƬƛ�ƶŝ�ƹ�Ʃǈů�ƽŻŚſ���ƽŚƷ

�ƱƺǀſřżǀƬǀƟƺǀƫ������ºſř�Śºŝ�ƱŵźƧ�ƦƄų�����ƶºƿǇ�źºǀŴŞţ��ƱƺŤ��ƽ���ƥŻŚºƳ�� �
�Thin Layer Distillation��ƹ��ƾºƯ�ƱƺǀſřźŤƬǀƟřźŤƫƹř�Śƿ���ŶºƳřƺţ

ŵŹƺƯ���ŵźǀĭ�Źřźƣ�ƵŵŚƠŤſř��������Śºţř�ƽŻŚſ�řŶū�ŢƸū�ƶŤƃŸĭ�Źŵ���ƹ�ƩƺƳ
����ƵŵŚƠŤººſř�ƭźººţ�ƽźŤƴººſ�ƵŚĮŤººſŵ�Żř�ƾººƴǀŘţƹźě�ƩƺººƬŰƯ�Żř�śō

ƾƯ���������ƶºūŹŵ�Źŵ�řŹ�ƩƺƳŚºţř�źºǀŴŞţ�ƱŚºƨƯř�ƵŚĮŤſŵ�Ʋƿř�ƶƧ�Ŷƿŵźĭ�ƽ�
���ŵƹŶů�šŹřźůëå�ƶūŹŵ���ƽ�ƾŤƳŚſ�����������ƲºƨưƯ�ƾºƠƴƯ�ŹŚƄºƟ�ƹ�ŵřźºĭ

ƾººƯ�ŢųŚººſ��ƁƹŹ�ƲƿźººŤƸŝ�Żř�ƾººƨƿ�ƾººƫƹ�ŚººƷƿ�ƱŚººƨƯř�ƶººƧ�ƾ
řŶū��ƮŬů�ƽřźŝ�řŹ�ƽŻŚſ��ƾºƯ�ƲƨưƯ�ŵŚƿŻ�ƽŚƷ���ř�ƵŵŚƠŤºſř�ŵŻŚºſ�Ż

�ƾƯ�źŤƬǀƟřźŤƫƹř��������řŶū�ƶŝ�ŹŵŚƣ�ƶƧ�Ţſř�ƾƃƹŹ�ƶƧ�ŶƃŚŝ���Ʃǈů�ƽŻŚſ
�ƦưƳ�ƹ���ƾƯ�ŚƷ��ŶƃŚŝ������ŵřƺƯ�ƁƹŹ�Ʋƿř������ŽŚſř�źŝ�řŹ�ƢƬƘƯ�ƹ�ƩƺƬŰƯ
�Żř�ŹƺŞƗ�źŤƬǀƟ�����ƾƯ�řŶū�żƿŹ�ŹŚǀƀŝ�ƽŚƷ����ƾƯ�ƶƧ�ŵŻŚſ�������ƶºŝ�Ʊō�Żř�Ʊřƺţ

��������ƩƺºƨƫƺƯ�ƶƧ�ŵƺưƳ�ŵŚƿ�żǀƳ�ƾƫƺƨƫƺƯ�Ʀƫř�ƱřƺƴƗ�������Żř�źºŤĭŹżŝ�ƽŚºƷ
ƵŻřŶƳř��ƽ�űřŹƺſ������Śºƣ�źŤƬǀƟ�ƽŚƷ������ƾºưƳ�ŹƺºŞƗ�ƶºŝ�Źŵ���ŶƴºƃŚŝ����ŢºƸū

�ŚƷŚƄººƛ�ƲǀƯƺººŞƫō�ƱƺǀººſřźŤƬǀƟřźŤƫƹřƿ��ŢººƸū�ŢƿŵƹŶººŰƯ�Śººŝ�ƾ
ƩƺººƨƫƺƯ��ƺººƨƫƺƯ�ƱŻƹ�Śººŝ�ƽŚººƷ�ƾƫêååå�Śººţ�èåååå�ŜººſŚƴƯ�

ƾƯ��ŶƃŚŝ��������ƱřźºŞưƯ�ŢºſŚƧ�Ǝºſƺţ�ƱƺǀſřźŤƬǀƟřźŤƫƹř������ŢºŴţ�ƽŚºƷ
�Ŷƿŵźĭ�ƭŚŬƳř����źŤƬǀƟ�ƕƺƳ�Ʋƿř������řŹ�ƱƺǀºſřźŤƬǀƟřźŤƫƹř�ƭŚºŬƳř�ƱŚƨƯř�ŚƷ

�������ŢƗźſ�Śŝ�ƹ�ǇŚŝ�ŢƔƬƛ�Śŝ��ǇŚºŝ�ƱŚƿźū����ƾºƯ�ƮƷřźºƟ���ŵŻŚºſ����ƎºƤƟ
���������ƾºƯ�Ʊō�ƽǇŚºŝ�Ţºưǀƣ�ŚƷ�źŤƬǀƟ�ƕƺƳ�Ʋƿř�ƩŚƨƃř��ŶºƃŚŝ��Żř�žºě�ƹ�

��ŵŵźºĭ�ƊƿƺºƘţ�ŶƿŚŝ�ƾţŶƯ�����ƮŤƀºǀſ�ŵŚºŬƿř�Śºŝ�Back Wash�
�������źŤƬǀƟ�Ʋƿř�Żř�ŵŶŬƯ�ƵŵŚƠŤſř�ƱŚƨƯř�ƵŚĮŤſŵ�ƽƹŹ�������ƹ�ŶºƯō�ƮƷřźƟ�ŚƷ

Back Wash�ŚƷ�źŤƬǀƟ��ŢŰţ�źƐƤƯ�śō�Śŝè��ľǈƯŚºƧ�ŹŚƄºƟ�ŹŚŝ��
�Śǀůř�ŦƗŚŝƽ�źŤƬǀƟ�������������Śºţ�ƶºƧ�źºŤƬǀƟřźŤƫƹř�ƵŚĮŤſŵ�ŹŚƄƟ�ƹ�Ŷƿŵźĭ�ŚƷ

�ƭŚŬƳř�Żř�ƪŞƣBack Wash�ƶŝ�ê�êƾƯ�ŹŚŝ����ƪºưƗ�Żř�žě�ŶǀſŹ
Back Wash�Żř�źŤưƧ�ƶŝ�èŢƟŚƿ�ƂƷŚƧ�ŹŚŝ��ƵŵŚƠŤſř�ƱŚƨƯř�ƹ�

����ŵƺººưƳ�ƮƷřźººƟ�ƶººƴƿżƷ�ƪƣřŶººů�Śººŝ�řŹ�ƵŚĮŤººſŵ�Żř�ŵŶººŬƯ���Źŵ
����Żř�ƲǀƯƺŞƫō�ƱƺǀſǇƺƯźƟŚěƿ�ƵŶƴƴĩ�ŹřŶ��ƾƯ�ƵŵŚƠŤſř����ŵŵźºĭ����ƵŵŚƠŤºſř

ř��ŻŚěƿ���ƵŶƴƴĩ�ŹřŶƶŝ��������ƾºţŹřźů�ƱŶºƃ�ƵŹƺţŚºƳŵ�Żř�ƽźǀĭƺºƬū�ŹƺƔƴƯ
�ƾƯ�ƲǀƯƺŞƫō������ƾƯ�ƪưƗ�Ʋƿř�ƶƧ�ŶƃŚŝ������ƱƺǀſřżƿŹƺŤſŚě�Ʋǀů�Źŵ�ŶƳřƺţ

����ǀƛ�ŹƺƔƴƯ�ƶŝ�ƶƧź����ŚƸºſƹźƿƹ�ƱŵƺưƳ�ƩŚƘƟ�ƿ����ŢºǀţŚĜƷ�ŶºƴƳŚƯ�ƾB��
��ŢǀţŚĜƷC���ƹ�HIV��ƾƯ�šŹƺƇ���ŵźǀĭ���ƾƯ�űŹ���ŶºƷŵ�����Żř�ńǇƺºưƘƯ

���ƦǀŗƺƳŚŤƧř�ƮƿŶſſřǀŶ��ƮƿŶſ�ƹ��Ʊř���Ĝƿźţ�ƪǀŤſř����ŢƔƬƛ�Śŝ�ŢǀƳŚƟƺŤ
�ř�ƽƹŚƀƯſ�ƾƯ�ƵŵŚƠŤ��ŶƴƿŚưƳ��èé���Źŵ����ºŝ�ƱƺǀºſǇƺƯźƟƶ�����ƶºŤƟŹ�ŹŚºƧ
��ŢƔƬƛèå�å��������ƲǀƯƺºŞƫō�ƽřźŝ�ŢǀƬƿźěŚƧ�ƮƿŶſ�ŹǇƺƯ�ê��ŶºƇŹŵ���ƹ�

çå�ŶƇŹŵ��ŝ�ƶ���������ŹżƿǈǀŝŚŤºſř�ŹřŶƤƯ�ƶƧ�ƶŤƟŹ�ŹŚƨŝ�ŹżƿǈǀŝŚŤſř�ƱřƺƴƗ
���ƲǀƯƺŞƫō�ƽřźŝê�ŶƇŹŵ������ƾƴƘƿ�ƞƈƳ�ƶŝ�æê������ƂƷŚºƧ�ŹǇƺºƯ�ƾƬǀƯ�

����ƿŵźĭ�ƵŶƷŚƄƯ�ƹ�Ŷƃ�Ƶŵřŵ�������ƾºţŹřźů�ŢƯƹŚƤƯ�ƾŝƺŴŝ�ŹřŶƤƯ�Ʋƿř�Ŷ
�ƵŹƹŵ�ƩƺºƏ�Źŵ�řŹ�ƭŻǇ�ƽ�����ƲǀƯƺºŞƫō�ƩƺºƬŰƯ�ƶºŝ�ƱƺǀºſřżƿŹƺŤſŚě�

ƾƯ�ŶƷŵ���������������źºƔƳ�Źŵ�ŶºƿŚŝ�Ŷºǀƫƺţ�ŶƳƹŹ�źŤƸŝ�ƶģ�źƷ�ƩźŤƴƧ�ƑŚŰƫ�Żř
���ƲǀŘţƹźě�Ţǀƫǈů�ƶƧ�Ţƃřŵ��ŝ�ŚƷƶ�ƶƬǀſƹ��ƽ����ƱƺŤſř�Śƿ�ƪƨƫř�ƂƿřżƟř��

��Ʃǈů�źĮƿŵ�Śƿ�����ō�Źŵ�ƩƺºƬŰƯ�ƾƫō�ƽŚƷ�ś��ƾºƯ�ƂƷŚºƧ��ŶºŝŚƿ����Ʋºƿř
ƂƿřżººƟř�ƱŶººƃ�ƵŹƺţŚººƳŵ�ŦººƗŚŝ�ƩƺººưƘƯ�šŹřźººů�Źŵ�Ţººǀƫǈů�

������ƶūŹŵ�ƂƷŚƧ�Śŝ�řŸƫ�ŵŵźĭ�ƾƯ�ƲǀŘţƹźě��ƽ��ƾƯ�šŹřźů�����Ʋƿř�Żř�Ʊřƺţ
����ŵƺưƳ�ƽźǀĭƺƬū�ƲǀŘţƹźě�ƱŶƃ�ƵŹƺţŚƳŵ��������ƩƺºƏŹŵ�ŹƺºƔƴƯ�Ʋƿř�ƶŝ
��������ƽŚºƸƴƯ�Śţ�šŹřźů�ƶūŹŵ�Ŷǀƫƺţ�ŶƳƹŹæå��ƶºūŹŵ���ƽ��ƾŤƳŚºſ����ŵřźºĭ

��ƾƯ�Ƶŵřŵ�ƂƷŚƧ�ŵƺƃ�����ƾƯ�ƽźĮƿŵ�ŹŚǀƀŝ�ƪƯřƺƗ�����ƵŹƺţŚºƳŵ�Źŵ�ŶƳřƺţ�
��ƱŵźººƧ�ƶƟŚººƋř�ƶººƬưū�Żř��ŶººƃŚŝ�ƶŤººƃřŵ�ƂººƤƳ�ƲǀŘţƹźººě�ƱŶººƃ

ƩƺƬŰƯ��������ƱƺǀºſǇƺƯźƟ�ƲǀºůŹŵ�ŚƷ�èê�������ƮƿŶºſ�ƩƺºƬŰƯ�ƪºǀŞƣ�Żř
�ŢººǀƬƿźěŚƧ�ƮƿŶººſ�ƹ�ŶººƿřźƧ�ƮƿŶººſ��ŶƿŚƀººƧƹŹŶǀƷ���Ʋººƿř�źººĭř

ƩƺƬŰƯ������ō�ƩƺƬŰƯ�ŮƐſ�ƽƹŹ�ŚƷ��ŵŵźĭ�ƶƟŚƋř�ƲǀƯƺŞƫ���ƦƿŹŵ�Ʊƺģ�
���Śǀưǀºƃ�Ǝƿřźƃ�ŶƿŶƃ�šřźǀǀƜţ�ŦƗŚŝ�ƶƐƤƳƿ�ƾºƯ�ƾ���ŦºƗŚŝ��ŵŵźºĭ�

�ƵŹƺţŚƳŵƾƯ�ƲǀŘţƹźě�ƱŶƃ��ŵŵźºĭ �èë���ĪƄºƯ�Ʋºƿř�ƹ���ƢºƿźƏ�Żř�ƪ
��ƺƬŰƯ�ƱŵźƧ�ƶƟŚƋřƩ����ō�ƩƺƬŰƯ�źƿŻ�Źŵ�ŚƷ�źŝ�ƦƳŚţ�ƢưƗ�Źŵ�ƲǀƯƺŞƫ

Ə���ľŚŞƿźƤţ�ƹ�Ŷƿŵźĭ�Ɲź����������ƽŚºƸŤƳř�Źŵ�ƵŶºƃ�ƵŹƺţŚºƳŵ�ƲǀŘţƹźě�ƱřżǀƯ�
���Ŷƿŵźĭ�źƠƇ�Ŷǀƫƺţ�ŶƳƹŹ���ƾƯ�ƶƧ�ƾƬƯřƺƗ�źĮƿŵ�Źŵ�ŶƴƳřƺţ���ƵŹƺţŚºƳŵ

����ŶƴƃŚŝ�ƶŤƃřŵ�źǀŧŚţ�ƲǀŘţƹźě�ƱŶƃ����ƱŵƺºưƳ�ƍƺƬŴƯ�����ƹ�Ţºųřƺƴƨƿ�
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�ƱřźƯŚƧ�źŤƧŵƱřŹŚƨưƷ�ƹ�ƾƴǀƀů�ƽƺſƺƯ���

 

ƶƬŬƯ��ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ��ƽçæƵŹŚưƃ����ƽíê�źǀţ�ƹ�ŵřŵźų��îç��

��

��ƩƺƬŰƯ�ƂƿřżƟř�ŢƗźſ������������ƲǀºƴĤưƷ�ƹ�ƱżºưƷ�ƹ�ƝźƓ�ƪƨƃ�ƹ�ŚƷ
�ƾƯ�šŚƃŚƘţŹř���ƾƯ�ƶƧ�ŶƃŚŝ��Źŵ�ŶƳřƺţ���ƪǀƨƄţƾƬě�����Ţºǀĭźĭř�źºƯ����ŚºƷ

ŧŚţǀŶƴƃŚŝ�ƶŤƃřŵ�ź���
��
ŤƳǀĭ�ƶŬǀźƽ��

������ŵźĭ�ƆŴƄƯƿ��������ƯƺºŞƫō�ŚƯźſ�ƹ�ƩƺƳŚţř�Żř�ƵŵŚƠŤſř�Śŝ�Ŷǀ�Ƹţ�Ʋ�ºǀ�ƶ
�řŹřŵ�ƵŶƃƽ��ŝ�ƅƺƬų�ǀ���Żř�Ƃîê�ŶƇŹŵ��Ư�ƾ���Ư�ƹ�ŶƃŚŝǀ�ě�ƱřżƬǀ��źºư

��Ʊō���Żř�źŤưĩê�ŶƇŹŵ���ºƯ�ƾ��ŶºƃŚŝ���Ƹţ�Źŵ�ºǀƶ��ƽ��ƯƺºŞƫō�ǀ��Ʋê��ŶºƇŹŵ��� �
� �

Ưƾ����Śě�ŢƔƬƛ�Żř�ƱřƺţƿǀƲ���Śě�źºţ�ºƿ��ƵŶºƴƴĩ�ŹřŶ��ƽ��Ŷºſ�ƿ��źěŚºĩ�Ʈƿ�šǈ
�ƴĤưƷ�ƹ�ŵƺưƳ�ƵŵŚƠŤſřǀ�ºſǇƺƯźƟ�Źŵ�Ʋǀ����ƶºĩ�ƵŶºƃ�Ƶŵřŵ�ƱŚƄºƳ�Ʊƺ

ōźƟƿ�Ƹţ�Ŷƴǀ��Ư�řŹ�ƶƾ�����Śºŝ�ƱřƺţpH��ŵƹŶºů��ì�é��ŚºŬŝ�ƽ�ê�ë���ƕƹźºƃ�
�Ż��ŵƺưƳƿ��ĭŵƺƫō�ƱŚĪƯř�řźƾ��Ư�ƂƷŚĩ�ƾ�ƿŶŝŚ��ƴĤưƷǀ��ºŝ�Ʋ���ŹƺºƔƴƯ�ƶ

����Řţƹźě�ƱŶƃ�ƵŹƺţŚƳŵ�Żř�śŚƴŤūřǀ����������ŢƗźºſ�ƶºĩ�Ŷºƃ�Ƶŵřŵ�ƱŚƄºƳ�Ʋ
�����������ºſǇƺƯźƟ�ƭŚºĮƴƷ�ŚºƷźƟŚŝ�ƱŵƺºưƳ�ƍƺºƬŴƯ�ƹ�ƱŵƹżƟřǀ��Śºů�Ʊƺƿ�ż

ưƷřǀ�Ư�Ţƾ��Ż��ŶƃŚŝƿ���ǇŚºŝ�ŢƔƬƛ�řźƽ�ř��ºƿ�����Źŵ�ŵřƺºƯ�Ʋ�ºƿ���ƶºƐƤƳ�Ĩ
Řţƹźě�ƱŶƃ�ƵŹƺţŚƳŵ�ŦƗŚŝǀƯ�Ʋƾ�ŵŵźĭ����

 

References 

1- Farrugia A, Robert P. Plasma protein therapies: 

current and future perspectives. Best Pract Res�
Clin Haematol. 2006; 19: 243-58. 

2- Mousavi Hosseini K, Pourmokhtar M, 

Dinarvand R, Rezvan H, Jalili MA. Preparation of 

enriched immunoglobulin M and immunoglobulin 

A from human plasma. Med J I.R Iran. 2004; 17: 

315-18. 

3- Sahebghadam Lotfi A, Adibi Motlagh B, 

Mousavi Hosseini K, Mahmoodi M. Purification 

and isolation of alpha-1-proteinase inhibitor and 

determination of some of its� physicochemical 

properties. Modares J Med Sci. 2004; 7: 71-80. 

4- Halabian R, Shagerdi Esmaili N, Oodi A, 

Masroori N, Amirizadeh N, Mousavi Hosseini K, 

et al. Isolation cloning and expression of 

recombinant human factor VII in CHO cell line. 

Sci J Blood Transfus Organ. 2009; 6: 1-11. 

5- Sahebghadam Lotfi A, Motahari M, Shakibi 

MR, Mousavi Hosseini K, Adibi Motlagh B, 

Mahmoodi M.� Measurements of serum level of 

IgA-á1-AT complex in patients with rheumatoid 

arthritis. Sci Blood Transfus Organ. 2005; 2:  

65-71. 

6- Farrugia A, Evers T, Falcou PF, Burnouf T, 

Amorim L, Thomas S. Plasma fractionation 

issues. Biologicals. 2009; 37: 88-93. 

7- Lihme A, Hansen MB, Anderson IV, Burnouf 

T. A novel core fractionation process of human 

plasma by expanded bed absorption 

chromatography. Anal Biochem. 2010; 399: 

102-9. 

8- Bunouf T. Modern plasma fractionation. 

Transfus Med Rev. 2007; 21: 101-17. 

9- Parkkinen J, Rahola A, von Bonsdorff L, Tolo 

H, Torma E. A modified caprylic acid method for 

manufacturing immunoglobulin G from human 

plasma with high yield and efficient virus 

clearance. Vox Sang. 2006; 90: 97-104. 

10- Farrugia A. Albumin usage in clinical 

medicine. Transfus Med Rev. 2010; 24: 53-63. 

11- Yoshida H, Uchida K, Murata O, Kamiya A. 

Current non-surgical usage of albumin preparation 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

Śŝ�ƲǀƯƺŞƫō�ƽŻŚſřŶū�ƲǀƿŚě�ƽŚƯŵ�ƹ�ƩƺƳŚţř�Żř�ƵŵŚƠŤſř����
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçæƵŹŚưƃ����ƽíê�źǀţ�ƹ�ŵřŵźų��îç��

��

in clinic divisions. Yakugaku Zasshi. 2000; 120: 

1227-31. 

12- Peters T. Serum albumin. Recent progress in 

the understanding of its structure and  

biosynthesis. Clin Chem. 1997; 23: 5-12.  

13- Montgomery R. Biochemistry. St. Louis: 

Mosby; 1990. 

14- Alves de Mattos A. Current indications for the 

use of albumin in the treatment of cirrhosis. Ann 

Hepatol. 2011; 10 Suppl 1: S15-20. 

15- Tullis JL. Albumin: Background and use. J 

Am Med Assoc. 1977; 237: 335-60. 
16- Sokhanvar S, Valaei N, Jahromi Shirazi J, 

Safavizadeh L. The relationship between serum 

albumin- protein levels and myocardial infarction. 

J Zanjan Uni Med Sci. 2005; 13: 17-22. 

17- Mousavi Hosseini K, Heidari M, Yari F. The 

preparation of albumin as a biological drug from 

human plasma by fiber filtration. Tehran Uni Med 

J. 2011; 69: 283-88. 

18- Rothestein F. Current concept concerning 

albumin purification. In Rosenoer VM(ed): 

Albumin structure, function and uses. Oxford: 

Pergamon press; 1977; P. 7-25. 

19- Gambal D. Simple rapid procedure for 

isolating serum albumin. Biochem Biophys Acta. 

1971; 251: 54. 

20- Wickerchauser M, Hao YL. Large scale 

preparation of macroglobulins. Vox Sang. 1972; 

23: 119-25. 

21- Cohn EJ. Preparation and properties of serum 

and plasma proteins. A system for the separation 

into fractions of the protein and lipoprotein 

compounds of  biological tissues and fluids. J Am 

Chem Soc. 1964; 68: 459-78. 

22- Nasiri S, Rezvan H, Mousavi Hosseini K, 

Roostaei MH. Preparation of highly purified 

solvent/detergent coagulation factor VII and 

factor IX concentrates from prothrombin complex. 

Med J I.R. Iran. 2001; 15: 103-108. 

23- Musavi Mutlagh S, Rezvan H, Pourfathollah 

A, Mousavi Hosseini K. Sci Blood Transfus 

Organ. 2005; 2: 91-98. 

24- Rezvan H, Nasiri S, Mousavi Hosseini K, 

Golabi M. A study on the application and efficacy 

of solvent/detergent treatment in the process of 

purifying factor VII from prothrombin complex. 

Med J I.R.Iran. 2002; 16: 179-82. 

25- Aghaie A, Pourfathollah A, Bathaie S, et al. 

Preparation of an intermediate product suitable for 

production of IVIg. Sci J Blood Transfus Organ. 

2006; 3: 101-110. 

26- Mousavi Hosseini K, Dinarvand R, 

Pourmokhtar M, Rezvan H, Jalili MA. 

Pasteurization of IgM-enriched immunoglobulin. 

Daru. 2004; 12: 40-43. 

27- Rezvan H, Motallebi M, Jalili MA, Mousavi 

Hosseini K, Pourfathollah A. Safety of blood and 

plasma derivatives: pathogens reducing 

technologies. Med J I.R. Iran .2006; 20: 86-92. 

28- Pourmokhtar M, Dinarvand R, Mousavi 

Hosseini K, Rezvan H, Jalili MA. 

Solvent/detergent treatment of IgM-enriched 

immunoglobulin. Daru. 2003; 11: 47-51. 

29- Rezvan H, Nasiri S, Mousavi Hosseini K. 

Inactivation of poliovirus type-1 and HSV-1 in 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

�ƱřźƯŚƧ�źŤƧŵƱřŹŚƨưƷ�ƹ�ƾƴǀƀů�ƽƺſƺƯ���

 

ƶƬŬƯ��ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ��ƽçæƵŹŚưƃ����ƽíê�źǀţ�ƹ�ŵřŵźų��îç��

��

human coagulation factor VII concentrate by 

pasteurization. Arch Iran Med. 2001; 4: 10-13. 

30- Harris JR. Blood separation and plasma 

fractionation. New York: Jon Wiley Sons. 1991; 

p. 264-68. 

31- Kistler P, Freidli H. Ethanol precipitation, in 

Curling JM. Methods of plasma protein 

fractionation. London: Academic Press. 1980; p. 

3-15. 

32- Kistler P, Nitschmann HS. Large scale 

production of human plasma fractions. Vox Sang. 

1962; 7: 414-24.  

33- Henin Y. Inactivation and partition of human 

immunodeficiency virus during Kistler and 

Nitschmann fractionation of human blood plasma. 

Vox Sang. 1988; 54: 78-83. 

34- Mousavi Hosseini K, Rezvan H, Motallebi Z, 

Chabokpey S, Mirbod V. Study of the heat-treated 

human albumin stabilization by caprylate and 

acetyltryptophanate. Iran Biomed J. 2002; 6:  

135-40. 

35- Foster PR, Wall JG. The CSVM fractionation 

process, in Curling JM (ed). Methods of plasma 

fractionation. London: Academic press. 1980; p. 

17-31. 

36- Yari F, Mousavi Hosseini K.Simultaneous 

purification and polymerization method for 

bovine serum albumin preparation. Ital J 

Biochem. 2007; 56: 163-65.  

 ��
����
��
��
��
��

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

Śŝ�ƲǀƯƺŞƫō�ƽŻŚſřŶū�ƲǀƿŚě�ƽŚƯŵ�ƹ�ƩƺƳŚţř�Żř�ƵŵŚƠŤſř����
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçæƵŹŚưƃ����ƽíê�źǀţ�ƹ�ŵřŵźų��îç��

��

Separation of Albumin from the Human Plasma by Ethanol and Low Temperature 

��

Mousavi Hosseini K1, Nasiri S1, Heidari M1 
1Biotechnology Dept, Blood Transfusion  Research Center, High Institute for Research and Education in Transfusion Medicine, Tehran, Iran. 

��

Corresponding Author: Heidari M, Dept. of Biochemistry, Blood Transfusion Research Center, High Institute for 

Research and Education in Transfusion Medicine, Tehran, Iran. 

E-mail: aramhaydari@yahoo.com 

Received: 4 Oct 2012     Accepted: 3 Feb 2013 

 

 

Background and Objective:  Human plasma is a suitable source for different proteins and enzymes with a 

variety of therapeutic effects.  Examples include coagulation factors VIII and IX, immunoglobulin, and 

albumin, which consists of a 585 amino-acid chain, weighing 66.5 kD.  Albumin molecule also has 17 di-

sulfide bridges which form a stable spherical protein structure, which it cause of 80% of oncotic blood 

pressure.  The aim of this study was to separate albumin from the human plasma by using ethanol at low 

temperature. 

Materials and Methods:  Fresh frozen plasma was used as the starting material.  In this study, albumin was 

separated from human plasma by using ethanol (commercial grade with 94-96% purity) in low temperature.  

By adjustment of different parameters such as pH, temperature, and concentration of alcohol, different 

factions of plasma can be separated which are from fraction I to fraction V.  Fraction I is a good source for 

fibrinogen and coagulation factor VIII preparation, fraction II is suitable for preparation of immunoglobulin, 

and fraction V is a good source for albumin preparation. 

Results:  Albumin was prepared with 5 and 20 percent concentrations.  Quality comparison of the two 

concentrations showed a purity of more than 95%.  The average yields of the 5 % and 20 % albumin 

preparations were 71% and 75.5%, respectively. 

Conclusion:  Our data show that the produced albumin has a purity of higher than 95% and contains less 

than 5% polymer.  In preparation of 5 % albumin, it is possible to use lower concentrations of sodium 

caprylate as stabilizer.  It has also been shown in the formulation that the preparation process can be started 

at the acidic pH of 4.7, instead of 6.5, in order to avoid bacterial contamination. 

 
 

Keywords: Purification, Human plasma, Protein, Albumin 

mailto:aramhaydari@yahoo.com
www.SID.ir

