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ŢƃřŶƳ��ÍÍ�Î(P=��ŝǀ�����Żƺţ�źºƔƳ�Żř�ƶºƘƫŚƐƯ�ŵŹƺƯ�Ƶƹźĭ�ƹŵ�Ʋ�ºƿ�Ɩ
ƀƴūƾ�Ư��ǀĮƳŚǀ�����Ư���Ŷƫƺţ�ƭŚĮƴƷ�ƱŻƹ�ƲǀĮƳŚǀ����ºưůŹ�ƪųřŵ�Ʋſ�Ʋƾ�
�Ư� ƹǀĮƳŚǀƲ�Ʋſ�ŶƘŝ�Żř�Ŷƫƺţ�ƱřŵřŻƺƳ�Źŵ�ƭŚĮƴƷ�ƕƹźƃ�ŸƜţ�ºƿƶ��Śºŝ�
ƃǀŹřŵŚƴƘƯ�šƹŚƠţ�źƽ�ŢƃřŶƳ�ŵƺūƹ���ƩƹŶūÎ�����

�����ƶºƿŸƜţ�ƶºŝ�ƱŶǀſŹ�ƱŚƯŻ��ƽ������ƾƧřŹƺºų�ƪºƯŚƧ�ƿ�ºƴƘƾ����ºƃ�ƮºŬů�ǀ�ź
ŹŵƿŤƟŚƾ��Ư�ƶŝ�ǀ�ƱřżÎÒÍƯ�ǀƬƾ�ƫǀřŻř�ƶŝ�źŤƽĩ�źƷ�ǀ���ƱŶºŝ�ƱŻƹ�ƭźĭƺºƬ

Archive of SID

www.SID.ir

www.SID.ir


ƾŗŚŝŚŝ�ŚưƷ�źŤĩŵƱřŹŚƨưƷ�ƹ� 

 

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÎ��ƵŹŚưƃ��ƽÕÖ���ŶŤƠſř�ƹ�ƲưƸŝÎÐÖÏ 

79 

���ŻƹŹ�Źŵ����ƶºƘƫŚƐƯ�Źŵ�ƾºſŹźŝ�ŵŹƺƯ�ŵŹřƺƯ�Żř�ƾƨƿ�ƽ����ƶºƧ�ŵƺºŝ�ŚºƯ�
ĭřŹŵ�Ƶƹźĭ�Źŵ�ƱŚƯŻ�Ʋƿř�ƶģź�ƱŚºƯ���ƩźºŤƴƧ�Ƶƹźºĭ�Żř�źºŤưƧ� �ŵƺºŝ��� �

�ƑŚŰƫ�Żř�ŚƯřōƽŹŚƯř�ƿ�ƝǈŤųř�ƲŵƺŞƳ�ŹřŵŚƴƘƯ���ƩƹŶūÏ�.���
��

��
�ƩƹŶūÎ��Źŵ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƱřŵřŻƺƳ�šŚƈŴƄƯ�Ƶƹźĭ�ƹŵ�źƷ��
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ººŝǀ�Ʋ�ººƯŻ�šŶººƯ�ƽźŤƀººŝ�ƱŚƱŚŤººſŹŚưǀŝ�Źŵ��ŻƹŹ�Ŝƀººů�źººŝ�� �
ƯǀĮƳŚǀ�ƱŻƹ�Ʋ��řŻƹŹ�ƽźǀĭ��źŝ�ƶºƳ�����ƭźºĭ�Ŝƀºů��ƹ���ƙřźƠŤºſř�šŚºƘƟŵ� �
Źŵ�ŻƹŹƳ�ººǀż�ƑŚººŰƫ�Żř�ō�ƝǈŤººųř�ƽŹŚººƯƮƄººģ�ĭººǀźƽººŝ�ǀƹŵ�Ʋ� �

ŢººƃřŶƳ�ŵƺººūƹ�Ƶƹźººĭ��ƹŶººƿŻŹƽ�ƵŶººƘƯ��ƶººƘƫŚƐƯ�ƩƺººƏ�Źŵ�Źŵ� �
���ƱŚƯŹŵ�Ƶƹźĭ���ƲǀĮƳŚǀƯ�ŚŝÕÕ�ÎtÏÐ�Ï���Żř�źºŤưĩ����ƩźºŤƴƧ�Ƶƹźºĭ����Śºŝ

��ƲǀĮƳŚǀƯÖÏ�ÏtÎÎ�Ò�ƯǀƬƾ�ƫǀ��ŻƹŹ�Źŵ�źŤ�ŵƺŝ��ƶºƧ��ř��ºƿ����šƹŚºƠţ�Ʋ�Żř
��ƑŚŰƫō��ŵƺŝ�ŹřŵŚƴƘƯ�ƽŹŚƯ��ÍÍÐ�ÍP=������Źŵ�ƱřŻƹźƨƳ�ŢǀƫƺƧƹźŤƳř

ŶƄƳ�ƵŶƷŚƄƯ�Ƶƹźĭ�ƹŵ�Żř�ƭřŶƧ�ĢǀƷ� ě�ŹŵǀĮ�ºǀźƽ��ºƿ�ƶºƷŚƯ�Ĩ�ƽ�
��Ƴ�ƵŶƃ�ƭŚŬƳřǀ�Ʒ�żǀĢ��ŵŹƺƯ�ƶƳƺĭƽ���Ʒ�ŻƺƴŤſř�Żř�ǀƟƹźţźĜ�ºǀ�ě�Ĩǀ��ŹƺºƬ

ŶƄººƳ�ƁŹřżººĭƹ��Ƴ�ƱŚººƯŹŵ�ƩƺººƏ�ŹŵººǀººƷ�żǀĢ�ƱřŵřŻƺººƳ�Żř�ƭřŶººĩ� �

Źō�ŹŚººģŵƿººưŤƾººƃŚƳ�ƾŹř�ƝźƈººƯ�Żř�ƿŚƯƹźŤººƿƀǀŶƳŶƄººƳ�Ʋ�� �
��

ŦŰŝ��
�����ŤƳǀƶŬ��ƽ����ŵřŵ�ƱŚƄƳ�źƋŚů�ƶƘƫŚƐƯ���ƶºĩ���ƺºŬţ�ƿƟƹźě�żǀŤĩǈ�ºǀ�Ĩ
ŹřƿŚƯƹźŤƿƀǀ����Żƹŵ�Śŝ�ƲÒ�Ï�ƾƬǀƯ�����ƺƬǀƧ�Źŵ�ƭźĭ����ƭźĭ��źƷÓ�ŢƗŚſ���ƶŝ�

���ŽŹŚƳ�ƱřŵřŻƺƳ��ĮƬƯŚů�Ʋſ�Śŝƾ���ŻřźŤưĩ�ÐÑ��ƶºŤƠƷ����ƂƷŚºĩ�ŦºƗŚŝ�
ŻŹƿƹŶ��ƽ��Ư�ƵŶƘƯ�ƾ�ŵƺƃ����ŚƯř������ºſŹ�ƱŚºƯŻ�šŶºƯǀ���ŸƜţ�ƶºŝ�ƱŶ�ºƿƶ��ƽ�� �

ĩřŹƺººų�ƪººƯŚĩƾƹ��ººƿźŤƀººŝ�ƱŚººƯŻ�šŶººƯ�Śƽŝ�Źŵ�ǀřŹ�ƱŚŤººſŹŚư� �
�ưƳ�ƂƷŚĩƾ�ŶƷŵ��řƿ�ƀƯ�ƲŚ�ƱŚưƷ�ƶƫ����ƶºĩ�ŹƺºƏ��Śºſ�Źŵ�ƿ��šŚºƘƫŚƐƯ�ź

�����Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�ÎÒ�ÎÎ���ƃŚƳ�ƾ���Żř��ĩƹźě�źŧřǀƴǀŤǀ��ƺºƣ�Ĩƽ�
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ŹřƿŚƯƹźŤƿƀǀ�����řŶŤŝř�ƹ�ƵŶƘƯ�ƪŰƯ�Źŵ�Ʋƽ��Ĩģƺĩ�ƵŵƹŹ���ºƯ�ƾ��ŶºƃŚŝ��
��ŝ�ŵƺūƺƯ�ŶƷřƺƃǀƱŚ���źĭřƿ�ƀƯ�ƲŚ���Źř�šř�źŧř�ƶĩ�Ţſř�ƶƫƿźŤŚƯƹƿƀǀ�Ʋ

�źƏ�Żřƿ��ŻŚſ�ƩŚƘƟ�Ƣƽ�ŚƷŹƺŤĜſŹ�ƽ�ţƺƯ�ǀƬǀ��ƹŹ�źŝ�Ʋƽ�ƱƹŹƺƳ���ŚºƷƽ�
ƫƺĩǀĥźƴººƿ�ĨƶƬƌººƗ�ƹ�ƽżĭƹźě�Ţưƀººƣ�ƝŚººƇ�ƿƩŚººưſ�ººǀ�ƮŤƀ

ƃŹřƺĭƾ��Ư�ƩŚưƗřƾ�ŵƺƃ��źŰţ�ƿ��ŚƷŹƺŤĜºſŹ�Ĩƽ��ţƺºƯ�ǀƬǀ��ŜŞºſ�Ʋ�
řżƟřƿ����ƵŶƘƯ�źŤƳō�šŚƋŚŞƤƳř�ƂřżƟř�ƹƿƂżĭƹźě�Ţưƀƣ�Ʊƺţ�ƿ��ƩŚºư
ƵŶƘƯ����ě�ũřƺƯř�ŹŚƄƟ�ŽźěŚſ��ǀ��ŹƺƬ�����Ư�ƂƷŚĩ�Śŝ�ƵřźưƷ�ƶĩ��ŢºƯƹŚƤ

ººūƹźų�Ţưƀººƣƾě�ǀŢººſřŹƺƬ��ƹ�řżººƟřƿ�šŚººƋŚŞƤƳř�ŵřŶººƘţ�Ƃ
�Ư�ƭƺƳŵƺŗŵƾ�ŵƺƃ��ÎÔ��ƹÎÓ����ŻŹ�ƂƷŚĩƿƹŶƽ���ƶƘƫŚƐƯ�Źŵ�ƵŶƘƯ���ƽ�

�Ƴ�ŚƯǀ��ƵŶƴƷŵ�ƱŚƄƳ�ż��ƽ�ŧŚţ�ǀ�ŝ�źǀ�Źř�źŤƄƿŚƯƹźŤƿƀǀƲ�����ŹƺĩŸƯ�Żƹŵ�Śŝ��źŝ
ƹŹƽƬŴţ�ººǀƶ�ƽ�ƵŶººƘƯ��ººŝƺƹŹ�źººŝ�ŚººƯř�ŵƽţƺººƯ�ǀƬǀŤƾŧŚººţ�ƵŵƹŹ�ǀ�ź

ŢƃřŶƳ���ưƷ�ƶŝ�ǀ�ƫŵ�Ʋǀ�����ƱŚƯŻ�šŶƯ�ŢƀƳřƺŤƳ�ƪſŹǀ�ŝ�ƱŶ�ŸƜţ�ƶƿƶ��ƽ�
�ĩřŹƺų�ƪƯŚĩƾ���ŶƷŵ�ƂƷŚĩ�řŹ����ƶƘƫŚƐƯ�Źŵ��řƽ��Ǝſƺţ�ƶĩ��Ʃř��ƽƹŚƴƷ�

ƹ���ƹŹ�źŝ�ƱřŹŚĪưƷƽ�ÏÔ����Ŷƃ�ƭŚŬƳř�ŽŹŚƳ�ŵřŻƺƳ�������ƶºĩ�ŶƳŵřŵ�ƱŚƄƳ�
ŹřƿŚƯƹźŤƿƀǀ�ĩřŹƺų�Ʋƾ����Żƹŵ�Śŝ�Ó�Ư�ǀƬƾ���řŻř�ƶŝ�ƭźĭƽ��ĩ�źƷ�ǀ��ƭźĭƺºƬ

�ƱŶŝ�ƱŻƹ��ŻƹŹ�Źŵ��ƶŝ���šŶƯÕ�ŻƹŹ�ŢƀƳřƺŤƳƯ��ºǀ��ºƃ�ƪºưŰţ�Ʊřżǀ�ź
�ř�Źŵƿ���Ɵř�řŹ�ƱřŵřŻƺƳ�Ʋřżƿ�ŶƷŵ�Ƃ��ÎÕ����ŧŚţ�ƭŶƗǀ�Źř�źƿŚƯƹźŤ�ºƿƀǀ�Ʋ
�ř�Źŵƿ��Śƃ�ƶƘƫŚƐƯ�Ʋƿ�Ŷŝ�Ŷƿ�ƫŵ�Ʋǀ����ƟźƈƯ�Żƹŵ�ƶĩ�ŶƃŚŝ�ƪƾ���ƶŤƀºƳřƺŤƳ�

��Ƴƺų�ŢƔƬƛ�Ţſřƾ�ƟŚĩ�ƾ�řźŝ�ƽ���ĩƹźě�šřźŧř�ƩŚưƗř�ǀƴǀ�ř�ĨŤƿ��ŵŚºŬ
������ƹ�Źŵ�šƹŚƠţ�ƩŚů�źƷ�ƶŝ��ŶƴĩƿĭĦƾ�ŚƷƽ��ŵŹƺƯ�ƱřŵřŻƺƳ����Żř�ƶƘƫŚƐƯ�

��ĮƬƯŚů�Ʋſ�ƶƬưūƾ��ŶƘŝ�Ʋſ����Ŷƫƺţ�Żř���ŸƜţ�ƕƺƳ�ƹ�ƿ�Ƴ�ƶǀ�ř�ż��Śºſ�Żƿ�ź
�ŧŚţ�ƪƯřƺƗǀź��Ư�ŹřŸĭƾ�ŶƃŚŝ���ƐƯ�ŹŵŚƶƘƫ��ƽ�ŵ�ƿźĮƽ�Źř�ƿŚƯƹźŤƿƀǀ�Śŝ�Ʋ�

��ŻƹŵƮĩ�ƶŝ����šŶƯƿ���ºſŹ�ƱŚƯŻ�šŶƯ�ƂƷŚĩ�ŜŞſ�ƶŤƠƷ�Ĩǀ��ƶºŝ�ƱŶ
ŸƜţƿƶ��ƽ�ĩřŹƺų�ƪƯŚĩ�ƾ�ŶƄƳ��ÎÖ��ƶƘƫŚƐƯ�Źŵ�ŚƯř��řƽ���Ǝºſƺţ�ƶºĩ�

��ƽǇōƹ�����Źř�Ʈĩ�Żƹŵ�Śŝ�ƱřŹŚĪưƷƿŚƯƹźŤƿƀǀ��Ʋ�ĩřŹƺºųƾ���Ư�ƶºŝ��ºǀƱřż�� �
Ð�Ư�ǀƬƾ����řŻř�ƶºŝ�ƭźĭ��ƽ��ĩ�źºƷ�ǀ���ƱŶºŝ�ƱŻƹ�ƭźĭƺºƬŻƹŹ�Źŵ��ƹŹ�źºŝƽ�

�řŹřŵ�ƱřŵřŻƺƳƽ��ĮƬƯŚů�Ʋſ�ƾ�ŝ�ǀ���Żř�ƂÐÏ���Ŷƃ�ƭŚŬƳř�ƶŤƠƷ�����ƱŚƄºƳ�
��Ư�ƶĩ�ŵřŵǀ��ƃ�ƪưŰţ�Ʊřżǀ�řżƟř�źƿ��Ƃƿ��Ư�ƹ�ŢƟŚ���Źŵ�ƱŚºƯŻ�šŶƿ��ŢºƟŚ

ŸƜţƿƶ��ƽ��Źƹ�ƪƯŚĩ�ƿŶƽ�Ƴ�ǀż��Ʊō�Źŵ���ƵŚºţƺĩ�ŚƷ������ŵƺºŝ�źºţ�ÏÍ�����ŢºƬƗ
��šƹŚƠŤƯ�ŤƳ�ƱŵƺŝǀƶŬ��ƽ�ř�ƿ���ƶƘƫŚƐƯ�Śŝ�ƶƘƫŚƐƯ�Ʋ��ƽ����Śºƃ�ŚºƯ�ƿ��Ŷºŝ�Ŷƿ�Ʋ

ƫŵǀ��ĩ�ŶƃŚŝ�ƪ��ƶƘƫŚƐƯ�Źŵ�ƶ�ƽųř�ǀ�ƎƤƟ�źŚŝ�ƱřŵřŻƺƳ�Żř�ĮƬƯŚů�Ʋſƾ�

ǇŚŝƽ�ÐÏ������Ţºſř�ƵŶƃ�ƵŵŚƠŤſř�ƶŤƠƷƹ�ř�Źŵ�ºƿ��ǇŚºưŤůř�ƱřŵřŻƺºƳ�Ʋ�
�ŚƷŹƺŤĜſŹ�ƪƯŚĪţƽ�ţƺƯ�ǀƬǀ�ŝ�ƲǀźŤƄ�ŶƃŚŝ�řźŝŚƴŝ�ƿ���ř�ƶºŝ�Ʋ�ºƿ�ƫŵ�Ʋ�ºǀ�ƪ

ţƺƯǀƬǀŤƾ���řżƟř�ƁŹřƺĭ�ƵŚĮŤſŵƿ��Ƃƿ�ƹ�ƶŤƟŚ��ŤƳ�Źŵǀ�Ư�ƶŬǀ��ƪưŰţ�Ʊřż
ƃǀ��Ʊō�Źŵ�ź��ŝ�ŚƷǀ��Ţſř�ƵŶƃ�źŤƄ���ƶƘƫŚƐƯ�Źŵ��ƽ�ŵ�ƿźĮƽ����Ƶŵřŵ�ƱŚƄºƳ�

��Źř�ƶĩ�ŶƃƿŚƯƹźŤƿƲƀ�ĩřŹƺų�ƾ��Żƹŵ�Śŝ�ƎſƺŤƯ���Ò�Ư�ǀ�ºƬƾ�����ƶºŝ�ƭźºĭ
řŻř��ƽ��ĩ�źƷ�ǀ�ƱŶŝ�ƱŻƹ�ƭźĭƺƬźƷ�ÓŢƗŚſ����ºŝƶ���šŶºƯÎÑ�Źŵ�ŻƹŹ�

��������Żř�źŤưĩ�Ŷƫƺţ�ƱŻƹ�Śŝ�ŽŹŚƳ�ƱřŵřŻƺƳÎÒÍÍ�����řżºƟř�ŜŞºſ�ƭźĭ�ƿ�Ƃ
Ưǀ���ºƃ�ƪưŰţ�Ʊřżǀ������Ţºſř�ƵŶºƃ�ź�ÏÎ���Źŵ���ºƿ�����Ǝºſƺţ�ƶºƘƫŚƐƯ�Ĩ
Ʊř��ƾū�ƹ���ƹŹźºŝ�ƱřŹŚĪưƷƽ�ÎÕÏ��ŵřŻƺºƳ���Śºŝ���Ŷºƫƺţ�ƱŻƹ��źºŤưĩ��Żř

ÎÒÍÍ����ƃ�ƮŬů�ƶĩ�ƭźĭ�ǀ�Źŵ�źƿŤƟŚƾ�Ʊō����ŻƹŹ�Źŵ�ŚƷ�ÎÑ��Ŷƫƺţ�Żř�ŶƘŝ�
�Żř�źººŤưĩcc/kg/dayÔÒŵƺººŝ��ƯƺţŚƳō�ŵřŶƀººƳř�ƹººǀ�ƵŚĮŤººſŵ�Ĩ

�ŶƴŤƃřŶƳ�ƁŹřƺĭ����Źŵ�Ŷƃ�ƭŚŬƳř���Źř�ƶƬųřŶƯ�ƵƹźĭƿŚƯƹźŤ�ºƿƀǀ��Śºŝ�Ʋ�
Żƹŵ�ǇŚŝ���Ò�ÎÏ�ƾƬǀƯ�����ƺƬǀƧ�Źŵ�ƭźĭ����ƭźĭ��źƷÓ��ŝ�ŢƗŚſƶ����šŶºƯÎÑ�
ŻƹŹ����źŤƸŝ�ƪưŰţ�ŜŞſ�ƃǀź��Ŷƃ���ƹƷǀĢ���ƶºƋŹŚƗ�ƶƳƺĭ��ƽ��ŞƳŚºū�ƾ�

���Źř�Śŝ�ƍŚŞţŹř�ŹŵƿŚƯƹźŤƿƀǀ��ŶƄƳ�ƁŹřżĭ�Ʋ��ÏÏ����ŹƺƐƳŚºưƷ�ƽ���ƶºĩ�
ŚŤƳƿ����Ư�ƱŚƄƳ�ơƺƟ�šŚƘƫŚƐƯ�Ūƾ��Źř�ŶƷŵƿŚƯƹźŤƿƀǀ����ƎſƺŤƯ�Żƹŵ�Śŝ�Ʋ
ƹ��Ư�ǇŚŝǀ��ƃ�ƪưŰţ�Ʊřżǀ��řżƟř�řŹ�źƿ�Ư�Ƃƾ�ŶƷŵ������ŶƳŵřŵ�ƱŚƄƳ�ƱŚƤƤŰƯ

�řżƟř�ƶĩƿ����żĭƹźě�Ţưƀƣ�Ʊƺţ�Źŵ�Ƃƿ���ƵŶƘƯ�ƩŚưƿ�����Ʊƺºţ�Źŵ�ƂƷŚĩ�Ś
ěǀ�Ư�ŹƺƬƾ��ūƺţ�ŶƳřƺţǀ�ƵŶƴƴĩ�ƶ��ƽ�ř��ºƿ��ŚºŤƳ�Ʋƿ��ŶºƃŚŝ�Ū����ƶºƘƫŚƐƯ�Źŵ��ƽ�
ŵƿźĮƽ���Źř�ƶĩ�Ŷƃ�Ƶŵřŵ�ƱŚƄƳ�ƿŚƯƹźŤƿƀǀŚŝ�Ʋ��ŻƹŵÒÍƯ�ǀƬƾ���ƶºŝ�ƭźĭ
řŻř��ƽ��ĩ�źƷ�ǀ�����ŝ�ŻƹŹ�Źŵ�ƱŶŝ�ƱŻƹ�ƭźĭƺƬƶ���šŶƯÎÍ����ƱřŵřŻƺƳ�Źŵ�ŻƹŹ�
Śŝ����ĮƬƯŚºů�Ʋºſƾ�����Żř�źºŤưĩ�ÐÏ�������ºſŹ�ƱŚºƯŻ�šŶºƯ�ƶºŤƠƷ�ǀ��ƶºŝ�ƱŶ

ŸƜţƿƶ��ƽ��ĩřŹƺų�ƪƯŚĩ�ƾ���ưƳ�ƵŚţƺĩ�řŹ�ƾ�Ŷƴĩ���ŜŞſ�ŚƯř���ĭ�ƱŻƹ��ºǀźƽ�
��Ʊō�Źŵ�źŤƸŝ��Ư�ŚƷƾ�ŵƺƃ��ÏÐ����ŧŚţ�ƭŶƗ�ǀ��ǇŚŝ�Żƹŵ�źƽ�Źř�ƿŚƯƹźŤƿƀǀ�Ʋ

����ſŹ�ƱŚƯŻ�ƱŵƺưƳ�ƵŚţƺĩ�Źŵǀ��ŸƜţ�ƶŝ�ƱŶƿƶ��ƽ��ĩřŹƺų�ƪƯŚĩ�ƾ��ř�Źŵ�ƿ�Ʋ
�Śƃ��ƶƘƫŚƐƯƿ�Ŷŝ�Ŷƿ�ƫŵ�Ʋǀ���ř�ƶĩ�ŶƃŚŝ�ƪƿ�ſŹźŝ�Ʋƾ��ƹŹ�źŝ�ƽ�ƳřŵřŻƺƳ�ƾ�

����ƃ�Żř�ƶĩ�Ŷƃ�ƭŚŬƳřǀ��řźŝ�ĨƄų�źƽ�ŸƜţ�ƿƶ�ƽƱō��Ư�ƵŵŚƠŤſř�ŚƷƾ�Ŷƃ��
�ƃ�ƝźƈƯǀ����ƶŝ�ĨƄų�źŵƺųƽ��Ư�ŵƺų�ƾ������ųŚºţ�ŜŞºſ�ŶºƳřƺţǀ��Źŵ�ź

ƬŴţǀƶ��ƽ���ŚƤƯ�Źŵ�ƵŶƘƯ�ƿ������ºƃ�ƱřŵřŻƺºƳ�Śºŝ�ƶƀǀ������ŵƺºƃ�Źřƺºų�ŹŵŚºƯ�ź��
ƷưƱŚ���ŚŤƳ�ƶĩ�ŹƺƏƿ����������ºƯ�źºƔƳ�ƶºŝ�ŵřŵ�ƱŚƄƳ�ơƺƟ�šŚƘƫŚƐƯ�Ūƾ���ŶºſŹ
ŧŚţǀ�Źř�źƿŚƯƹźŤƿƀǀ������ĮŤƀºŝ�ƪºƯŚƗ�ƹŵ�ƶŝ�Ʋƾ�ŵŹřŵ�������Ʋºſƹ�ƹŹřŵ�Żƹŵ�
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ĮƬƯŚůƾ��ŵřŻƺºƳ������Śºě�Żƹŵ�Źŵƿǀ�ŚƷŹƺŤĜºſŹ�Ʋƽ�ƳƹŹƺºƳ�ƾźŰţ��ºƿ�Ĩ
Ưƾ���ƹ�ŵƺºƃ��ƹŵ�Źŵ�ŚºƷŻƽ����ǇŚºŝ��ŚƷŹƺŤĜºſŹƽ��ƳǈƌºƗ�ƾ�źŰţ��ºƿ�Ĩ
Ưƾ����řżƟř�ŜŞſ�ƶĩ�ŵƺƃƿ�šŚƋŚŞƤƳř�Ƃ�ƹ���Ţºĩźů���ƵŵƹŹ��ºƯƾ��ŵƺºƃ��
Źŵ��ŧŚţ�ŵŹƺƯǀ��ĮƬƯŚů�Ʋſ�źƾ�ŝ�ƶ��Ư�źƔƳƾ�����ŚƷŹƺŤĜºſŹ�ŵřŶºƘţ�ŶſŹƽ�
ţƺƯǀƬǀ�����ĮƬƯŚů�Ʋſ�ƲŤƟŹ�ǇŚŝ�Śŝ�Ʋƾ�ƴū�ǀ�řżƟř�Ʋƿ�Ư�Ƃƾ�ƿŶŝŚ��ř�ƶĩ�ƿ�Ʋ
řżƟřƿ���ĮƬƯŚů�Ʋſ�Źŵ�Ƃƾ�ǇŚŝƽ�ÐÏ��ƮƄģ�ƶŤƠƷ��ĭǀź��Ư�źţƾ�ŶƃŚŝ���Śŝ�
řƿ��Ʋ�ŹƺƐƳŚưƷ�ƩŚůƽ��Źŵ�ƶĩ���ƶºƘƫŚƐƯ���Ʊř�ƽ�����ƾºūƹ���Ƴ�ƱřŹŚºĪưƷ�ºǀ�ż

�����Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�ÏÑ�����ƟŚĩ�ŶƷřƺƃ�ŻƺƴƷ�ƾ�ƵŵŚƠŤſř�ŵŹƺƯ�Źŵ�
����ǇŚŝ�Żƹŵ�Żřƿ�Śě�Śǀƿ�Źř�ƲƿŚƯƹźŤƿƀǀ�řźŝ�Ʋƽ��řżºƟř�ƿ�Ư�Ƃ�ºǀ���ƪºưŰţ�Ʊřż

ƃǀź�����ƹ�ŵŹřŶƳ�ŵƺūƹ�ŽŹŚƳ�ƱřŵřŻƺƳ�Źŵ�ř�Źŵ�Ţſř�ƭŻǇ�ºƿƯŻ�Ʋǀ��ƶºƴ
ŝ�šŚººƘƫŚƐƯººǀźŤƄƽĭ�šŹƺººƇ�ººǀŵź��ººƬƗƾ�ř�ƮººƛŹƿ�ƶººĪƴŧŚººţǀ�ź

ŹřƿŚƯƹźŤººƿƀǀƸƀººţ�Źŵ�ƲǀŸƜţ�ƪººƿƶ�ƽĩřŹƺººų�ƾ�Źŵ��ƱřŵřŻƺººƳ�Źŵ�
������ºſŹ�šŚºŞŧř�ƶŝ�ŵŶƘŤƯ�šŚƘƫŚƐƯǀ��Ţºſř�ƵŶ���������ŵŹƺºƯ�Źŵ�ŻƺºƴƷ�ŚºƯř�

�ŞƳŚū�ƉŹřƺƗƾ�ř�ƿ�ŝ��ƹŹřŵ�Ʋƶ�ƹ�ºƿř�ƵĦƿ��Ʒ�ŻƺƴŤºſř�ŵŚºŬǀƟƹźţźĜ�ºǀ�Ĩ
ěǀ�ƳřźĮƳ�ŹƺƬƾ�ŚƷƿƾ��ŵŹřŵ�ŵƺūƹ����������Ƶŵřŵ�ƱŚƄºƳ�ŵŶºƘŤƯ�šŚƘƫŚƐƯ�Źŵ

����ƘƋ�ƍŚŞţŹř�ƶĩ�Ţſř�ƵŶƃǀƠƾ�ŝ�ǀ��Źř�ƝźƈƯ�ƲƿŤŚƯƹźƿ��ř�ƹ�Ʋƀƿ�ŵŚŬ
�Ʒ�ŻƺƴŤſřǀƟƹźţźĜǀ�ě�Ĩǀ��ŵŹřŵ�ŵƺūƹ�ŹƺƬ��ÎÏ�Õ���řźŝŚƴŝƿ��źºƔƳ�ƶŝ�Ʋ

Ưƾ���řƺƟ�ŶºſŹ�ºƿ�Źř�ŶƿŚƯƹźŤ�ºƿƀǀ��řźºŝ�Ʋƽ���ŵ�ƱŚºƯŹŵ��ºƿ��ţƺºƯ�žǀƬǀŤƾ�
ŝ�ŽŹŚƳ�ƱřŵřŻƺƳ�Źŵ�ƁŹřƺĭ�ƵŚĮŤſŵǀŶƃŚŝ�Ʊō�šřźƌƯ�Żř�Ƃ����

��
ƶŬǀŤƳ�ƽźǀĭ��
������ř�Źŵƿř�ƶŝ�ŚƯ�ƶƘƫŚƐƯ�ƲƿŤƳ�Ʋǀ�ºſŹ�ƶŬǀŶƿ�Źř�ƶºĩ�ƮƿŚƯƹźŤ�ºƿƀǀ�Ʋ� �

��Ʈĩ�Żŵ�Śŝ��Ò�Ï�ƾƬǀƯ������ƺºƬǀƧ�Źŵ�ƭźĭ�����ƭźºĭ���źºƷÓ����ŢƗŚºſ��ŻƹŹ�Źŵ��
�řżƟř�ŦƗŚŝƿ�źě�ƂƿŤƫŚŤƀǀ��ƹ�ƵŶƘƯ�Ʈƀ��ŤƳ�Źŵǀ��ŻŹ�ƂƷŚĩ�ƶŬƿƹŶƽ��ƹ

��ƵŶƘƯƯƾ��ŵƺºƃ��Źŵ�ŚºƯř����ƹŹ�źºŝ�ƪºĩƽ���ºſŹ�ƱŚºƯŻ�šŶºƯ�ǀ��ƶºŝ�ƱŶ
ŸƜţƿƶ��ƽ��ĩřŹƺų�ƪƯŚĩ�ƾ�ƹ�������źŤƀºŝ�ƱŚºƯŻ�šŶºƯƽ����ŧŚºţ�ŵřŻƺºƳ�ǀźƽ�
ŵŹřŶƳ�������ř�ƶºŝ�ƶºūƺţ�Śŝƿ�����Źř�Ʈºĩ�Żƹŵ�ƶºĪƴƿŚƯƹźŤ�ºƿƀǀ��řżºƟř�Źŵ�Ʋƿ�Ƃ

�ƃ�ƪưŰţǀ���Ţſř�ƵŵƺŞƳ�źŧƺƯ�ź��ř�ƿ���Ư�ŭźƐƯ�ƩŚưŤůř�Ʋƾ��źĭř�ƶĩ�ŵƺƃ
ŹřƿŚƯƹźŤƿƀǀ�Żŵ�Śŝ�ƲǇŚŝÑÍ ƾƬǀƯ��ƺƬǀƧ�Źŵ�ƭźĭ��ƭźĭ��ƵŵŚƠŤºſř�ŵŹƺƯ

�ĭ�Źřźƣǀŵź�����řżƟř�ŦƗŚŝ�Ţſř�ƲĪưƯ�ƿ�źě�ƂƿŤƫŚŤƀ�ºǀ����Źŵ�ƹ�ƵŵƹŹ�Ʈƀ
ŤƳǀ����ſŹ�ƱŚƯŻ�šŶƯ�ƂƷŚĩ�ƶŬǀ����ƶºŝ�ƱŶţŸƜ�ºƿƶ��ƽ����ĩřŹƺºų�ƪºƯŚĩ�ƾ�

ŵƺƃ.�řƿƲ��ƶºƫŚƤƯ��ŪŤºƴƯ�Żř�Śě�ºƿƱŚ���ƶºƯŚƳ��ƺŬƄºƳřŵƾƿ��Śºƣōƽ���ŵŚŬºſ�
ƬūǀƬǀƱŚ�ŢƸū�Ÿųř�ƶūŹŵ�řźŤĩŵƽ�ƶƟźů��řƽ�Żř�ƵŶĪƄƳřŵ�Īƃżěƾ�

ƵŚĮƄƳřŵ�ƭƺƬƗ�Īƃżěƾ�ƵŚƄƳŚƯźĩ�Ưƾ�ŶƃŚŝ����
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Background and Objective: Milk intolerance due to gastrointestinal dysmotility is a common problem 

among preterm neonates. Erythromycin has a prokinetic effect on gastrointestinal motility. The purpose of 

this study was to assess the effectiveness of oral erythromycin in preterm neonates on milk tolerance. 

Materials and Methods: This clinical trial was conducted on 70 preterm neonates with a gestational age of 

28 to 34 weeks�who were admitted to the neonatal intensive care unit of Imam Reza (AS) Hospital in 

Kermanshah, Iran. Thirty-five infants in the control group received breast milk alone and 35 neonates in the 

treatment group received 2.5mg/kg oral erythromycin every 6 hours for 10 days in addition to breast milk. 

The time taken to reach full enteral feeding, duration of hospitalization, daily vomiting episodes and residual 

volume of gastric lavage were compared in the two groups by t- test and chi- square test. 

Results: There was no significant difference between the two groups regarding   their sex distribution, birth 

weight, gestational age and onset of feeding. Also, there was no significant difference between the two 

groups in the time to reach full enteral feeding (P=0.058). The number of gastric residue episodes was 

significantly higher in the control group than in the treatment group (5.11� 2.92 versus 2.23 � 1.88  

P = 0.003). None of the neonates in the two groups developed necrotizing enterocolitis, cardiac arrhythmias, 

and hypertrophic pyloric stenosis. 

Conclusion: Prophylactic use of recommended dose of oral erythromycin in preterm neonates with a 

gestational age of less than 34 weeks reduces gastric residue but does not reduce the time to reach full enteral 

feeding. 
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