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Ðåñßëçøç. Óêïðüò ôçò äéåîáãùãÞò ôïõ ðåéñÜìáôïò áõôïý Þôáí ç åêôßìçóç ôùí åðéäñÜóå-

ùí áêáôÝñãáóôùí êáé êáôåñãáóìÝíùí (åîùèçìÝíùí) óðåñìÜôùí óüãéáò ôïõ óéôçñåóßïõ

óôçí áíÜðôõîç-ðÜ÷õíóç áìíþí, óôá ÷áñáêôçñéóôéêÜ ôïõ óöáãßïõ áõôþí, êáèþò êáé óôçí

áíáëïãßá (ðñïößë) ôùí ëéðáñþí ïîÝùí óôïí õðïäüñéï êáé ðåñéíåöñéêü ëéðþäç éóôü. Ãéá

ôç äéåíÝñãåéá áõôïý ôïõ ðåéñÜìáôïò ÷ñçóéìïðïéÞèçêáí óáñÜíôá ïêôþ áìíïß ôçò åã÷þ-

ñéáò ïñåéíÞò öõëÞò ðñïâÜôùí (24 áñóåíéêïß êáé 24 èçëõêïß) óå äéÜôáîç åíüò ðáñáãïíôé-

êïý ðåéñÜìáôïò 3x2 (ôñßá óéôçñÝóéá x äýï öýëá). Ïé áìíïß ÷ùñßóôçêáí óå ôñåéò éóïäýíá-

ìåò ùò ðñïò ôï óùìáôéêü âÜñïò ïìÜäåò ôùí 16 áìíþí (8 áñóåíéêïß êáé 8 èçëõêïß) êáé äéá-

ôñÜöçêáí ìå ôñßá éóïáæùôïý÷á óéôçñÝóéá Á, Â êáé Ã. Ôï óéôçñÝóéï Á (ìÜñôõñáò) áðïôå-

ëïýíôáí áðü êáñðü áñáâïóßôïõ, êáñðü êñéèÞò, óïãéÜëåõñï, îçñü ÷üñôï ìçäéêÞò, Ü÷õñï

óßôïõ êáé ìßãìá áíüñãáíùí áëÜôùí êáé âéôáìéíþí. Óôá äýï Üëëá óéôçñÝóéá Â êáé Ã (åðåì-

âÜóåéò) ìÝñïò ôïõ êáñðïý áñáâïóßôïõ êáé ôïõ óïãéÜëåõñïõ áíôéêáôáóôÜèçêå áðü áêá-

ôÝñãáóôá êáé åîùèçìÝíá óðÝñìáôá óüãéáò, áíôßóôïé÷á. Ôï ðåßñáìá äéåíåñãÞèçêå óôéò å-

ãêáôáóôÜóåéò ôïõ Ðñüôõðïõ ÊÝíôñïõ Êôçíïôñïößáò êáé Åêðáßäåõóçò ÂëÜóôçò-ÊïæÜ-

íçò. Ç óõììåôï÷Þ ôùí áêáôÝñãáóôùí áëëÜ êáé ôùí åîùèçìÝíùí óðåñìÜôùí óüãéáò óå

ðïóïóôü 14% ìå âÜóç ôçí ÎÏ óôï óéôçñÝóéï äåí åðçñÝáóå óçìáíôéêÜ ôá ðáñáãùãéêÜ ÷á-

ñáêôçñéóôéêÜ ôùí áìíþí. ÐáñáôçñÞèçêå, ùóôüóï, óçìáíôéêÞ áýîçóç óôçí êáôáíÜëù-

óç îçñÞò ïõóßáò, óôï ôåëéêü óùìáôéêü âÜñïò, óôï ñõèìü áíÜðôõîçò, óôï óùìáôéêü âÜñïò

íçóôåßáò êáé óôï øõ÷ñü âÜñïò óöáãßïõ ôùí áñóåíéêþí áìíþí Ýíáíôé ôùí èçëõêþí. Äåí

ðáñáôçñÞèçêáí üìùò áëëçëåðéäñÜóåéò ùò ðñïò ôá ðáñáãùãéêÜ ÷áñáêôçñéóôéêÜ ôùí á-

ìíþí ìåôáîý óéôçñåóßùí êáé öýëïõ. Ç óõììåôï÷Þ ôùí áêáôÝñãáóôùí áëëÜ êáé ôùí åîù-

èçìÝíùí óðåñìÜôùí óüãéáò óôá óéôçñÝóéá Â êáé Ã, áíôßóôïé÷á, åðçñÝáóå óçìáíôéêÜ ôç
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óýóôáóç ôïõ õðïäüñéïõ êáé ðåñéíåöñéêïý ëéðþäïõò éóôïý ôùí áìíþí óå ïñéóìÝíá ìüíï

ëéðáñÜ ïîÝá. Óôïí õðïäüñéï ëéðþäç éóôü äéáðéóôþèçêå óçìáíôéêÞ ìåßùóç ôçò áíáëïãßáò

ôïõ êïñåóìÝíïõ ëéðáñïý ïîÝïò C17:0 êáé áýîçóç ôùí áêüñåóôùí ëéðáñþí ïîÝùí

C18:1n9t, C18:2n6c êáé C18:3n3, êáèþò êáé ôçò áíáëïãßáò ôïõ óõíüëïõ ôùí PUFA, ôùí

n-6 êáé n-3 óôéò åðåìâÜóåéò Â êáé Ã óå óýãêñéóç ìå ôï ìÜñôõñá (Á). Óôïí ðåñéíåöñéêü ëé-

ðþäç éóôü, äéáðéóôþèçêå óçìáíôéêÞ áýîçóç ôùí áêüñåóôùí ëéðáñþí ïîÝùí C18:2n6c,

C18:3n3 êáé ôïõ CLA(cis-9, trans-11) êáèþò êáé ôçò áíáëïãßáò ôùí PUFA, ôùí n-6 êáé

n-3 óôçí åðÝìâáóç Ã óå óýãêñéóç ìå ôï ìÜñôõñá (Á). Äåí ðáñáôçñÞèçêå, ùóôüóï, áðü-

ëõôç áíôéóôïé÷ßá óôçí áýîçóç Þ ìåßùóç ôùí ëéðáñþí ïîÝùí óôïõò äýï ëéðþäåéò éóôïýò

ðïõ åîåôÜóôçêáí, ðáñÜ ìüíï óå ïñéóìÝíá ëéðáñÜ ïîÝá üðùò C18:2n6c êáé C18:3n3. Åðß-

óçò, äåí ðáñáôçñÞèçêáí óçìáíôéêÝò äéáöïñÝò óôçí áíáëïãßá ôùí ëéðáñþí ïîÝùí ôïõ õ-

ðïäüñéïõ êáé ðåñéíåöñéêïý ëéðþäïõò éóôïý ìåôáîý ôùí äýï öýëùí ôùí áìíþí, ïýôå áë-

ëçëåðéäñÜóåéò ùò ðñïò ôçí áíáëïãßá ôùí ëéðáñþí ïîÝùí ôïõ õðïäüñéïõ êáé ðåñéíåöñé-

êïý ëéðþäïõò éóôïý ìåôáîý óéôçñåóßùí êáé öýëïõ. Áðü ôá áðïôåëÝóìáôá áõôïý ôïõ ðåé-

ñÜìáôïò óõìðåñáßíåôáé üôé ç óõììåôï÷Þ ôùí áêáôÝñãáóôùí êáé ôùí åîùèçìÝíùí óðåñ-

ìÜôùí óüãéáò óôï óéôçñÝóéï áìíþí óõíÝâáëå óçìáíôéêÜ óôçí áýîçóç ïñéóìÝíùí ìüíï

áêüñåóôùí ëéðáñþí ïîÝùí óôïí õðïäüñéï êáé ðåñéíåöñéêü ëéðþäç éóôü.

ËÝîåéò êëåéäéÜ: åîùèçìÝíïò óïãéüóðïñïò, ëéðþäçò éóôüò, ëéðáñÜ ïîÝá, , CLA, áìíïß

ÅÉÓÁÃÙÃÇ

Ôï ëßðïò ôùí ìçñõêáóôéêþí åßíáé ðëïýóéï

óå êïñåóìÝíá ëéðáñÜ ïîÝá ëüãù ôçò åêôåôáìÝ-

íçò õäñïãüíùóçò ôùí áêüñåóôùí ëéðáñþí ï-

îÝùí ôçò ôñïöÞò áðü ôïõò ìéêñïïñãáíéóìïýò

óôç ìåãÜëç êïéëßá. ÓÞìåñá åßíáé ãíùóôüò ï ñü-

ëïò êáé ç óçìáóßá ôùí ëéðáñþí ïõóéþí ôüóï

óôç äéáôñïöÞ ôùí ðáñáãùãéêþí æþùí üóï êáé

óôçí õãåßá ôïõ áíèñþðïõ (Chin et al., 1992,

Givens, 2005, Ruxton et al., 2007). Ðéóôåýåôáé

áðü ðïëëïýò åñåõíçôÝò üôé óçìáíôéêüò áñéèìüò

óïâáñþí áóèåíåéþí ïöåßëïíôáé óôçí êáêÞ äéá-

ôñïöÞ ôïõ áíèñþðïõ êáé éäéáßôåñá óå ôñïöÝò

ðïõ ðåñéÝ÷ïõí õøçëÜ ðïóïóôÜ êïñåóìÝíùí ëé-

ðáñþí ïîÝùí (Farmer et al., 2003). ÏñéóìÝíá,

ùóôüóï, ðïëõáêüñåóôá ëéðáñÜ ïîÝá, üðùò ôá

n-3 êáé ôá n-6 Ý÷ïõí åõåñãåôéêÝò éäéüôçôåò óôéò

æùôéêÝò ëåéôïõñãßåò ôùí æùéêþí ïñãáíéóìþí

êáé ôïõ áíèñþðïõ (Bulliyya, 2002, Harris et al.,

2003, Hu et al., 2003, Dewailly et al., 2003,

Jones et al., 2005). Ðáñüìïéá áðïôåëÝóìáôá

äçìïóéåýôçêáí êáé áðü Üëëïõò åñåõíçôÝò ùò

ðñïò ôéò åõåñãåôéêÝò éäéüôçôåò ôïõ CLA

(Conjugated Linoleic Acid) óôçí õãåßá ôïõ áí-

èñþðïõ (Whigham et al., 2000, Mel’uchova et

al., 2008). Óôï åíäïìõúêü ëßðïò âïïåéäþí êáé á-

ìíþí ôï cis 9 trans 11 CLA áðáíôÜôáé óå ðïóï-

óôü 2-10 mg/g ôïõ óõíüëïõ ôùí ëéðáñþí ïîÝùí

(Raes et al., 2004).

Ç äéáôñïöÞ ôùí ðáñáãùãéêþí áãñïôéêþí

æþùí ðáßæåé ðïëý óçìáíôéêü ñüëï óôç ÷çìéêÞ

óýóôáóç ôùí ðáñáãüìåíùí ðñïúüíôùí æùéêÞò

ðñïÝëåõóçò, ãÜëá êáé êñÝáò (Bas et al., 2007,

Vasta et al., 2008). Óôá ìçñõêáóôéêÜ üìùò ç

ðáñáôåôáìÝíç âéïûäñïãüíùóç ôùí áêüñå-

óôùí ëéðáñþí ïîÝùí ôçò ôñïöÞò óôç ìåãÜëç

êïéëßá äåí åðéôñÝðåé ôçí åíóùìÜôùóç ôùí

PUFA ôçò ôñïöÞò óôïõò æùéêïýò éóôïýò. Ìå-

ôáîý ôùí æùïôñïöþí ðïõ åßíáé ðëïýóéåò óå ëé-

ðáñÝò ïõóßåò êáé ìðïñïýí åíäå÷ïìÝíùò íá å-

ðçñåÜóïõí ôçí áíáëïãßá ôùí ëéðáñþí ïîÝùí

ôïõ ëéðþäïõò éóôïý ôùí óöáãßùí áìíþí åßíáé

ôá óðÝñìáôá ôçò óüãéáò. Ï óïãéüóðïñïò, áêá-

ôÝñãáóôïò (full fat soybean seeds) Þ åîùèçìÝ-

íïò (extruded soybean seeds) áðïôåëåß ìéá

ðëïýóéá ðçãÞ ðïëõáêüñåóôùí ëéðáñþí ïîÝùí

(Dhiman et al., 1999). Ç åðßäñáóç, ùóôüóï,

óéôçñåóßùí, ôá ïðïßá ðåñéÝ÷ïõí áêáôÝñãáóôá

Þ åîùèçìÝíá óðÝñìáôá óüãéáò, óôç óõãêÝ-

86 ÍÞôáò Ä., ê.Ü.



íôñùóç ðïëõáêüñåóôùí ëéðáñþí ïîÝùí óôï

ëßðïò äéáöüñùí éóôþí ôïõ óöáãßïõ áìíþí êáé

éäéáßôåñá íåáñÞò çëéêßáò åëëçíéêþí öõëþí,

äåí Ý÷åé áêüìç äéåñåõíçèåß åðáñêþò.

Óêïðüò ôçò äéåîáãùãÞò ôçò ðáñïýóáò åñ-

ãáóßáò Þôáí ç äéåñåýíçóç ôùí åðéäñÜóåùí á-

êáôÝñãáóôùí êáé åîùèçìÝíùí óðåñìÜôùí óü-

ãéáò óôá ðáñáãùãéêÜ ÷áñáêôçñéóôéêÜ áìíþí

êáé óôï ðñïößë ôùí ëéðáñþí ïîÝùí óôïí õðï-

äüñéï êáé ðåñéíåöñéêü ëéðþäç éóôü áõôþí.

ÕËÉÊÁ ÊÁÉ ÌÅÈÏÄÏÉ

Óôï ðëáßóéï ôçò åñãáóßáò áõôÞò äéåíåñãÞ-

èçêå Ýíá ðåßñáìá ìå 48 áìíïýò (24 áñóåíéêïß

êáé 24 èçëõêïß) ôçò åã÷þñéáò ïñåéíÞò öõëÞò

ðñïâÜôùí çëéêßáò 45 ± 3 çìåñþí. Ïé áìíïß ÷ù-

ñßóôçêáí óå 3 éóïäýíáìåò, ùò ðñïò ôï óùìáôé-

êü âÜñïò (ÓÂ), ïìÜäåò ôùí 16 áìíþí (8 áñóå-

íéêïß êáé 8 èçëõêïß) óå ðåéñáìáôéêÞ äéÜôáîç

åíüò 3x2 ðáñáãïíôéêïý ðåéñÜìáôïò (ôñßá óéôç-

ñÝóéá x äýï öýëá). Ïé áìíïß äéáôñÜöçêáí ìå 3

éóïáæùôïý÷á óéôçñÝóéá Á, Â êáé Ã. Ôï óéôçñÝ-

óéï Á (ìÜñôõñáò) áðïôåëïýíôáí áðü êáñðü á-

ñáâïóßôïõ, êáñðü êñéèÞò, óïãéÜëåõñï, îçñü

÷üñôï ìçäéêÞò, Ü÷õñï óßôïõ êáé ìßãìá áíüñãá-

íùí áëÜôùí êáé âéôáìéíþí. Óôá äýï Üëëá óéôç-

ñÝóéá Â êáé Ã (åðåìâÜóåéò) ìÝñïò ôïõ êáñðïý

áñáâïóßôïõ êáé ôïõ óïãéÜëåõñïõ áíôéêáôá-

óôÜèçêå áðü áêáôÝñãáóôá (raw soybean

seeds) êáé åîùèçìÝíá óðÝñìáôá óüãéáò

(extruded soybean seeds), áíôßóôïé÷á. Óôï åí

ëüãù ðåßñáìá, ÷ñçóéìïðïéÞèçêå ðïóïóôü

óõììåôï÷Þò óïãéüóðïñïõ 14% ìå âÜóç ôçí

îçñÞ ïõóßá (ÎÏ) äéüôé áöåíüò ìåí åßíáé ìÝóá

óôá ðëáßóéá ôùí ðïóïóôþí ðïõ ÷ñçóéìï-

ðïéïýíôáé óôçí ðñÜîç êáé áöåôÝñïõ Ýãéíáí ï-

ñéóìÝíïé õðïëïãéóìïß Ýôóé þóôå ôá ðåéñáìáôé-

êÜ óéôçñÝóéá íá åßíáé éóüññïðá ùò ðñïò ôçí å-

íÝñãåéá êáé ôéò áæùôïý÷åò ïõóßåò (ÁÏ) ãéá

áíáðôõóóüìåíïõò-ðá÷õíüìåíïõò áìíïýò ÓÂ

15 kg. Ç óýíèåóç ôùí ðåéñáìáôéêþí óéôçñå-

óßùí êÜëõðôå ôéò ðñïáíáöåñüìåíåò ðñïäéá-

ãñáöÝò ÷ùñßò ðåñéïñéóìïýò óôçí áíÜðôõîç

ôùí áìíþí, áöïý ç êáôáíÜëùóç ôñïöÞò Þôáí

êáôÜ âïýëçóç. Ç óýíèåóç êáé ç ÷çìéêÞ óý-

óôáóç ôùí óéôçñåóßùí öáßíïíôáé óôïõò ðßíá-

êåò 1 êáé 2, áíôßóôïé÷á. Ôï ðåßñáìá äéåíåñãÞ-
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Óôïé÷åßá (Items) ÅðÝìâáóç (Treatment)

A Â Ã

ÓõóôáôéêÜ (Ingredients)

ÓïãéÜëåõñï (Soybean meal) 12,00 0,50 0,50

Óïãéüóðïñïò (Soybeans) - 14,00 -

Óïãéüóðïñïò åðåîåñãáóìÝíïò (Extr. soybeans) - - 14,00

Îçñü ÷üñôï ìçäéêÞò (Alfalfa hay) 30,00 30,00 30,00

¢÷õñï óßôïõ (Wheat straw) 10,00 10,00 10,00

Êáñðüò áñáâïóßôïõ (Corn grain) 26,95 24,45 24,45

Êáñðüò êñéèÞò (Barley grain) 20,00 20,00 20,00

Áíèñáêéêü áóâÝóôéï (CaCO3) 0,35 0,35 0,35

Ìáãåéñéêü Üëáò (Salt) 0,50 0,50 0,50

Âéôáìßíåò êáé é÷íïóôïé÷åßá (Vitamins and minerals) 0,20 0,20 0,20

Ðßíáêáò 1. Óýíèåóç óéôçñåóßùí (% ìå âÜóç ôçí îçñÞ ïõóßá).

Table 1. Composition of diets (% on DM basis).



èçêå óôéò åãêáôáóôÜóåéò ôïõ Ðñüôõðïõ ÊÝ-

íôñïõ Êôçíïôñïößáò êáé Åêðáßäåõóçò ÂëÜ-

óôçò ÊïæÜíçò. Ôç öñïíôßäá êáé ðåñéðïßçóç

ôùí æþùí åß÷å ôï ðñïóùðéêü ôïõ Ðñüôõðïõ

ÊÝíôñïõ.

Ç ðáñÜèåóç ôçò ôñïöÞò ãéíüôáí äýï öï-

ñÝò ôçí çìÝñá óôéò 07:00 êáé 19:00. Ç ÷ïñç-

ãïýìåíç ðïóüôçôá ôñïöÞò óå êÜèå äéáìÝñé-

óìá ôùí 4 áìíþí êáôáãñÜöïíôáí êáèçìåñéíÜ

êáé æõãßæïíôáí ôá õðüëïéðá ôùí æùïôñïöþí

óå êÜèå äéáìÝñéóìá. Ìßá öïñÜ ôçí åâäïìÜäá

ëáìâÜíïíôáí Ýíá ìéêñü äåßãìá æùïôñïöþí

áðü êÜèå óéôçñÝóéï. Ôá äåßãìáôá ôùí óéôçñå-

óßùí êáé ôá õðüëïéðá ôùí æùïôñïöþí ôïðïèå-

ôïýíôáí óå øõãåßï ìÝ÷ñé ôï ôÝëïò ôïõ ðåéñÜìá-

ôïò êáé óôç óõíÝ÷åéá ìåôáöÝñèçêáí óôï Åñãá-

óôÞñéï Öõóéïëïãßáò ÈñÝøåùò êáé Åöáñìï-

óìÝíçò ÄéáôñïöÞò Áãñïôéêþí Æþùí ôïõ

Á.Ð.È. ãéá áíáëýóåéò. Óôá äåßãìáôá ôùí æùï-

ôñïöþí ðñïóäéïñßóôçêáí ç ÎÏ, ç ôÝöñá, ôï

ëßðïò, ïé ÁÏ (Íx6,25) êáé ïé éíþäåéò ïõóßåò, ìå

âÜóç ôéò ìåèüäïõò AOAC (1990), åíþ ïé

ðñïóäéïñéóìïß ãéá NDF, ADF, êõôôáñßíç, çìé-

êõôôáñßíåò êáé ëéãíßíç Ýãéíáí ìå âÜóç ôéò ìå-

èüäïõò Goering – Van Soest (1970).

Ç äéÜñêåéá ôïõ ðåéñÜìáôïò Þôáí 9 åâäï-

ìÜäùí. Ôçí ôåëåõôáßá çìÝñá êÜèå åâäïìÜäáò

ïé áìíïß æõãßæïíôáí êáé êáôáãñÜöïíôáí ôá

âÜñç ôïõò. Óôï ôÝëïò ôïõ ðåéñÜìáôïò üëïé ïé á-

ìíïß, óå çëéêßá 110 ðåñßðïõ çìåñþí, æõãßóôç-

êáí äýï öïñÝò óôéò äýï ôåëåõôáßåò çìÝñåò. Ïé

áìíïß ðñéí ôç óöáãÞ ôïõò ðáñÝìåéíáí óå

24ùñç íçóôåßá. Óôç óõíÝ÷åéá ôá óöÜãéá ðáñÝ-

ìåéíáí õðü øýîç óôïõò 4 oC ãéá 24 þñåò êáé

88 ÍÞôáò Ä., ê.Ü.

Óôïé÷åßá (%), Ingredients (%) ÓéôçñÝóéï (Diet)

A Â Ã

ÎçñÞ ïõóßá (Dry matter) 86,47 86,59 86,77

ÏñãáíéêÞ ïõóßá (Organic matter) 93,51 93,49 93,42

ÔÝöñá (Ash) 6,49 6,51 6,58

Áæùôïý÷åò ïõóßåò (Crude protein) 18,33 18,29 17,56

ËéðáñÝò ïõóßåò (Ether extract) 2,58 4,99 5,17

Éíþäåéò ïõóßåò (Crude fiber) 17,39 17,44 17,18

Åë.Í.åê÷. ïõóßåò (EAEO), Í free extract (NFE) 55,21 52,77 53,51

NDF 37,61 37,20 37,79

ADF 21,44 21,38 21,00

Çìéêõôôáñßíåò (Hemicelluloses) 16,38 15,89 16,85

Êõôôáñßíç (Cellulose) 16,13 16,08 15,54

Ëéãíßíç (Lignin) 5,31 5,28 5,25

ÌÅ (Ìcal/kg ÎÏ), ÌÅ (Ìcal/kg DM) 2,61 2,79 2,79

ÊÅÁ (Ìcal/kg ÎÏ), NÅg (Ìcal/kg DM) 1,06 1,15 1,15

1Ï õðïëïãéóìüò ôçò ìåôáâïëßóéìçò åíÝñãåéáò (ÌÅ) êáé ôçò ÊáèáñÞò ÅíÝñãåéáò ÁíÜðôõîçò (ÊÅÁ) ôùí óé-

ôçñåóßùí Ýãéíå ìå âÜóç ôá äåäïìÝíá ôùí åðß ìÝñïõò ðñþôùí õëþí æùïôñïöþí (NRC, 1985).

1The calculation of the Metabolizable Energy (ÌÅ) and the Net Energy for growth (NEg) of the rations was

based on the ME and NEg values of the ingredients (NRC, 1985).

Ðßíáêáò 2. ×çìéêÞ óýóôáóç (% ôçò ÎÏ), Ìåôáâïëßóéìç ÅíÝñãåéá êáé ÊáèáñÞ ÅíÝñãåéá ÁíÜðôõîçò

(Mcal/kg ÎÏ) óéôçñåóßùí.

Table 2. Chemical composition (% of DM), ME and NEg (Mcal/kg DM) of diets.



ìåôÜ Ýãéíå ôåìá÷éóìüò ôïõ áñéóôåñïý ìéóïý

óöáãßïõ óå 7 ôåìÜ÷éá, óýìöùíá ìå ôç ìÝèïäï

Colomer- Rocher (1986 êáé 1988). ÌåôÜ ôç

óöáãÞ ôùí áìíþí åëÞöèçóáí äåßãìáôá áðü ôïí

ðåñéíåöñéêü êáé ôïí õðïäüñéï ëéðþäç éóôü, óôï

åðÜíù óçìåßï ôçò Ýêöõóçò ôçò ïõñÜò, ãéá ôïí

ðñïóäéïñéóìü ôùí ëéðáñþí ïîÝùí (Ãïýëáò

ê.Ü., 2006).

ÁíÜëõóç ëéðáñþí ïîÝùí óôï ëéðþäç

éóôü êáé ôéò æùïôñïöÝò

Ç óýóôáóç ôïõ õðïäüñéïõ êáé ðåñéíåöñé-

êïý ëéðþäïõò éóôïý óå ëéðáñÜ ïîÝá ðñïóäéï-

ñßóôçêå ìå ôçí ôå÷íéêÞ ôçò áÝñéáò ÷ñùìáôï-

ãñáößáò. Ôï ëßðïò åê÷õëßóôçêå áðü äåßãìáôá

éóôþí (50 g) ìå ÷ëùñïöüñìéï/ìåèáíüëç (2:1

êáô’ üãêï) óýìöùíá ìå ôïõò Folch et al.

(1957) ìåôÜ áðü ôçí ðñïóèÞêç ìåèõëåóôÝñá

ôïõ åéêïóéåíïúêïý ïîÝïò (áðü Supelco,

Bellefonte, PA, USA) ùò åóùôåñéêü ðñüôõðï.

Ïé ìåèõëåóôÝñåò ôùí ëéðáñþí ïîÝùí ðáñá-

óêåõÜóôçêáí ìå êáôáëõüìåíç áðü Üëêáëé ìå-

èáíüëõóç ôïõ ëéðþäïõò éóôïý (2N KOH óå

ìåèáíüëç) óýìöùíá ìå ôç ìÝèïäï ISO (2002).

Ïé ìåèõëåóôÝñåò ðïõ ðáñÜ÷èçêáí ìå áõôü

ôïí ôñüðï äéá÷ùñßóôçêáí óå ÷ñùìáôïãñÜöï

Hewlett-Packard 5890 Series II (Waldbronn,

Ãåñìáíßá) åöïäéáóìÝíï ìå ôñé÷ïåéäÞ óôÞëç

DB23 ôçò åôáéñåßáò J & W Scientific (Folsom,

CA, USA) ìÞêïõò 60 m êáé áíé÷íåõôÞ éïíôé-

óìïý öëüãáò. Ç èåñìïêñáóßá ôçò óôÞëçò ðñï-

ãñáììáôßóôçêå áðü ôïõò 50 ïC óôïõò 200 ïC

ìå ñõèìü 5 ïC/min, óôç óõíÝ÷åéá óôïõò 210 °C

ìå ñõèìü 1 °C/min, óôç óõíÝ÷åéá óôïõò 240 °C

ìå ñõèìü 4 °C/min êáé äéáôÞñçóç óôïõò 240

°C ãéá 10 min. Ôï öÝñïí áÝñéï Þôáí Þëéï ìå

ñïÞ 0,93 mL/min (óôïõò 50 ïC). Ïé ìåèõëåóôÝ-

ñåò ôùí åðéìÝñïõò ëéðáñþí ïîÝùí åíôïðßæï-

íôáí óôá ÷ñùìáôïãñáöÞìáôá ìÝóù ôçò óý-

ãêñéóçò ôùí ÷ñüíùí êáôáêñÜôçóÞò ôïõò ìå å-

êåßíïõò êáèáñþí ìåèõëåóôÝñùí áðü ôç

Supelco êáé ôç Sigma (St. Louis, MO, USA)

êáé ðïóïôéêïðïéïýíôáí ìÝóù ôçò óýãêñéóçò

ôïõ åìâáäïý êÜôù áðü ôéò áé÷ìÝò ôïõò ìå åêåß-

íï ôïõ ìåèõëåóôÝñá ôïõ åéêïóéåíïúêïý ïîÝïò

(åóùôåñéêü ðñüôõðï) ìå ôç âïÞèåéá ôïõ ëïãé-

óìéêïý HP 3365 ChemStation ôçò Hewlett-

Packard.

ÓôáôéóôéêÞ ÁíÜëõóç

Ç óôáôéóôéêÞ áíÜëõóç ãéá ôá ðáñáãùãé-

êÜ êáé ðïéïôéêÜ ÷áñáêôçñéóôéêÜ ôùí áìíþí

êáé ôçí áíáëïãßá óå ëéðáñÜ ïîÝá ôïõ õðïäü-

ñéïõ êáé ðåñéíåöñéêïý ëéðþäïõò éóôïý ôùí

óöáãßùí ôùí áìíþí ðïõ óõììåôåß÷áí óôï

ðåßñáìá ðñáãìáôïðïéÞèçêå ìå ôç äéáäéêáóßá

MIXED ôïõ óôáôéóôéêïý ëïãéóìéêïý ðáêÝôïõ

SAS ÷ñçóéìïðïéþíôáò ôç ìÝèïäï ôçò õðü ðå-

ñéïñéóìü ìåãßóôçò ðéèáíïöÜíåéáò (REML). Ç

áíÜëõóç ðñáãìáôïðïéÞèçêå ìå âÜóç ôï ó÷å-

äéáóìü åíüò 3x2 ðáñáãïíôéêïý ðåéñÜìáôïò

(ôñßá óéôçñÝóéá x äýï öýëá). Ôï õðüäåéãìá

ôçò áíÜëõóçò ðåñéåëÜìâáíå ôïõò ðáñÜãï-

íôåò, óéôçñÝóéï, öýëï êáé ôçí áëëçëåðßäñáóç

óéôçñåóßïõ êáé öýëïõ. Ç äïìÞ ôçò óõíäéáêý-

ìáíóçò ðïõ åðéëÝ÷ôçêå ãéá ôçí áíÜëõóç êÜèå

öïñÜ Þôáí åêåßíç ðïõ åëá÷éóôïðïéïýóå ôï

êñéôÞñéï ôïõ Schwartz (Littell et al., 1998).

Ïé äéáöïñÝò åëÝã÷èçêáí ìå ôçí åðéëïãÞ

PDIFF ôïõ SAS êáé ôï åðßðåäï óçìáíôéêüôç-

ôáò Þôáí P< 0,05.

ÁÐÏÔÅËÅÓÌÁÔÁ – Ó×ÏËÉÁÓÌÏÓ

ÐáñáãùãéêÜ ÷áñáêôçñéóôéêÜ

Óôçí ðáñïýóá åñãáóßá äåí ðáñáôçñÞèçêáí

óçìáíôéêÝò äéáöïñÝò ìåôáîý ôùí åðåìâÜóåùí

Â êáé Ã êáé ôïõ ìÜñôõñá Á óôá ðáñáãùãéêÜ ÷á-

ñáêôçñéóôéêÜ êáé óôá ÷áñáêôçñéóôéêÜ ôïõ óöá-

ãßïõ ôùí áìíþí (ðßíáêáò 3). Ðáñüìïéá áðïôå-

ëÝóìáôá äçìïóßåõóáí êáé ïé Rizzi et al. (2002).

Ïé åñåõíçôÝò áõôïß áíáöÝñïõí ìç óçìáíôéêÝò

äéáöïñÝò óôç ìÝóç çìåñÞóéá áýîçóç ôïõ ÓÂ

áìíþí ôçò öõëÞò Sarda, óôçí êáôáíÜëùóç

Eðßäñáóç óðåñìÜôùí óüãéáò óôçí áíÜðôõîç-ðÜ÷õíóç áìíþí 89
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ôñïöÞò, ôç ìåôáôñåøéìüôçôá ôñïöÞò êáé ôá

÷áñáêôçñéóôéêÜ ôïõ óöáãßïõ áìíþí ìåôáîý

ôïõ ìÜñôõñá êáé ôùí óéôçñåóßùí óôá ïðïßá á-

íôéêáôáóôÜèçêå óïãéÜëåõñï êáé êáñðüò êñé-

èÞò áðü åîùèçìÝíá óðÝñìáôá óüãéáò óå ðïóï-

óôü 7,5 êáé 15%, áíôßóôïé÷á. Ïé El-Bedawy et

al., (2009), åðßóçò, áíáöÝñïõí üôé ç áíôéêáôÜ-

óôáóç óïãéÜëåõñïõ áðü óðÝñìáôá óüãéáò Þ å-

îùèçìÝíá óðÝñìáôá óüãéáò óå ðïóïóôü 15%

óôï óéôçñÝóéï áìíþí ìåãÜëïõ ÓÂ äåí åß÷å êá-

ìßá åðßäñáóç óôï ñõèìü áíÜðôõîçò ôùí á-

ìíþí êáé ôç ìåôáôñåøéìüôçôá ôçò ôñïöÞò. Á-

íôßèåôá, ïé Saleh êáé Saleh (2008) âñÞêáí üôé ç

áíôéêáôÜóôáóç ìÝñïõò ôïõ óïãéÜëåõñïõ ôïõ

óéôçñåóßïõ áìíþí áðü óðÝñìáôá óüãéáò, ôá ï-

ðïßá õðÝóôçóáí èåñìéêÞ êáôåñãáóßá, åß÷å ùò

áðïôÝëåóìá ôç âåëôßùóç ôïõ ñõèìïý áíÜðôõ-

îçò ôùí áìíþí êáé ôçò ìåôáôñåøéìüôçôáò ôçò

ôñïöÞò. Ïé Santos-Silva et al. (2004), ðÜëé, á-

íáöÝñïõí üôé ç ðñïóèÞêç óïãéÝëáéïõ óå ðï-

óïóôü 8% óôï óéôçñÝóéï áñóåíéêþí áìíþí

ôçò öõëÞò Merino Branco, ôï ïðïßï áðïôåëïý-

íôáí êáôÜ êýñéï ëüãï áðü ÷üñôï ìçäéêÞò, äåí

åðçñÝáóå óçìáíôéêÜ ôá ðáñáãùãéêÜ ÷áñáêôç-

ñéóôéêÜ ôùí áìíþí êáèþò êáé ôá ÷áñáêôçñé-

óôéêÜ ôïõ óöáãßïõ áõôþí.

Óôçí ðáñïýóá åñãáóßá, ðáñáôçñÞèçêå

óçìáíôéêÞ áýîçóç óôçí êáôáíÜëùóç ÎÏ, óôï

ôåëéêü ÓÂ, óôï ñõèìü áíÜðôõîçò, óôï ÓÂ íç-

óôåßáò êáé óôï øõ÷ñü âÜñïò óöáãßïõ ôùí áñ-

óåíéêþí áìíþí Ýíáíôé ôùí èçëõêþí. Äåí ðá-

ñáôçñÞèçêáí üìùò áëëçëåðéäñÜóåéò ùò ðñïò

ôá ðáñáãùãéêÜ ÷áñáêôçñéóôéêÜ ôùí áìíþí

ìåôáîý óéôçñåóßùí êáé öýëïõ. Ôá áðïôåëÝ-

óìáôá áõôÜ Þôáí áíáìåíüìåíá áöïý ôá ôñßá

óéôçñÝóéá ðïõ ÷ïñçãÞèçêáí óôïõò áìíïýò

Þôáí éóïáæùôïý÷á êáé ó÷åäüí éóïåíåñãåéáêÜ

êáé ç ðïóüôçôá ôçò ÎÏ ðïõ êáôáíáëþèçêå äåí

äéÝöåñå ìåôáîý ôùí åðåìâÜóåùí Â êáé Ã êáé

ôïõ ìÜñôõñá Á ôüóï óôá èçëõêÜ üóï êáé óôá

áñóåíéêÜ áñíéÜ. Ïé äéáöïñÝò, üìùò, ðïõ ðáñá-

ôçñÞèçêáí óôï ôåëéêü ÓÂ ìåôáîý èçëõêþí êáé

áñóåíéêþí áñíéþí ïöåßëïíôáé êáôÜ Ýíá ìÝñïò

óôï äéáöïñåôéêü áñ÷éêü ÓÂ, ðïõ Þôáí ìåãáëý-

ôåñï óôá áñóåíéêÜ, êáé êáôÜ Ýíá ìÝñïò óôç ìå-

ãáëýôåñç êáôáíÜëùóç ÎÏ êáé ìåôáâïëßóéìçò

åíÝñãåéáò áðü ôá áñóåíéêÜ áñíéÜ óå óýãêñéóç

ìå ôá èçëõêÜ. Åðßóçò, ç ìåãáëýôåñç ðïóüôçôá

åíÝñãåéáò ðïõ ðñïóëÞöèçêå áðü ôá áñóåíéêÜ

áñíéÜ äéêáéïëïãåß êáé ôï ìåãáëýôåñï ñõèìü á-

íÜðôõîçò, ôï ìåãáëýôåñï ÓÂ íçóôåßáò êáé ôï

ìåãáëýôåñï øõ÷ñü âÜñïò óöáãßïõ áõôþí Ýíá-

íôé ôùí èçëõêþí. Ðáñüìïéá áðïôåëÝóìáôá,

ùò ðñïò ôéò äéáöïñÝò óôá ðáñáãùãéêÜ ÷áñá-

êôçñéóôéêÜ ôùí äýï öýëùí áìíþí, äçìïóéåý-

ôçêáí êáé áðü Üëëïõò åñåõíçôÝò ìå äéáöïñåôé-

êÜ âÝâáéá óéôçñÝóéá (Matsoukas et al., 1991,

Papadopoulos et al., 1993).

Óýíèåóç ôïõ õðïäüñéïõ êáé

ðåñéíåöñéêïý ëéðþäïõò éóôïý

óå ëéðáñÜ ïîÝá

Ç óýíèåóç ôùí ëéðáñþí ïîÝùí óôï ëéðþ-

äç éóôü ôùí ìçñõêáóôéêþí åîáñôÜôáé áðü ôç

âéïûäñïãüíùóç óôç ìåãÜëç êïéëßá êáé ôç de

novo óýíèåóç áðü Üëëá ëéðáñÜ ïîÝá ôïõ ßäéïõ

ìÞêïõò áíèñáêéêÞò áëõóßäáò, êÜôù áðü ôçí å-

ðßäñáóç ôïõ åíæýìïõ Ä9-áöõäñïãïíÜóç, ç ï-

ðïßá äçìéïõñãåß cis äéðëü äåóìü óôï Ýíáôï Ü-

ôïìï Üíèñáêá ôçò áëõóßäáò (Corl et al. 2001,

Choi et al., 2007, Palmquist et al. 2005). Óôçí

ðáñïýóá åñãáóßá, ôá åðéêñáôÝóôåñá ëéðáñÜ

ïîÝá óôïí õðïäüñéï áëëÜ êáé óôïí ðåñéíåöñé-

êü ëéðþäç éóôü ôùí áìíþí (ðßíáêåò 4 êáé 6)

Þôáí ôï ðáëìéôéêü (C16:0), ôï óôåáôéêü

(C18:0) êáé ôï åëáúêü (C18:1n9c). Ôá áðïôå-

ëÝóìáôá áõôÜ âñßóêïíôáé óå óõìöùíßá ìå å-

êåßíá Üëëùí åñåõíçôþí, ïé ïðïßïé ÷ñçóéìï-

ðïßçóáí óéôçñÝóéá ìå åîùèçìÝíá óðÝñìáôá

óüãéáò óôçí áíÜðôõîç-ðÜ÷õíóç áìíþí (Rizzi

et al., 2002) êáé åõíïõ÷éóìÝíùí ìüó÷ùí

(Madron et al., 2002), êáèþò êáé óïãéÝëáéïõ

óôçí áíÜðôõîç-ðÜ÷õíóç áìíþí (Bessa et al.,

2008).
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Ç óõììåôï÷Þ áêáôÝñãáóôùí áëëÜ êáé å-

îùèçìÝíùí óðåñìÜôùí óüãéáò óå ðïóïóôü

14% ìå âÜóç ôçí ÎÏ óôï óéôçñÝóéï ôçò ðá-

ñïýóáò åñãáóßáò, åðçñÝáóå óçìáíôéêÜ ôç óý-

óôáóç ôïõ õðïäüñéïõ êáé ðåñéíåöñéêïý ëéðþ-

äïõò éóôïý ôùí áìíþí óå ïñéóìÝíá ìüíï ëéðá-

ñÜ ïîÝá. Óôïí õðïäüñéï ëéðþäç éóôü (ðßíáêáò

4) äéáðéóôþèçêå ìåßùóç ôçò áíáëïãßáò ôïõ

êïñåóìÝíïõ ëéðáñïý ïîÝïò C17:0 êáé áýîçóç

ôùí áêüñåóôùí ëéðáñþí ïîÝùí C18:1n9t,

C18:2n6c êáé C18:3n3 óôéò åðåìâÜóåéò Â êáé

Ã óå óýãêñéóç ìå ôï ìÜñôõñá (Á). Áíôßèåôá, ïé

Rizzi et al. (2002) äéáðßóôùóáí üôé ç óõììåôï-

÷Þ åîùèçìÝíùí óðåñìÜôùí óüãéáò óå ðïóï-

óôü 15% óôï óéôçñÝóéï áìíþí äåí åðçñÝáóå

óçìáíôéêÜ ôçí áíáëïãßá ôùí C18:1, C18:2 êáé

92 ÍÞôáò Ä., ê.Ü.

Óôïé÷åßá

Items

ÅðÝìâáóç (Treatment) Óçìáíôéêüôçôá (Significance)

A B Ã SEM ÓéôçñÝóéï öýëï ÓxÖ

� � � � � �

10:0 1,89 1,73 1,73 1,80 1,91 1,50 0,27 0,94 0,48 0,70

12:0 2,62 1,84 1,73 2,74 2,87 1,76 0,54 0,99 0,53 0,15

14:0 44,26 33,31 35,39 36,45 44,37 33,18 4,79 0,79 0,10 0,37

15:0 6,52 6,68 6,45 6,43 6,44 7,07 0,39 0,36 0,22 0,85

16:0 260,41 250,77 252,89 240,35 254,02 250,89 9,09 0,63 0,28 0,87

16:1n7 19,80 20,94 20,01 14,93 13,59 21,01 2,56 0,46 0,60 0,08

17:0 17,83a 17,89a 15,36b 13,56b 14,81b 15,26b 0,96 0,02 0,75 0,18

18:0 180,63 181,77 200,50 215,58 198,91 195,34 1,94 0,43 0,80 0,89

18:1n9t 9,65a 8,42a 11,98b 12,96b 13,86b 12,06b 1,40 0,05 0,40 0,42

18:1n11t (TVA)1 51,07 38,16 48,98 61,97 73,72 42,41 8,59 0,31 0,17 0,06

18:1n9c 347,24 380,29 342,56 320,54 301,35 353,57 5,61 0,08 0,13 0,08

18:1n7c 9,35 9,85 8,45 8,37 7,94 8,45 0,74 0,18 0,63 0,90

18:2n6c 27,25a 26,84a 31,17ab 39,57b 41,08b 35,94b 2,26 0,01 0,62 0,03

18:3n6 0,57 2,23 2,18 2,04 1,74 0,33 0,87 0,47 0,96 0,26

18:3n3 7,38a 7,11a 8,16ab 8,66b 9,37b 8,53b 0,61 0,05 0,70 0,56

18:4n3 0,40 0,72 0,59 0,87 0,95 0,54 0,26 0,77 0,78 0,36

CLA (c-9, t-11) 7,79 6,21 6,53 7,38 8,63 6,54 1,34 0,88 0,42 0,52

CLA (t-10, c-12) 0,21 0,22 0,23 0,24 0,19 0,34 0,05 0,58 0,20 0,30

CLA(c-9, c-11) 0,41 0,47 0,48 0,41 0,35 0,49 0,13 0,98 0,71 0,74

20:0 1,46 1,48 1,54 1,71 1,57 1,40 0,21 0,74 0,96 0,75

20:3n6 0,79 0,69 0,70 0,85 0,38 0,79 0,12 0,28 0,15 0,16

20:4n6 2,35 2,28 2,27 2,48 1,86 2,49 0,20 0,61 0,16 0,28

a,bÌÝóïé üñïé ìå äéáöïñåôéêü åêèÝôç óôçí ßäéá ãñáììÞ äéáöÝñïõí óýìöùíá ìå ôçí ôéìÞ P.
a,bMeans with unlike superscripts within a row differ according to value indicated.
1TVA= trans- âáóóåíéêü ïîý.

Ðßíáêáò 4. Åðßäñáóç áêáôÝñãáóôùí êáé åîùèçìÝíùí óðåñìÜôùí óüãéáò óôçí ðåñéåêôéêüôçôá (mg/g)

ôïõ õðïäüñéïõ ëéðþäïõò éóôïý áìíþí óå ëéðáñÜ ïîÝá..

Table 4 The effect of full fat soybeans and extruded soybeans on fatty acids composition (mg/g) of

lamb subcutaneous adipose tissue.



C18:3 óôï åíäïìõúêü ëßðïò, áí êáé ôá óéôçñÝ-

óéá ðïõ ÷ñçóéìïðïßçóáí óôá ðåéñÜìáôÜ ôïõò

Þôáí ðáñüìïéá ìå åêåßíá ôçò ðáñïýóáò åñãá-

óßáò. Ïé Santos-Silva et al. (2004), ùóôüóï, á-

íáöÝñïõí üôé ç ðñïóèÞêç óïãéÝëáéïõ óå ðï-

óïóôü 8% óôï óéôçñÝóéï áñóåíéêþí áìíþí

ôçò öõëÞò Merino Branco, ôï ïðïßï áðïôåëïý-

íôáí êáôÜ êýñéï ëüãï áðü ÷üñôï ìçäéêÞò,

ìåßùóå óçìáíôéêÜ ôçí áíáëïãßá ôùí êïñåóìÝ-

íùí ëéðáñþí ïîÝùí C16:0, C17:0 êáé C18:0,

áýîçóå ôçí áíáëïãßá ôùí áêüñåóôùí ëéðáñþí

ïîÝùí C18:1n11t êáé C18:2n6c êáé ìåßùóå ôçí

áíáëïãßá ôïõ C18:3n3 óôï åíäïìõúêü ëßðïò.

Ôá áðïôåëÝóìáôá áõôÜ óõìöùíïýí åí ìÝñåé

ìå åêåßíá ôçò ðáñïýóáò åñãáóßáò, áí êáé ôá óé-

ôçñÝóéá äéÝöåñáí ðïëý ìåôáîý ôùí äýï åñãá-

óéþí ùò ðñïò ôç óýíèåóÞ ôïõò. Ïé Madron et

al. (2002) äéáðßóôùóáí üôé ç óõììåôï÷Þ åîù-

èçìÝíùí óðåñìÜôùí óüãéáò óå ðïóïóôü 12,7

êáé 25,6% óôï óéôçñÝóéï åõíïõ÷éóìÝíùí ìü-

ó÷ùí åß÷å ùò áðïôÝëåóìá ôçí áýîçóç ôùí

C18:1, C18:2 êáé C18:3 ëéðáñþí ïîÝùí óôï

åíäïìõúêü êáé õðïäüñéï ëßðïò äéáöüñùí é-

óôþí ôïõ óöáãßïõ áõôþí. Ôá áðïôåëÝóìáôá

áõôÜ óõìöùíïýí åí ìÝñåé ìå åêåßíá ôçò ðá-

ñïýóáò åñãáóßáò, ðñüêåéôáé, üìùò, ãéá ôéìÝò

ðïõ áíôéðñïóùðåýïõí Ýíá ìÝóï üñï ðïõ ðñïÝ-

êõøå áðü ôçí áíÜëõóç ôïõ ðñïößë ôùí ëéðá-

ñþí ïîÝùí óôï åíäïìõúêü êáé õðïäüñéï ëßðïò

äéáöüñùí éóôþí ôïõ óöáãßïõ åõíïõ÷éóìÝíùí

ìüó÷ùí.

Ïé Chen et al. (2008) áíáöÝñïõí üôé ç ðñï-

óèÞêç óïãéÝëáéïõ óôï óéôçñÝóéï áìíþí ìåßù-

óå ôçí áíáëïãßá ôùí êïñåóìÝíùí ëéðáñþí ï-

îÝùí C14:0 êáé C15:0 êáé áýîçóå ôçí áíáëï-

ãßá ôùí áêüñåóôùí ëéðáñþí ïîÝùí C18:1n

trans, CLA(cis-9, trans-11) êáé C20:4 óôï åí-

äïìõúêü ëßðïò. Óôï óçìåßï áõôü ðñÝðåé íá ôï-

íéóôåß üôé ïé Chen et al. (2008) óôá ðåéñÜìáôÜ

ôïõò ÷ñçóéìïðïßçóáí óïãéÝëáéï ðïõ áíáìöé-

óâÞôçôá åßíáé êáëýôåñç ðçãÞ ðñüäñïìùí ïõ-

óéþí ãéá ôçí de novo óýíèåóç áêüñåóôùí ëé-

ðáñþí ïîÝùí óôïí ëéðþäç éóôü ôùí áìíþí óå

óýãêñéóç ìå ôá óðÝñìáôá óüãéáò, ðïõ ÷ñçóé-

ìïðïéÞèçêáí óôçí ðáñïýóá åñãáóßá. Áõôü

ãéáôß ôá ëéðáñÜ ïîÝá ðïõ ðåñéÝ÷ïíôáé óôá

óðÝñìáôá óüãéáò áðåëåõèåñþíïíôáé ìå ó÷åôé-

êÜ âñáäý ñõèìü, óå ó÷Ýóç ìå ôï Ýëáéï óüãéáò

ðïõ ÷ñçóéìïðïßçóáí ïé ðáñáðÜíù åñåõíçôÝò

ðïõ åßíáé Üìåóá äéáèÝóéìï óôïõò ìéêñïïñãá-

íéóìïýò, ìå áðïôÝëåóìá ç âéïûäñïãüíùóç

ôùí ëéðáñþí ïîÝùí ôùí óðåñìÜôùí óüãéáò íá

ïëïêëçñþíåôáé óå ìåãÜëï âáèìü óôç ìåãÜëç

êïéëßá êáé ç åíäïãåíÞò óýíèåóç CLA óôï ëé-

ðþäç éóôü ìÝóù ôçò Ä9 áöõäñïãïíÜóçò íá åß-

íáé ðåñéïñéóìÝíç ëüãù áíåðáñêïýò ðïóüôç-

ôáò ðñüäñïìùí áêüñåóôùí ëéðáñþí ïîÝùí

(Dhiman et al., 2000). Ïé Beaulieu et al. (2002)

êáé Dhiman et al. (2005) äéáðßóôùóáí üôé ç

ðñïóèÞêç óïãéÝëáéïõ óôï óéôçñÝóéï ìüó÷ùí

ðÜ÷õíóçò äåí åðéäñÜ óôç óõãêÝíôñùóç ôïõ

CLA(cis-9, trans-11) óôï ëéðþäç éóôü. Áíôßèå-

ôá, ïé Madron et al. (2002) áíáöÝñïõí üôé ç

ðñïóèÞêç åîùèçìÝíùí óðåñìÜôùí óüãéáò óå

ðïóïóôü 25,6% óôï óéôçñÝóéï åõíïõ÷éóìÝíùí

ìüó÷ùí áýîçóå ôçí áíáëïãßá ôïõ CLA óôïí

õðïäüñéï ëéðþäç éóôü. Ðïóïóôü óõììåôï÷Þò

12,7%, üìùò, äåí åðçñÝáóå óçìáíôéêÜ ôçí á-

íáëïãßá ôïõ CLA óôï óýíïëï ôùí ëéðáñþí ï-

îÝùí óå óýãêñéóç ìå ôï ìÜñôõñá. Ôï áðïôÝëå-

óìá áõôü âñßóêåôáé åí ìÝñåé óå óõìöùíßá ìå

ôá áíôßóôïé÷á áðïôåëÝóìáôá ôçò ðáñïýóáò

åñãáóßáò, óôçí ïðïßá ÷ñçóéìïðïéÞèçêáí á-

ìíïß ðÜ÷õíóçò ùò ðåéñáìáôüæùá.

Óôïí õðïäüñéï ëéðþäç éóôü, ôçò ðáñïýóáò

åñãáóßáò, ðáñáôçñÞèçêå óçìáíôéêÞ áýîçóç

ôçò áíáëïãßáò ôïõ óõíüëïõ ôùí PUFA, ôùí

n-6 êáé n-3 óôçí åðÝìâáóç Ã óå óýãêñéóç ìå

ôï ìÜñôõñá (ðßíáêáò 5). Ïé Chen et al. (2008)

áíáöÝñïõí üôé ç ðñïóèÞêç óïãéÝëáéïõ óå ðï-

óïóôü 3% óôï óéôçñÝóéï áìíþí åß÷å ùò áðïôÝ-

ëåóìá ôçí áýîçóç ôïõ óõíüëïõ ôùí PUFA êáé

ôïõ C18:3n3 óôï åíäïìõúêü ëßðïò. Áíôßèåôá,

ïé Rizzi et al. (2002) áíáöÝñïõí üôé ç óõììå-
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ôï÷Þ åîùèçìÝíùí óðåñìÜôùí óüãéáò óôï óé-

ôçñÝóéï áìíþí óå ðïóïóôü 15% äåí åðçñÝáóå

óçìáíôéêÜ ôçí áíáëïãßá ôïõ óõíüëïõ ôùí

PUFA, êáèþò êáé ôùí C18:2 êáé C18:3 ëéðá-

ñþí ïîÝùí. ¼ðùò äéáðéóôþíåôáé áðü ôéò ðáñá-

ðÜíù âéâëéïãñáöéêÝò áíáöïñÝò, ôá áðïôåëÝ-

óìáôá ðïõ áöïñïýí óôçí åðßäñáóç ôùí óðåñ-

ìÜôùí óüãéáò Þ ôïõ óïãéÝëáéïõ óôçí áíáëïãßá

ôùí ëéðáñþí ïîÝùí ôïõ ëéðþäïõò éóôïý áìíþí

êáé âïïåéäþí åßíáé óå ðïëëÝò ðåñéðôþóåéò á-

íôéêñïõüìåíá êáé ÷ñÞæïõí ðåñáéôÝñù Ýñåõ-

íáò.

Óôïí ðåñéíåöñéêü ëéðþäç éóôü (ðßíáêåò 6

êáé 7), äéáðéóôþèçêå áýîçóç ôùí áêüñåóôùí

ëéðáñþí ïîÝùí C18:2n6c, C18:3n3 êáé ôïõ

CLA(cis-9, trans-11) óôçí åðÝìâáóç Ã óå óý-

ãêñéóç ìå ôï ìÜñôõñá (Á). ÐáñáôçñÞèçêå, å-

ðßóçò, óçìáíôéêÞ áýîçóç ôçò áíáëïãßáò ôïõ

óõíüëïõ ôùí PUFA êáèþò êáé ôùí n-6 êáé n-3

óôçí åðÝìâáóç Ã óå óýãêñéóç ìå ôï ìÜñôõñá

(Á). Ïé Ãïýëáò ê. Ü. (2006), ðïõ åîÝôáóáí ôç

óýóôáóç óå ëéðáñÜ ïîÝá ôïõ õðïäüñéïõ êáé

ðåñéíåöñéêïý ëéðþäïõò éóôïý áìíþí ôçò ßäéáò

ïñåéíÞò öõëÞò êáé ôçò ßäéáò çëéêßáò ìå äéáöï-

ñåôéêÜ üìùò óéôçñÝóéá, âñÞêáí ÷áìçëüôåñç

áíáëïãßá CLA óå óýãêñéóç ìå áõôÞ ôçò ðá-

ñïýóáò åñãáóßáò.

Äåí ðáñáôçñÞèçêå, óôçí ðáñïýóá åñãá-

óßá, áðüëõôç áíôéóôïé÷ßá óôçí áýîçóç Þ ìåßù-

óç ôùí ëéðáñþí ïîÝùí óôïõò äýï ëéðþäåéò é-

óôïýò ðïõ åîåôÜóôçêáí, ðáñÜ ìüíï óå ïñéóìÝ-

íá ëéðáñÜ ïîÝá üðùò C18:2n6c êáé C18:3n3

(ðßíáêåò 4 êáé 6). Åðßóçò, äåí ðáñáôçñÞèçêáí

óçìáíôéêÝò äéáöïñÝò óôçí áíáëïãßá ôùí ëéðá-
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Óôïé÷åßá

(Items)

ÅðÝìâáóç

(Treatment)

Óçìáíôéêüôçôá

(Significance)

A B Ã SEM ÓéôçñÝóéï öýëï ÓxÖ

� � � � � �

MUFA1 437,14 457,67 432,01 418,79 410,47 436,52 18,63 0,42 0,49 0,54

PUFA2 47,19a 46,80a 52,36ab 62,54b 64,58b 56,03b 3,00 0,01 0,87 0,06

n6 30,97a 32,05a 36,33ab 44,95b 45,08b 39,56b 2,40 0,01 0,50 0,08

n3 7,99a 7,83a 8,76ab 8,54ab 10,32b 9,08b 0,56 0,02 0,77 0,23

n6/n3 3,88 4,07 4,14 5,23 4,38 4,37 3,29 0,48 0,36 0,76

Unsaturated 484,33 504,48 484,37 481,33 475,06 492,56 20,38 0,84 0,51 0,83

Saturated 515,66 495,51 515,62 518,66 524,93 507,43 20,38 0,84 0,51 0,83

Unsaturated/Saturated 0,94 1,04 0,95 0,93 0,91 0,98 0,82 0,82 0,45 0,77

CLA3 8,42 6,91 7,25 8,04 9,18 7,38 1,38 0,88 0,48 0,61

a,bÌÝóïé üñïé ìå äéáöïñåôéêü åêèÝôç óôçí ßäéá ãñáììÞ äéáöÝñïõí óýìöùíá ìå ôçí ôéìÞ P.
a,bMeans with unlike superscripts within a row differ according to value indicated.
1MUFA=Ìïíïáêüñåóôá ëéðáñÜ ïîÝá (Monounsaturated fatty acids)
2PUFA=Ðïëõáêüñåóôá ëéðáñÜ ïîÝá (Polyunsaturated fatty acids)
3CLA=Conjugated Linoleic Acid, ÓõæõãÝò Ëéíåëáúêü Ïîý (c9,t11 + t10,c12 + c9,c11)

Ðßíáêáò 5. Åðßäñáóç áêáôÝñãáóôùí êáé åîùèçìÝíùí óðåñìÜôùí óüãéáò óôçí ðåñéåêôéêüôçôá (mg/g)

ôïõ õðïäüñéïõ ëéðþäïõò éóôïý áìíþí óå ëéðáñÜ ïîÝá..

Table 5 The effect of full fat soybeans and extruded soybeans on fatty acids composition (mg/g) of

lamb subcutaneous adipose tissue.



ñþí ïîÝùí ôïõ õðïäüñéïõ êáé ðåñéíåöñéêïý

ëéðþäïõò éóôïý ìåôáîý ôùí äýï öýëùí ôùí á-

ìíþí, ïýôå áëëçëåðéäñÜóåéò ùò ðñïò ôçí áíá-

ëïãßá ôùí ëéðáñþí ïîÝùí ôïõ õðïäüñéïõ êáé

ðåñéíåöñéêïý ëéðþäïõò éóôïý ìåôáîý óéôçñå-

óßùí êáé öýëïõ.

Áðü ôá áðïôåëÝóìáôá áõôïý ôïõ ðåéñÜìá-

ôïò óõìðåñáßíåôáé üôé ç óõììåôï÷Þ ôùí áêá-

ôÝñãáóôùí êáé ôùí åîùèçìÝíùí óðåñìÜôùí

óüãéáò óôï óéôçñÝóéï áìíþí óõìâÜëëåé óçìá-

íôéêÜ óôçí áýîçóç ïñéóìÝíùí ìüíï åõåñãåôé-

êþí ãéá ôçí õãåßá ôïõ áíèñþðïõ áêüñåóôùí

ëéðáñþí ïîÝùí óôïí õðïäüñéï êáé ðåñéíåöñé-

êü ëéðþäç éóôü.
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Óôïé÷åßá

(Items)

ÅðÝìâáóç

(Treatment)

Óçìáíôéêüôçôá

(Significance)

A B Ã SEM ÓéôçñÝóéï öýëï ÓxÖ

� � � � � �

10:0 1,09 1,12 1,09 1,40 1,24 1,36 0,18 0,55 0,30 0,73

12:0 1,38 1,30 1,36 1,78 1,75 1,59 0,35 0,64 0,84 0,67

14:0 23,0 22,50 21,77 26,91 28,01 22,85 3,80 0,78 0,95 0,42

15:0 4,24 3,94 3,90 4,42 4,10 4,57 0,30 0,71 0,37 0,35

16:0 191,94 188,23 190,25 204,82 175,64 194,09 14,34 0,68 0,41 0,72

16:1n7 8,02 9,62 7,11 8,52 9,19 7,51 1,13 0,68 0,64 0,29

17:0 17,13 16,99 16,45 14,82 15,99 16,15 0,86 0,26 0,46 0,55

18:0 340,23 358,59 358,97 338,40 311,30 364,92 19,79 0,82 0,30 0,20

18:1n9t 11,22 10,61 11,46 15,47 13,80 10,96 1,88 0,41 0,90 0,21

18:1n7t 60,10 47,68 61,67 64,90 80,72 53,84 1,46 0,44 0,17 0,38

18:1n9c 281,55 286,50 267,64 257,40 286,48 258,70 14,05 0,33 0,35 0,52

18:1n7c 8,37 7,98 6,27 7,43 8,02 7,37 0,43 0,06 0,91 0,11

18:2n6c 33,93ab 28,30a 35,60b 34,92ab 42,91b 38,61b 3,55 0,05 0,24 0,77

18:3n6 0,47 1,79 0,42 1,70 0,52 0,24 0,51 0,29 0,08 0,24

18:3n3 7,46a 6,39a 7,31a 7,54a 9,06b 8,34b 0,46 0,01 0,19 0,38

18:4n3 0,23 0,31 0,30 0,28 0,25 0,27 0,07 0,30 0,06 0,13

CLA (c-9, t-11) 4,79a 3,27a 3,90a 4,43a 6,74b 6,72b 0,70 0,05 0,06 0,06

CLA (t-10, c-12) 0,12 0,12 0,15 0,14 0,17 0,19 0,02 0,13 0,92 0,70

CLA (c-9, c-11) 0,24 0,20 0,21 0,22 0,21 0,27 0,03 0,61 0,72 0,32

20:0 2,69 2,74 2,70 2,75 2,18 2,71 0,25 0,46 0,33 0,56

20:3n6 0,54 0,53 0,41 0,39 0,49 0,52 0,05 0,06 0,97 0,85

20:4n6 0,11 1,09 1,01 0,99 1,12 0,11 0,13 0,65 0,52 0,99

a,bÌÝóïé üñïé ìå äéáöïñåôéêü åêèÝôç óôçí ßäéá ãñáììÞ äéáöÝñïõí óýìöùíá ìå ôçí ôéìÞ P.
a,bMeans with unlike superscripts within a row differ according to value indicated.

Ðßíáêáò 6. Åðßäñáóç áêáôÝñãáóôùí êáé åîùèçìÝíùí óðåñìÜôùí óüãéáò óôçí ðåñéåêôéêüôçôá (mg/g)

ôïõ ðåñéíåöñéêïý ëéðþäïõò éóôïý áìíþí óå ëéðáñÜ ïîÝá.

Table 6. The effect of full fat soybeans and extruded soybeans on fatty acids composition (mg/g) of

lamb perirenal adipose tissue.



ÅÕ×ÁÑÉÓÔÉÅÓ

ÈåñìÝò åõ÷áñéóôßåò åêöñÜæïíôáé óôïí ê.

ÉùÜííç Ôóéüêá, Ôå÷íïëüãï Ãåùðïíßáò, ðñïú-

óôÜìåíï ôïõ Ðñüôõðïõ ÊÝíôñïõ Êôçíïôñï-

ößáò êáé Åêðáßäåõóçò ÂëÜóôçò, óôïí Ãåùðü-

íï ê. ÉùÜííç ÐÜôóéï êáé óôçí êõñßá Âåñïíßêç

Æéþãïõ êáèþò êáé óôï ðñïóùðéêü ôïõ ßäéïõ

ÊÝíôñïõ ãéá ôçí ðïëýôéìç âïÞèåéÜ ôïõ óôçí

êáôáãñáöÞ ôùí óôïé÷åßùí ôçò Ýñåõíáò êáé

óôïõò áðáéôïýìåíïõò ÷åéñéóìïýò ôùí æþùí.

Åðßóçò, èåñìÝò åõ÷áñéóôßåò åêöñÜæïíôáé óôéò

ÅëëçíéêÝò Âéïìç÷áíßåò Æùïôñïöþí (ÅË.ÂÉ.

Æ.ÁÅ) ãéá ôçí åðåîåñãáóßá (åîþèçóç) ôïõ óï-

ãéüóðïñïõ.
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Óôïé÷åßá

(Items)

ÅðÝìâáóç

(Treatment)

Óçìáíôéêüôçôá

(Significance)

A B Ã SEM ÓéôçñÝóéï öýëï ÓxÖ

� � � � � �

MUFA1 369,29 362,40 354,18 353,73 398,23 338,40 17,50 0,68 0,13 0,20

PUFA2 48,90a 42,14a 49,27a 50,91a 61,51b 63,31b 4,26 0,04 0,21 0,47

n6 36,09ab 31,73a 37,47ab 38,01ab 45,06b 40,50b 3,74 0,05 0,37 0,74

n3 7,70a 6,81a 7,52a 8,09a 9,31b 8,60ab 0,44 0,01 0,36 0,23

n6/n3 4,69 4,68 4,98 4,69 4,84 4,72 4,26 0,98 0,78 0,87

Unsaturated 418,26 404,55 403,45 404,64 459,75 391,72 19,52 0,54 0,11 0,20

Saturated 581,73 595,57 596,54 595,35 540,24 608,27 19,52 0,64 2,83 1,74

Unsaturated/Saturated 0,72 0,68 0,68 0,68 0,86 0,65 0,59 0,48 0,11 0,18

CLA3 5,17 3,60 4,27 4,79 7,13 4,20 0,70 0,17 0,03 0,07

a,bÌÝóïé üñïé ìå äéáöïñåôéêü åêèÝôç óôçí ßäéá ãñáììÞ äéáöÝñïõí óýìöùíá ìå ôçí ôéìÞ P.
a,bMeans with unlike superscripts within a row differ according to value indicated.
1MUFA=Ìïíïáêüñåóôá ëéðáñÜ ïîÝá (Monounsaturated fatty acids)
2PUFA=Ðïëõáêüñåóôá ëéðáñÜ ïîÝá (Polyunsaturated fatty acids)
3CLA=Conjugated Linoleic Acid, ÓõæõãÝò Ëéíåëáúêü Ïîý (c9,t11 + t10,c12 + c9,c11)

Ðßíáêáò 7. Åðßäñáóç áêáôÝñãáóôùí êáé åîùèçìÝíùí óðåñìÜôùí óüãéáò óôçí ðåñéåêôéêüôçôá (mg/g)

ôïõ ðåñéíåöñéêïý ëéðþäïõò éóôïý áìíþí óå ëéðáñÜ ïîÝá.

Table 7. The effect of full fat soybeans and extruded soybeans on fatty acids composition (mg/g) of

lamb perirenal adipose tissue.



EFFECT OF SOYBEANS ON GROWTH PARAMETERS AND FATTY

ACID COMPOSITION OF LAMB SUBCUTANEOUS AND PERIRENAL

ADIPOSE TISSUES

NITAS, D.1, PETRIDOU, A.2, KARALAZOS, V.3, MOUGIOS, V.2, MICHAS, V.1,

SINAPIS, E.4, ABAS, Z.5, NITA, S.6 and A. KARALAZOS4

1Department of Animal Production, Alexander Ô.Å.É., Thessaloniki, Greece
2Department of Physical Education and Sport Science, Aristotle University of Thessaloniki, Greece

3Department of Ichthyology and Aquatic Environment, School of Agricultural Sciences, University of Thessaly
4School of Agriculture, Aristotle University of Thessaloniki

5Department of Agricultural Development, Democritos University of Thraki
6Agricultural Bank of Greece

SUMMARY. This study aimed to investigate the effects of dietary raw (RSB) or extruded

full fat soybean seeds (ESB) on growth rate and carcass characteristics as well as on fatty

acid profile of the subcutaneous and perirenal adipose tissues of lambs. Forty eight lambs

of the mountain native greek breed were assigned into three treatments according to a 3x2

factorial design: three groups of eight male and three groups of eight female lambs fed

three isonitrogenous diets A, B and C. The control diet contained soybean meal, maize

grain, barley grain, alfalfa hay, wheat straw and concentrates compared with diets B and C

which contained, on dry matter basis, 14% RSB and 14% ESB, respectively. The duration

of the experiment was nine weeks and measurements were made during the first two days,

the end of each week and the last two days of the whole period of the experiment. No differ-

ences were observed in growth performance of lambs and carcass characteristics among

the three treatments. Significant differences, however, were observed in growth parame-

ters between female and male lambs. The final body weight, the daily live weight gain,

daily dry matter intake, fasted body weight and cool carcass weight of male lambs were

higher than those of female lambs. The inclusion of RSB or ESB in the diets of lambs af-

fected the proportion of some fatty acids in tissue fat. The proportion of the saturated

C17:0 fatty acid was lower and the proportions of the unsaturated C18:1n9t, C18:2n6c and

C18:3n3 were significantly higher in subcutaneous adipose tissue fat of lambs fed the RSB

and ESB diets than those in tissue fat of lambs fed the control diet. In the same tissue, the

proportions of total PUFA, n-6 and n-3 were significantly higher in ESB group compared

to control. The proportions of long-chain unsaturated fatty acids C18:2n6c, C18:3n3 and

cis-9, trans-11 CLA as well as the total concentration of MUFA, n-6 and n-3 were signifi-

cantly higher in the adipose perirenal tissue of lambs fed the ESB diet than those fed the

control diet. No absolute correspondence was observed for the increase or decrease of the

proportions of fatty acids in the two adipose tissues, apart from C18:2n6c and C18:3n3.

Also, there were no significant differences observed for the proportions of fatty acids in

the two adipose tissues between female and male lambs, non interactions between diets

and sex of the lambs. It may be concluded that supplementation of raw or extruded full fat

soybean seeds could increase some of the polyunsaturated fatty acids in the adipose subcu-

taneous and perirenal tissues of lambs.

(Key words: lamb, CLA, fatty acids, adipose subcutaneous and perirenal tissues)
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