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Ðåñßëçøç. Óêïðüò ôçò ðáñïýóáò åñãáóßáò Þôáí íá äéåñåõíçèåß ç åíäå÷üìåíç åðßäñáóç

áêáôÝñãáóôïõ âáìâáêüóðïñïõ Þ áëåóìÝíïõ âáìâáêüóðïñïõ óôç ãáëáêôïðáñáãùãÞ

ðñïâÜôùí êáé ôç ÷çìéêÞ óýóôáóç ôïõ ãÜëáêôïò áõôþí, êáèþò êáé óôçí áíáëïãßá (ðñï-

ößë) ôùí ëéðáñþí ïîÝùí óôï ëßðïò ôïõ ãÜëáêôïò ðñïâÜôùí êáé éäéáßôåñá ôïõ óõæõãïýò ëé-

íåëáúêïý ïîÝïò (Conjugated Linoleic Acid, CLA). Ãéá ôç äéåíÝñãåéá áõôÞò ôçò åñãáóßáò

÷ñçóéìïðïéÞèçêáí 24 ðñïâáôßíåò ôçò åã÷þñéáò ïñåéíÞò öõëÞò ðñïâÜôùí, óå ðåéñáìáôéêÞ

äéÜôáîç ðëÞñùò ôõ÷áéïðïéçìÝíïõ ó÷åäßïõ ìå åðáíáëáìâáíüìåíåò ìåôñÞóåéò óôéò äéáäï-

÷éêÝò åâäïìÜäåò ôïõ åëÝã÷ïõ (complete randomized design). Ïé ðñïâáôßíåò äéáôñÜöçêáí

ìå 3 éóïáæùôïý÷á óéôçñÝóéá Á, Â êáé Ã. Ôï óéôçñÝóéï Á (ìÜñôõñáò) áðïôåëïýíôáí áðü

êáñðü áñáâïóßôïõ, êáñðü êñéèÞò, óïãéÜëåõñï, ÷üñôï ìçäéêÞò, Ü÷õñï óßôïõ êáé ìßãìá á-

íüñãáíùí áëÜôùí êáé âéôáìéíþí. Óôá äýï åðüìåíá óéôçñÝóéá Â êáé Ã (åðåìâÜóåéò) ìÝñïò

ôïõ êáñðïý áñáâïóßôïõ êáé ôïõ óïãéÜëåõñïõ áíôéêáôáóôÜèçêå áðü áêáôÝñãáóôï êáé êá-

ôåñãáóìÝíï âáìâáêüóðïñï, áíôßóôïé÷á. Ôï ðåßñáìá äéåîÞ÷èç óôéò åãêáôáóôÜóåéò ôïõ

Ðñüôõðïõ ÊÝíôñïõ Êôçíïôñïößáò êáé Åêðáßäåõóçò ÂëÜóôçò-ÊïæÜíçò.

Äåí ðáñáôçñÞèçêáí óçìáíôéêÝò äéáöïñÝò ìåôáîý ôùí åðåìâÜóåùí êáé ôïõ ìÜñôõñá óôï

ôåëéêü óùìáôéêü âÜñïò ôùí ðñïâáôéíþí êáèþò êáé óôç ìåôáâïëÞ ôïõ óùìáôéêïý âÜñïõò

áõôþí, óôçí ðåñéåêôéêüôçôá ôïõ ãÜëáêôïò óå ðñùôåÀíç, ëáêôüæç êáé óôåñåÜ, êáèþò êáé

óôç ìÝóç çìåñÞóéá ðáñáãùãÞ ðñùôåÀíçò, ëáêôüæçò êáé óôåñåþí. Ïé ôéìÝò ôçò çìåñÞóéáò

ãáëáêôïðáñáãùãÞò, ôçò ëéðïðåñéåêôéêüôçôáò ôïõ ãÜëáêôïò, ôçò ðáñáãùãÞò ëßðïõò, ôçò

óõãêÝíôñùóçò óùìáôéêþí êõôôÜñùí, êáèþò êáé ôçò äéïñèùìÝíçò ùò ðñïò ôç ëéðïðåñéå-

êôéêüôçôá êáé ôçí åíÝñãåéá ãáëáêôïðáñáãùãÞò ôùí åðåìâÜóåùí Â êáé Ã Þôáí õøçëüôå-

ñåò áðü åêåßíåò ôïõ ìÜñôõñá Á. Ïé äéáöïñÝò, ùóôüóï, ìåôáîý ôùí åðåìâÜóåùí Â êáé Ã

äåí Þôáí óôáôéóôéêÜ óçìáíôéêÝò.
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Ç óõììåôï÷Þ ôïõ âáìâáêüóðïñïõ (áêáôÝñãáóôïõ Þ áëåóìÝíïõ) óôï óéôçñÝóéï åðçñÝáóå

óçìáíôéêÜ ôç óýóôáóç ôïõ ëßðïõò ôïõ ãÜëáêôïò ôùí ðñïâáôéíþí óå ëéðáñÜ ïîÝá. Äéáðé-

óôþèçêå ìåßùóç ôçò áíáëïãßáò ôïõ óõíüëïõ ó÷åäüí ôùí êïñåóìÝíùí ëéðáñþí ïîÝùí ìå

áíôßóôïé÷ç áýîçóç ôùí ðåñéóóïôÝñùí áêüñåóôùí ëéðáñþí ïîÝùí. Ôá ëéðáñÜ ïîÝá C6:0,

C8:0, C10:0, C12:0, C14:0 åß÷áí óçìáíôéêÜ ìéêñüôåñç ôéìÞ óôéò åðåìâÜóåéò Â êáé Ã óå

óýãêñéóç ìå ôï ìÜñôõñá (Á). ÐáñáôçñÞèçêå, ùóôüóï, óçìáíôéêÞ ìåßùóç ôçò áíáëïãßáò

êáé ïñéóìÝíùí áêüñåóôùí ëéðáñþí ïîÝùí, üðùò ôùí C10:1n1, C14:1n5, C16:1n7,

C17:1n7 óôéò åðåìâÜóåéò Â êáé Ã óå óýãêñéóç ìå ôï ìÜñôõñá (Á) ìå áíôßóôïé÷ç áýîçóç

ôùí êïñåóìÝíùí C18:0 êáé C20:0. Ôá ìåãÜëïõ ìïñéáêïý âÜñïõò áêüñåóôá ëéðáñÜ ïîÝá

C18:1n9t, C18:1n11t (trans- âáóóåíéêü ïîý, TVA), C18:1n9c, C18:2n6t, C18:2n6c,

CLA(c-9, t-11) êáé CLA(c-9, c-11) åß÷áí óçìáíôéêÜ ìåãáëýôåñç ôéìÞ óôéò åðåìâÜóåéò Â

êáé Ã óå óýãêñéóç ìå ôï ìÜñôõñá (Á), åíþ ôï C20:5n3C (åéêïóéðåíôáåíïúêü ïîý, EPA)

åß÷å ìéêñüôåñç ôéìÞ. Ãåíéêþò, ç óõììåôï÷Þ ôïõ âáìâáêüóðïñïõ (áêáôÝñãáóôïõ Þ áëå-

óìÝíïõ) óôï óéôçñÝóéï áýîçóå óçìáíôéêÜ ôçí áíáëïãßá ôùí ìïíïáêüñåóôùí ëéðáñþí ï-

îÝùí (MUFA), ôùí ðïëõáêüñåóôùí ëéðáñþí ïîÝùí (PUFA), ôùí n-6, ôïõ CLA êáé ôïõ

óõíüëïõ ôùí áêüñåóôùí ëéðáñþí ïîÝùí ôïõ ëßðïõò ôïõ ãÜëáêôïò ôùí ðñïâáôéíþí óå âÜ-

ñïò ôùí êïñåóìÝíùí. Ç áíáëïãßá ôùí áêüñåóôùí ëéðáñþí ïîÝùí óôéò åðåìâÜóåéò Â êáé Ã

áõîÞèçêå êáôÜ 20,8 êáé 13,2%, áíôßóôïé÷á, óå óýãêñéóç ìå ôï ìÜñôõñá (Á).

Áðü ôá áðïôåëÝóìáôá áõôïý ôïõ ðåéñÜìáôïò óõìðåñáßíåôáé üôé ç óõììåôï÷Þ ôïõ âáìâá-

êüóðïñïõ óôï óéôçñÝóéï ðñïâÜôùí ìðïñåß íá óõìâÜëëåé óôçí áýîçóç ôçò ëéðïðåñéåêôé-

êüôçôáò ôïõ ãÜëáêôïò, óôçí áýîçóç ôçò óõíïëéêÞò ðáñáãùãÞò ëßðïõò êáèþò êáé óôçí

áýîçóç ôùí ðåñéóóïôÝñùí åõåñãåôéêþí ãéá ôçí õãåßá ôïõ áíèñþðïõ áêüñåóôùí ëéðáñþí

ïîÝùí êáé éäéáßôåñá ôïõ CLA óôï ëßðïò ôïõ ãÜëáêôïò.

ËÝîåéò êëåéäéÜ: Âáìâáêüóðïñïò, CLA, ëéíåëáúêü ïîý, ãÜëá ðñïâÜôùí.

*Ç åñãáóßá óõã÷ñçìáôïäïôÞèçêå áðü ôï Åõñùðáúêü Êïéíùíéêü Ôáìåßï êáé ôï Åëëçíéêü

Äçìüóéï – ÅÐÅÁÅÊ ÉÉ – ÁÑ×ÉÌÇÄÇÓ.

ÅÉÓÁÃÙÃÇ

Ôá ôåëåõôáßá ÷ñüíéá áíáöÝñåôáé óå ðïë-

ëÝò åðéóôçìïíéêÝò åñãáóßåò ï èåôéêüò ñüëïò

ôùí ðïëõáêüñåóôùí ëéðáñþí ïîÝùí (Poly-

unsaturated Fatty Acids, PUFA) êáé éäéáßôåñá

ôùí n-3 ëéðáñþí ïîÝùí óôçí ðñïóôáóßá ôïõ

áíèñþðïõ áðü êáñäéáããåéáêÝò áóèÝíåéåò

(Bulliyya, 2002^ Hu et al., 2003^ Farmer et al.,

2003, Harris et al., 2003^ Ruxton et al., 2007).

Ðáñüìïéá áðïôåëÝóìáôá äçìïóéåýôçêáí êáé

áðü Üëëïõò åñåõíçôÝò ùò ðñïò ôéò åõåñãåôéêÝò

éäéüôçôåò ôïõ CLA óôçí õãåßá ôïõ áíèñþðïõ

(Chin et al., 1992^ Dhiman et al., 1999^

Mel’uchova et al., 2008). Ôï CLA åßíáé ìßãìá

éóïìåñþí èÝóçò êáé ãåùìåôñéêþí éóïìåñþí

ôïõ ëéíåëáúêïý ïîÝïò (C18:2), ôï ïðïßï Ý÷åé

äýï óõæõãåßò äéðëïýò äåóìïýò óå äéÜöïñåò èÝ-

óåéò áôüìùí Üíèñáêá óôçí áëõóßäá ôïõ ëéðá-

ñïý ïîÝïò (Sinclair et al., 2007). Áðü öõóéïëï-

ãéêÞ Üðïøç, ôñßá éóïìåñÞ ôïõ CLA ðáñïõóéÜ-

æïõí óçìáíôéêü åíäéáöÝñïí: ôï cis-9,trans-11

ðïõ åßíáé êáé ôï åðéêñáôÝóôåñï êáé áðïôåëåß ôï

80 ìå 90% ôïõ óõíïëéêïý CLA óôï ãÜëá ôùí

ìçñõêáóôéêþí, ôï trans-10, cis-12 ðïõ âñß-

óêåôáé óå ìéêñÝò ðïóüôçôåò ïé ïðïßåò êõìáß-

íïíôáé áðü 3 ìÝ÷ñé 5% ôïõ óõíïëéêïý CLA êáé

ôï cis-9,cis-11 ðïõ âñßóêåôáé óðÜíéá óôï ëßðïò

ôïõ ãÜëáêôïò (AbuGhazaleh et al., 2003).

Ç áýîçóç ôçò óõãêÝíôñùóçò ôïõ cis-9,

trans-11 éóïìåñïýò óôï ëßðïò ôïõ ãÜëáêôïò

ôùí ìçñõêáóôéêþí åßíáé ó÷åôéêÜ åýêïëç êáé

ìðïñåß íá åðéôåõ÷èåß ìÝóù äéáôñïöéêþí ÷åéñé-

óìþí, åíþ ç áýîçóç ôçò óõãêÝíôñùóçò ôïõ

4 ÍÞôáò Ä., ê.Ü.



trans-10,cis-12 ìÝóù äéáôñïöéêþí ÷åéñéóìþí

åßíáé åëÜ÷éóôç (Khanal and Olson, 2004^

Harvatine et al. 2009). ¼óïí áöïñÜ ôçí áýîç-

óç ôïõ cis-9,cis-11 éóïìåñïýò óôï ëßðïò ôïõ

ãÜëáêôïò ôùí ìçñõêáóôéêþí äåí õðÜñ÷ïõí

ìÝ÷ñé óôéãìÞò âéâëéïãñáöéêÜ äåäïìÝíá.

Ïé Bauman et. al. (1999) áíáöÝñïõí üôé ïé

óõãêåíôñþóåéò ôïõ CLA óôï ëßðïò ôïõ ãÜëá-

êôïò êáé ôá ðñïúüíôá ãÜëáêôïò ôùí ìçñõêáóôé-

êþí êõìáßíïíôáé ìåôáîý 3 êáé 7 mg/g, åíþ ïé

Khanal andOlson (2004)áíáöÝñïõíüôéçðåñéå-

êôéêüôçôáôïõëßðïõòôïõãÜëáêôïòôùíìçñõêá-

óôéêþí óå CLA ðïéêßëåé ðÜñá ðïëý êáé êõìáßíå-

ôáé áðü 0,2% Þ ëéãüôåñï ìÝ÷ñé 2% Þ êáé áêüìç

ðåñéóóüôåñï. Ïé Nudda et al. (2005), Cabiddu et

al. (2005), Tsiplakou et al. (2006a) êáé

Mel’uchova et al. (2008) óå ðñüóöáôåò åñãáóßåò

áíáöÝñïõí üôé óå ðñüâáôá ðïõ Ýâïóêáí ç óõ-

ãêÝíôñùóç ôïõ CLA óôï ãÜëá áêïëïõèïýóå ôçí

áýîçóç ôïõ âáèìïý óõììåôï÷Þò ôçò âïóêÞò óôï

óéôçñÝóéï ôùí æþùí, åíþ ïé Kelly et al. (1998),

áíáöÝñïõí óå ðáëáéüôåñç åñãáóßá üôé ç óõãêÝ-

íôñùóç ôïõ CLA óôï ãÜëá áãåëÜäùí áêïëïõ-

èïýóå ôï óôÜäéï ôçò ãáëáêôéêÞò ðåñéüäïõ. Ïé

Tsiplakou, et al. (2006b) áíáöÝñïõí üôé ç óõãêÝ-

íôñùóç ôïõ CLA óôï ëßðïò ôïõ ãÜëáêôïò ðñï-

âÜôùíåðçñåÜæåôáéêáôÜêýñéïëüãïáðüäéáôñï-

öéêïýò ðáñÜãïíôåò. Ïé äéáôñïöéêïß, ùóôüóï ðá-

ñÜãïíôåò äåí Ý÷ïõí ôï ßäéï áðïôÝëåóìá óôçí áý-

îçóç ôïõ CLA óôï ëßðïò ôïõ ãÜëáêôïò ðñïâÜ-

ôùí êáé áéãþí (Tsiplakou êáé Zervas, 2008). Ãå-

íéêÜ, ç áýîçóç ôùí ÷ïíäñïåéäþí ôñïöþí ìå á-

íôßóôïé÷ç åëÜôôùóç ôùí óõìðõêíùìÝíùí óôï

óéôçñÝóéï ôùí ìçñõêáóôéêþí áõîÜíåé ôç óõãêÝ-

íôñùóç ôùí ðïëõáêüñåóôùí ëéðáñþí ïîÝùí

óôïëßðïòôïõãÜëáêôïò (Wardetal.,2003^Addis

et al., 2005). Åðßóçò, ç ðñïóèÞêç öõôéêþí å-

ëáßùí óôï óéôçñÝóéï áõîÜíåé ôçí ðåñéåêôéêüôç-

ôá ôïõ ãÜëáêôïò óå CLA (Dhiman et al., 2000^

Chouinard et al., 2001), åëáôôþíåé üìùò ôçí ðå-

ðôéêüôçôá ôùí èñåðôéêþí ïõóéþí ôïõ óéôçñå-

óßïõ êáé éäéáßôåñá ôùí éíùäþí ïõóéþí (ÍÞôáò

êáé ÊáñáëÜæïò, 1997^ ÍÞôáò ê. Ü., 1997) ðñïêá-

ëþíôáò áñíçôéêÝò åðéäñÜóåéò óôá æõìùôéêÜ öáé-

íüìåíá ôçò ìåãÜëçò êïéëßáò (ÍÞôáò ê. Ü., 1998á^

ÍÞôáò êáé ÊáñáëÜæïò, 2002).

Ï âáìâáêüóðïñïò, áêáôÝñãáóôïò (whole

cottonseed) Þ áëåóìÝíïò (ground cottonseed)

áðïôåëåß ìéá ðëïýóéá ðçãÞ ðïëõáêüñåóôùí

ëéðáñþí ïîÝùí êáé ìðïñåß íá ÷ñçóéìïðïéçèåß

ôüóï óôç äéáôñïöÞ ôùí áãåëÜäùí ãáëáêôïðá-

ñáãùãÞò (Coppock et al., 1985^ 1987^ Dhiman

et al., 1999) üóï êáé óå ãáëáêôïðáñáãùãÜ

ðñüâáôá (Karalazos et al., 1992^ ÍÞôáò ê. Ü.,

1998â). Ç åðßäñáóç, ùóôüóï, óéôçñåóßùí, ôá

ïðïßá ðåñéÝ÷ïõí âáìâáêüóðïñï, óôç óõãêÝ-

íôñùóç ðïëõáêüñåóôùí ëéðáñþí ïîÝùí êáé é-

äéáßôåñá ôïõ CLA óôï ëßðïò ôïõ ãÜëáêôïò

ðñïâÜôùí, äåí Ý÷åé áêüìç äéåñåõíçèåß óå ìå-

ãÜëï âáèìü äéåèíþò.

Óêïðüò ôçò äéåîáãùãÞò ôçò ðáñïýóáò å-

ñåõíçôéêÞò åñãáóßáò Þôáí ç ìåëÝôç ôçò åðßäñá-

óçò áêáôÝñãáóôïõ âáìâáêüóðïñïõ êáé áëå-

óìÝíïõ âáìâáêüóðïñïõ óôç ëéðïðåñéåêôéêü-

ôçôá, êáé óôï ðñïößë ôùí ëéðáñþí ïîÝùí êáé é-

äéáßôåñá óôï CLA ôïõ ðñüâåéïõ ãÜëáêôïò.

ÕËÉÊÁ ÊÁÉ ÌÅÈÏÄÏÉ

Óôï ðëáßóéï ôçò åñãáóßáò áõôÞò äéåíåñãÞ-

èçêå Ýíá ðåßñáìá ìå 24 ðñïâáôßíåò ôçò åã÷þ-

ñéáò ïñåéíÞò öõëÞò ðñïâÜôùí. Ïé ðñïâáôßíåò

÷ùñßóôçêáí óå ôñåéò éóïäýíáìåò ùò ðñïò ôç

ãáëáêôïðáñáãùãÞ ïìÜäåò óå ðåéñáìáôéêÞ

äéÜôáîç ðëÞñùò ôõ÷áéïðïéçìÝíïõ ðåéñÜìáôïò

ìå åðáíáëáìâáíüìåíåò ìåôñÞóåéò óôéò äéáäï-

÷éêÝò åâäïìÜäåò ôïõ åëÝã÷ïõ (randomized

complete block design). Ïé ðñïâáôßíåò äéá-

ôñÜöçêáí ìå 3 éóïáæùôïý÷á óéôçñÝóéá Á, Â

êáé Ã. Ôï óéôçñÝóéï Á (ìÜñôõñáò) áðïôåëïý-

íôáí áðü êáñðü áñáâïóßôïõ, êáñðü êñéèÞò,

óïãéÜëåõñï, ÷üñôï ìçäéêÞò, Ü÷õñï óßôïõ êáé

ìßãìá áíüñãáíùí áëÜôùí êáé âéôáìéíþí. Óôá

äýï Üëëá óéôçñÝóéá Â êáé Ã (åðåìâÜóåéò) ìÝ-

ñïò ôïõ êáñðïý áñáâïóßôïõ êáé ôïõ óïãéÜëåõ-

ñïõ áíôéêáôáóôÜèçêå áðü áêáôÝñãáóôï (áõ-

ôïýóéï) êáé áëåóìÝíï âáìâáêüóðïñï, áíôß-
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óôïé÷á. Ôï ÷üñôï ìçäéêÞò êáé ôï Ü÷õñï óßôïõ

÷ïñçãïýíôáí áõôïýóéá óôá æþá êáé áìÝóùò

ìåôÜ ÷ïñçãïýíôáí ïé õðüëïéðåò æùïôñïöÝò ùò

ìßãìá óõìðõêíùìÝíùí ôñïöþí. Ç óýíèåóç

êáé ç ÷çìéêÞ óýóôáóç ôùí óéôçñåóßùí öáßíï-

íôáé óôïõò ðßíáêåò 1 êáé 2, áíôßóôïé÷á. Ï âáì-

6 ÍÞôáò Ä., ê.Ü.

Óôïé÷åßá ÓéôçñÝóéï (Diet)

A Â Ã

ÓõóôáôéêÜ (% ìå âÜóç ôçí îçñÞ ïõóßá) Ingredients (% on DM basis)

ÓïãéÜëåõñï (Soybean meal) 12,00 7,30 7,30

Âáìâáêüóðïñïò (Whole Cottonseed) - 14,00 -

Âáìâáêüóðïñïò áëåóìÝíïò (Ground Cotton- seed) - - 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 (Maize grain) 26,95 17,65 17,65

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

Áíèñáêéêü áóâÝóôéï (Calcium Carbonate) 0,35 0,35 0,35

Ìáãåéñéêü Üëáò (Salt) 0,50 0,50 0,50

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

Ðßíáêáò 1. Óýíèåóç ðåéñáìáôéêþí óéôçñåóßùí.

Table 1. Ingredient composition of experimental diets.

×çìéêÞ óýóôáóç (Chemical composition) ÓéôçñÝóéï (Diet)

A Â Ã

ÎçñÞ ïõóßá (Dry matter) 86,35 86,43 86,54

ÏñãáíéêÞ ïõóßá (Organic matter) 93,54 93,42 93,57

ÔÝöñá (Ash) 6,46 6,58 6,43

Áæùôïý÷åò ïõóßåò (Crude protein) 18,22 18,04 18,85

ËéðáñÝò ïõóßåò (Ether extract) 3,50 7,23 6,97

Éíþäåéò ïõóßåò (Crude fiber) 17,26 20,77 20,34

Åë.Í.åê÷. ïõóßåò (Í-free extract) 54,56 47,38 47,41

NDF 37,61 42,10 41,62

ADF 21,44 25,09 25,37

Çìéêõôôáñßíåò (Hemicelluloses) 16,16 17,01 16,25

Êõôôáñßíç (Cellulose) 16,14 18,62 18,76

Ëéãíßíç (Lignin) 5,30 6,47 6,61

*Ìåôáâïëßóéìç åíÝñãåéá (Metabolizable Energy) 2,61 2,67 2,67

*Ï õðïëïãéóìüò ôçò ìåôáâïëßóéìçò åíÝñãåéáò ôùí óéôçñåóßùí Ýãéíå ìå âÜóç ôá äåäïìÝíá ôùí åðß ìÝñïõò

ðñþôùí õëþí æùïôñïöþí ôïõ NRC (1985)

Ðßíáêáò 2. ×çìéêÞ óýóôáóç (% ôçò ÎÏ) êáé Ìåôáâïëßóéìç ÅíÝñãåéá (Mcal/kg ÎÏ) óéôçñåóßùí.

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



âáêüóðïñïò ðïõ ÷ñçóéìïðïéÞèçêå óôï ðåßñá-

ìá äåí Þôáí áðï÷íïùìÝíïò. Ï áëåóìÝíïò âáì-

âáêüóðïñïò áëÝóôçêå óå óöõñüìõëï éó÷ýïò

130 HP ðíåõìáôéêÞò ìåôáöïñÜò ìå êüóêéíï Ü-

ëåóçò 8 mm. Ôï ðåßñáìá äéåíåñãÞèçêå óôéò å-

ãêáôáóôÜóåéò ôïõ Ðñüôõðïõ ÊÝíôñïõ Êôçíï-

ôñïößáò êáé Åêðáßäåõóçò ÂëÜóôçò 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 óå êÜèå

äéáìÝñéóìá ôùí 4 ðñïâáôéíþí. Ç ðïóüôçôá

ôçò ôñïöÞò êÜëõðôå ôéò çìåñÞóéåò áíÜãêåò

ôùí æþùí ãéá óõíôÞñçóç êáé ãáëáêôïðáñá-

ãùãÞ (NRC, 1985). Ç äéÜñêåéá ôïõ ðåéñÜìá-

ôïò Þôáí 6 ðåñßïäïé ôùí 2 åâäïìÜäùí. Ç ãáëá-

êôïìÝôñçóç êáé ç óõëëïãÞ äåéãìÜôùí ãÜëá-

êôïò ãéá áíáëýóåéò ãéíüôáí óôéò äýï ôåëåõ-

ôáßåò çìÝñåò êÜèå ðåñéüäïõ óôéò 06:00 êáé

18:00. Ç ÷ïñçãïýìåíç ðïóüôçôá ôñïöÞò óå

êÜèå äéáìÝñéóìá ôùí 4 ðñïâáôéíþí êáôáãñá-

öüôáí êáé êáèçìåñéíÜ æõãßæïíôáí ôá õðüëïéðá

ôùí æùïôñïöþí óå êÜèå äéáìÝñéóìá. Ìßá

öïñÜ ôçí åâäïìÜäá ëáìâÜíïíôáí Ýíá ìéêñü

äåßãìá æùïôñïöþí áðü êÜèå óéôçñÝóéï. Ôá

äåßãìáôá ôùí óéôçñåóßùí êáé ôá õðüëïéðá ôùí

æùïôñïöþí ôïðïèåôïýíôáí óå øõãåßï ìÝ÷ñé ôï

ôÝëïò êÜèå ðåéñáìáôéêÞò ðåñéüäïõ êáé óôç óõ-

íÝ÷åéá ìåôáöÝñïíôáí óôï ÅñãáóôÞñéï Öõóéï-

ëïãßáò ÈñÝøåùò êáé ÅöáñìïóìÝíçò Äéáôñï-

öÞò Áãñïôéêþí Æþùí ôïõ Á.Ð.È. ãéá áíáëý-

óåéò.

Óôá äåßãìáôá ôùí æùïôñïöþí ðñïóäéïñß-

óôçêáí ç îçñÞ ïõóßá, ç ôÝöñá, ôï ëßðïò, ïé á-

æùôïý÷åò ïõóßåò (Íx6,25) êáé ïé éíþäåéò ïõ-

óßåò, ìå âÜóç ôéò ìåèüäïõò AOAC (1990), åíþ

ïé ðñïóäéïñéóìïß ãéá NDF, ADF, êõôôáñßíç,

çìéêõôôáñßíåò êáé ëéãíßíç Ýãéíáí ìå âÜóç ôéò

ìåèüäïõò Goering – Van Soest (1970).

ÊáôÜ ôç äéÜñêåéá ôùí äýï ôåëåõôáßùí ç-

ìåñþí êÜèå ðåéñáìáôéêÞò ðåñéüäïõ, ðïõ ãéíü-

ôáí ãáëáêôïìÝôñçóç ëáìâÜíïíôáí áðü ôï

ãÜëá êÜèå ðñïâáôßíáò äýï áíôéðñïóùðåõôéêÜ

äåßãìáôá ãÜëáêôïò ôï ðñùß êáé äýï ôï áðüãåõ-

ìá. Óå Ýíá ðñùéíü êáé Ýíá áðïãåõìáôéíü äåßã-

ìá ãéíüôáí ðñïóäéïñéóìüò ôïõ ëßðïõò, ôçò ëá-

êôüæçò, ôùí óôåñåþí ÷ùñßò ëßðïò (SNF), ôçò

ðñùôåÀíçò êáé ôùí óùìáôéêþí êõôôÜñùí. Ôá

Üëëá äýï äåßãìáôá ãÜëáêôïò áðïèçêåýïíôáí

óôïõò -80 0C ìÝ÷ñé ôçí áíÜëõóÞ ôïõò ãéá ôïí

ðñïóäéïñéóìü ôùí ëéðáñþí ïîÝùí.

ÁíÜëõóç ëéðáñþí ïîÝùí óôï ëßðïò

ôïõ ãÜëáêôïò êáé ôùí æùïôñïöþí

Ç óýóôáóç ôïõ ëßðïõò ôïõ ãÜëáêôïò óå ëé-

ðáñÜ ïîÝá ðñïóäéïñßóôçêå ìå ôçí ôå÷íéêÞ ôçò

áÝñéáò ÷ñùìáôïãñáößáò. Ôï ëßðïò åê÷õëßóôç-

êå áðü äåßãìáôá ãÜëáêôïò (50 ìL) ìå ÷ëùñï-

öüñìéï/ìåèáíüëç (2:1, êáô’ üãêï) óýìöùíá

ìå ôïõò Folch et al. (1957) ìåôÜ áðü ôçí ðñï-

óèÞêç ìåèõëåóôÝñá ôïõ åéêïóéåíïúêïý ïîÝïò

(áðü Supelco, Bellefonte, PA, USA) ùò åóùôå-

ñéêü ðñüôõðï. Ïé ìåèõëåóôÝñåò ôùí ëéðáñþí

ïîÝùí ðáñáóêåõÜóôçêáí ìå êáôáëõüìåíç

áðü Üëêáëé ìåèáíüëõóç ôïõ ëßðïõò ôïõ ãÜëá-

êôïò (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
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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. Ç óýóôáóç ôùí æùïôñïöþí óå ëéðá-

ñÜ ïîÝá ðñïóäéïñßóôçêå åðßóçò ìå áÝñéá ÷ñù-

ìáôïãñáößá êáé ðáñïõóéÜæåôáé óôïí ðßíáêá 3.

ÓôáôéóôéêÞ ÁíÜëõóç

Ôá äåäïìÝíá ðïõ ðñïÝêõøáí áðü ôïõò

ðñùéíïýò êáé âñáäéíïýò åëÝã÷ïõò, ç ðïóüôçôá

ôïõ ãÜëáêôïò, ç óýíèåóÞ ôïõ êáé ç ðåñéåêôéêü-

ôçôá óå ëéðáñÜ ïîÝá åðåîåñãÜóôçêáí Ýôóé

þóôå íá áíáöÝñïíôáé óå çìåñÞóéá âÜóç ãéá

ôéò 12 åâäïìÜäåò ôïõ ðåéñáìáôéóìïý. ÅêôéìÞ-

èçêå ç ðïóüôçôá ôïõ ãÜëáêôïò äéïñèùìÝíç ìå

âÜóç ôçí åíåñãåßá (ECM) êáé ôçí ðåñéåêôéêü-

ôçôá óå ëßðïò (FCM) óýìöùíá ìå ôéò åîéóþ-

óåéò ôùí Bocquier et al. (1993) êáé ÊáëáúóÜêç

(1982), áíôßóôïé÷á.

Ç óôáôéóôéêÞ áíÜëõóç ãéá ôçí çìåñÞóéá

ðïóüôçôá ãÜëáêôïò, ôç ÷çìéêÞ ôçò óýíèåóç,

ôçí ðåñéåêôéêüôçôá óå ëéðáñÜ ïîÝá êáé ôï óù-

ìáôéêü âÜñïò ôùí ðñïâÜôùí ðïõ óõììåôåß÷áí

óôï ðåßñáìá ðñáãìáôïðïéÞèçêå ìå ôç äéáäé-

êáóßá MIXED ôïõ óôáôéóôéêïý ëïãéóìéêïý

ðáêÝôïõ SAS ÷ñçóéìïðïéþíôáò ôç ìÝèïäï ôçò

õðü ðåñéïñéóìü ìåãßóôçò ðéèáíïöÜíåéáò

(REML). Ç áíÜëõóç ðñáãìáôïðïéÞèçêå ìå

âÜóç ôï ó÷åäéáóìü ðëÞñùò ôõ÷áéïðïéçìÝíïõ

ðåéñÜìáôïò ìå åðáíáëáìâáíüìåíåò ìåôñÞóåéò

óôéò äéáäï÷éêÝò åâäïìÜäåò ôïõ åëÝã÷ïõ (Littell

et al., 1998). Ôï õðüäåéãìá ôçò áíÜëõóçò ðå-

ñéåëÜìâáíå ôïõò ðáñÜãïíôåò, ôï óéôçñÝóéï,

ôçí åâäïìÜäá ôïõ åëÝã÷ïõ, ôçí ðñïâáôßíá óå

êÜèå åðÝìâáóç êáé ôçí áëëçëåðßäñáóç ôçò å-

âäïìÜäáò ôïõ Ýëåã÷ïõ êáé ôïõ óéôçñåóßïõ. Ç

äïìÞ ôçò óõíäéáêýìáíóçò 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

óçìáíôéêüôçôáò Þôáí P< 0,05. Ç áíáãùãÞ ôçò

ãáëáêôïðáñáãùãÞò óå äéïñèùìÝíç ùò ðñïò

ôç ëéðïðåñéåêôéêüôçôá êáé åíÝñãåéá ãáëáêôï-

ðáñáãùãÞò Ýãéíå ìå ôéò ðáñáêÜôù åîéóþóåéò:

ECM (L/d) = milk yield (L/d) x [0,071x Fat

(%) + 0,043 x Protein (%) + 0,2224] êáé

FCM (L/d) = [0,28+Fat (%) x 0,12] x milk

yield (L/d).

8 ÍÞôáò Ä., ê.Ü.

Ëéðáñü ïîý

(Fatty acid)

ÅìðåéñéêÞ ïíïìáôïëï-

ãßá

(Common name)

ÓïãéÜëåõ-

ñï

(Soybean

meal)

Ïëüêëçñïò

âáìâáêüóðï-

ñïò

(Whole Cot-

tonseed)

ÁëåóìÝíïò

âáìâáêüóðï-

ñïò

(Ground Cot-

tonseed)

Îçñü ÷üñôï ìçäéêÞò

(Alfalfa hay)

¢÷õñï óßôïõ

(Wheat straw)

Êáñðüò á-

ñáâïóßôïõ

(Maize

grain)

Êáñðüò

ÊñéèÞò

(Barley

grain)

ËéðáñÜ ïîÝá ( % ôùí ðñïóäéïñéóèÝíôùí) (% of reported fatty acid)

14:0 Ìõñéóôéêü 0,0 0,8 0,7 0,9 6,1 0,0 0,0

16:0 Ðáëìéôéêü 17,2 24,7 23,8 28,9 29,5 14,6 16,2

18:0 Óôåáôéêü 4,7 2,3 2,8 4,3 5,1 3,5 3,8

18:1n9c Åëáúêü 14,5 16,1 16,1 7,1 13,8 24,7 27,7

18:1n7c cis-âáóóåíéêü 1,6 0,8 0,7 0,5 1,4 0,9 1,1

18:2n6c Ëéíåëáúêü 55,0 55,1 55,6 24,9 36,7 54,9 48,8

18:3n3c á-Ëéíïëåíéêü 7,0 0,1 0,2 33,5 7,4 1,4 2,3

Ðßíáêáò 3. Óýíèåóç ëéðáñþí ïîÝùí æùïôñïöþí.

Table 3. Fatty acid composition of dietary ingredients.



ÁÐÏÔÅËÅÓÌÁÔÁ – Ó×ÏËÉÁÓÌÏÓ

ÐáñáãùãéêÜ ÷áñáêôçñéóôéêÜ

Óôïí ðßíáêá 4 öáßíïíôáé ôá ðáñáãùãéêÜ

÷áñáêôçñéóôéêÜ ôùí ðñïâáôéíþí ðïõ äéáôñÜ-

öçêáí ìå ôá ôñßá óéôçñÝóéá.

¼ðùò ðñïêýðôåé áðü ôá óôïé÷åßá ôïõ ðßíá-

êá 4, äåí ðáñáôçñÞèçêáí óçìáíôéêÝò äéáöï-

ñÝò ìåôáîý ôùí åðåìâÜóåùí êáé ôïõ ìÜñôõñá

óôï áñ÷éêü êáé óôï ôåëéêü óùìáôéêü âÜñïò

ôùí ðñïâáôéíþí. Ç óõììåôï÷Þ, ùóôüóï, ôïõ

âáìâáêüóðïñïõ (áêáôÝñãáóôïõ Þ áëåóìÝ-

íïõ) óôï óéôçñÝóéï ôùí ðñïâáôéíþí óå ðïóï-

óôü 14% ôçò ÎÏ, áýîçóå óçìáíôéêÜ (P< 0,05)

ôç ìÝóç çìåñÞóéá ãáëáêôïðáñáãùãÞ, ôç ëéðï-

ðåñéåêôéêüôçôá ôïõ ãÜëáêôïò, ôç ìÝóç çìåñÞ-

óéá ðáñáãùãÞ ëßðïõò êáèþò êáé ôç äéïñèùìÝ-

íç ùò ðñïò ôç ëéðïðåñéåêôéêüôçôá êáé ôçí å-

íÝñãåéá ãáëáêôïðáñáãùãÞ. Ç çìåñÞóéá ðá-

ñáãùãÞ ãÜëáêôïò óôéò åðåìâÜóåéò Â êáé Ã

Þôáí êáôÜ 12,4% êáé 15,5% ìåãáëýôåñç áðü

åêåßíç ôïõ ìÜñôõñá (óéôçñÝóéï Á). Ðáñüìïéá

áðïôåëÝóìáôá ùò ðñïò ôç ãáëáêôïðáñáãùãÞ,

üìùò áãåëÜäùí, äçìïóéåýôçêáí áðü ôïõò

Dhiman et al. (1999). Ïé åñåõíçôÝò áõôïß áíá-

öÝñïõí üôé ç óõììåôï÷Þ ôïõ âáìâáêüóðïñïõ

óôï óéôçñÝóéï áãåëÜäùí óå ðïóïóôü 12% áý-

îçóå óçìáíôéêÜ ôç ìÝóç çìåñÞóéá ãáëáêôï-

ðáñáãùãÞ, ôç äéïñèùìÝíç ùò ðñïò ôç ëéðïðå-

ñéåêôéêüôçôá ãáëáêôïðáñáãùãÞ êáèþò êáé

ôçí çìåñÞóéá ðáñáãùãÞ ðñùôåÀíçò. Ïé ÆÝñ-

âáò ê. Ü. (1990), åðßóçò, áíáöÝñïõí üôé ç óõì-

ìåôï÷Þ ôïõ âáìâáêüóðïñïõ óå ðïóïóôü 30%

óôï óéôçñÝóéï ðñïâáôéíþí áýîçóå óçìáíôéêÜ

ôç ëéðïðåñéåêôéêüôçôá ôïõ ãÜëáêôïò êáé ìåßù-

óå ôçí ðåñéåêôéêüôçôÜ ôïõ óå ðñùôåÀíç. Ïé ß-

äéïé åñåõíçôÝò áíáöÝñïõí üôé ç çìåñÞóéá ðá-

ñáãùãÞ ãÜëáêôïò äå äéÝöåñå óçìáíôéêÜ, áí

êáé Þôáí õøçëüôåñç êáôÜ 7% üôáí ïé ðñïâáôß-

íåò ðñïóëÜìâáíáí ôï óéôçñÝóéï ðïõ ðåñéåß÷å

âáìâáêüóðïñï, óå óýãêñéóç ìå ôï ìÜñôõñá.

Ç äéïñèùìÝíç üìùò ãáëáêôïðáñáãùãÞ ùò

ðñïò ôç ëéðïðåñéåêôéêüôçôá Þôáí óçìáíôéêÜ

(P< 0,05) ìåãáëýôåñç óôï óéôçñÝóéï ìå ôï

âáìâáêüóðïñï áðü åêåßíç ôïõ ìÜñôõñá. Óå

ðáëáéüôåñç, ùóôüóï, åñãáóßá ìáò äåí ðáñá-

ôçñÞèçêå óçìáíôéêÞ äéáöïñÜ óôç ìÝóç çìå-

ñÞóéá ãáëáêôïðáñáãùãÞ ôùí ðñïâÜôùí ðïõ

ðñïóëÜìâáíáí óéôçñÝóéá ìå 10 Þ 20% áêá-

ôÝñãáóôï âáìâáêüóðïñï óå óýãêñéóç ìå ôï

ìÜñôõñá, ðáñáôçñÞèçêå üìùò óçìáíôéêÞ áý-

îçóç (P< 0,05) óôç ëéðïðåñéåêôéêüôçôá ôïõ

ãÜëáêôïò ôùí ðñïâáôéíþí ðïõ ðñïóëÜìâáíáí

âáìâáêüóðïñï óå óýãêñéóç ìå ôï ìÜñôõñá

(ÍÞôáò, ê. Ü., 1998â). Óå Üëëï ðåßñáìÜ ìáò,

üðïõ ÷ñçóéìïðïéÞèçêáí ôá ßäéá óéôçñÝóéá ôá

ïðïßá ÷ïñçãÞèçêáí óå ðñüâáôá ôçò ßäéáò öõ-

ëÞò ìå áõôÜ ôïõ åí ëüãù ðåéñÜìáôïò, ðñïóäéï-

ñßóôçêå ç ðåðôéêüôçôá ôùí èñåðôéêþí ïõóéþí

ôùí óéôçñåóßùí (ÍÞôáò ê.Ü., 2007). Óôï ðåßñá-

ìá áõôü, ç óõììåôï÷Þ ôïõ áõôïýóéïõ êáé ôïõ

áëåóìÝíïõ âáìâáêüóðïñïõ óôá ßäéá ðÜëé ðï-

óïóôÜ (14% åðß ôçò îçñÞò ïõóßáò ôïõ óéôçñå-

óßïõ), âåëôßùóå ôçí ðåðôéêüôçôá ôùí ëéðáñþí

ïõóéþí, ÷ùñßò óïâáñÝò áñíçôéêÝò åðéäñÜóåéò

óôá õðüëïéðá èñåðôéêÜ óõóôáôéêÜ ôùí óéôçñå-

óßùí. Ìðïñåß åðïìÝíùò ï âáìâáêüóðïñïò,

áõôïýóéïò Þ áëåóìÝíïò íá ÷ñçóéìïðïéçèåß

óôï óéôçñÝóéï ôùí ðñïâÜôùí óå ðïóïóôÜ 14%

÷ùñßò éäéáßôåñá ðñïâëÞìáôá óôçí ðåðôéêüôç-

ôá ôùí èñåðôéêþí ïõóéþí ôïõ óéôçñåóßïõ.

Ç óçìáíôéêÞ áýîçóç ôçò ãáëáêôïðáñá-

ãùãÞò ðïõ ðáñáôçñÞèçêå óôçí ðáñïýóá åñ-

ãáóßá, ìå ôç óõììåôï÷Þ ôïõ âáìâáêüóðïñïõ

óôï óéôçñÝóéï, ïöåßëåôáé ðñïöáíþò óôç ìåãá-

ëýôåñç êáôáíÜëùóç åíÝñãåéáò óôéò åðåìâÜ-

óåéò Â êáé Ã óå óýãêñéóç ìå ôï ìÜñôõñá (ðßíá-

êáò 2). Ðáñüìïéá äéáðßóôùóç ùò ðñïò ôï áðï-

ôÝëåóìá áõôü áíáöÝñïõí êáé ïé Dhiman et al.

(1999). Ç óçìáíôéêÞ üìùò áýîçóç ôçò ëéðïðå-

ñéåêôéêüôçôáò ôïõ ãÜëáêôïò ðïõ ðáñáôçñÞèç-

êå ìå ôç óõììåôï÷Þ ôïõ âáìâáêüóðïñïõ óôá

óéôçñÝóéá Â êáé Ã, ïöåßëåôáé åíäå÷ïìÝíùò

óôçí õøçëÞ ðåðôéêüôçôá ôùí éíùäþí ïõóéþí

ôïõ âáìâáêüóðïñïõ, ç ïðïßá óôá ðñüâáôá á-

íÝñ÷åôáé óå 91% (NRC, 1971). Ï âáìâáêü-

Åðßäñáóç ôïõ âáìâáêüóðïñïõ óôç ÷çìéêÞ óýóôáóç êáé óôï CLA ðñüâåéïõ ãÜëáêôïò 9



óðïñïò ðïõ ÷ñçóéìïðïéÞèçêå óôï ðåßñáìÜ

ìáò, äåí Þôáí áðï÷íïùìÝíïò êáé Ýöåñå áñêåôÞ

ðïóüôçôá öõôéêþí éíþí åðÜíù ôïõ. Ç æýìùóç

ôùí éíùäþí ïõóéþí óôïõò ðñïóôïìÜ÷ïõò ðá-

ñÜãåé ïîéêü ïîý ÷ñÞóéìï ãéá ôç óýíèåóç ôïõ

ëßðïõò ôïõ ãÜëáêôïò (Palmquist and Jenkins,

10 ÍÞôáò Ä., ê.Ü.

Óôïé÷åßï (Item) ÅðÝìâáóç

A Â Ã SEM P

ÊáôáíÜëùóç ÎÏ, kg/çì.

DM Intake, kg/d

1,45 1,60 1,65

ÊáôáíÜëùóç ÌÅ, Mcal/çì.

ÌÅ intake, Mcal/d

3,78 4,27 4,41

ÆÂ1 (BW), kg

Áñ÷éêü (Beginning) 58,5 61,0 56,0 11,00 0,83

Ôåëéêü (Ending) 59,0 60,0 57,5 12,50 0,91

ÄéáöïñÜ (Difference) 0,5 -1,0 1,5 0,55 0,06

ÃáëáêôïðáñáãùãÞ, g/çì.

Milk yield, g/d

588,0a 661,0b 679,0b 18,90 0,05

Ëéðïðåñéåêôéêüôçôá, %

Milk fat, %

6,40a 7,32b 7,35b 0,25 0,01

ÐáñáãùãÞ ëßðïõò, g/çìÝñá

Milk fat, g/d

37,6a 48,3b 49,9b 4,00 0,03

ÐñùôåÀíç, % Protein, % 5,90 5,79 5,89 0,18 0,17

ÐñùôåÀíç, g/çìÝñá

Protein, g/d

34,7 38,0 39,2 5,10 0,07

Ëáêôüæç, % Lactose, % 4,50 4,56 4,56 0,06 0,94

Ëáêôüæç, g/çìÝñá Lactose, g/d 26,3 30,0 31,6 17,10 0,15

SNF, % 11,5 11,4 11,9 1,16 0,12

SNF, g/çìÝñá 67,5 75,0 83,0 10,80 0,10

Log (SCC) 5,46a 5,93b 5,91b 0,14 0,05

ÄËÃ2 (FCM3) g/ çìÝñá. 618,0a 763,0b 784,0b 38,90 0,04

ÄÅÃ4 (ECM5) g/ çìÝñá 550,0a 653,0b 675,0b 37,30 0,04

a,bÌÝóïé üñïé ìå äéáöïñåôéêü åêèÝôç óôçí ßäéá ãñáììÞ äéáöÝñïõí óýìöùíá ìå ôçí ôéìÞ P.
a,bMeans with differing superscripts within a row differ according to value indicated.
1ÆÂ = Æùí ÂÜñïò, BW = Body Weight
2ÄËÃ=ÄéïñèùìÝíç ùò ðñïò ôç ëéðïðåñéåêôéêüôçôá ãáëáêôïðáñáãùãÞ
3FCM=Fat-Corrected Milk.
4ÄÅÃ=ÄéïñèùìÝíç ùò ðñïò ôçí åíÝñãåéá ãáëáêôïðáñáãùãÞ
5ECM=Energy-Corrected Milk

Ðßíáêáò 4. Åðßäñáóç áêáôÝñãáóôïõ êáé êáôåñãáóìÝíïõ (áëåóìÝíïõ) âáìâáêüóðïñïõ óôç ãáëáêôïðá-

ñáãùãÞ ðñïâÜôùí, ôç ÷çìéêÞ óýóôáóç êáé ôá óùìáôéêÜ êýôôáñá ôïõ ãÜëáêôïò.

Table 4. The effect of untreated and treated (ground) cottonseed on daily milk yield of ewes,

chemical composition and somatic cells of milk.



1980). Åðßóçò, óçìáíôéêÞ áýîçóç ôçò ëéðïðå-

ñéåêôéêüôçôáò ôïõ ãÜëáêôïò êáé óôç óõíÝ÷åéá

ôçò äéïñèùìÝíçò ùò ðñïò ôç ëéðïðåñéåêôéêü-

ôçôá ãáëáêôïðáñáãùãÞò ìå ôç óõììåôï÷Þ ôïõ

âáìâáêüóðïñïõ óå óéôçñÝóéá áãåëÜäùí ðá-

ñáôÞñçóáí êáé ïé Anderson et al. (1984),

Baker et al. (1985) êáé Horner et al. (1986).

Áðü ôá óôïé÷åßá ôïõ ðßíáêá 4 öáßíåôáé üôé

äåí õðÞñîáí óçìáíôéêÝò äéáöïñÝò ìåôáîý ôùí

åðåìâÜóåùí êáé ôïõ ìÜñôõñá óôçí ðåñéåêôé-

êüôçôá ôïõ ãÜëáêôïò óå ðñùôåÀíç, ëáêôüæç

êáé óôåñåÜ, êáèþò êáé óôç ìÝóç çìåñÞóéá ðá-

ñáãùãÞ ðñùôåÀíçò, ëáêôüæçò êáé óôåñåþí ÷ù-

ñßò ëßðïò. Ùò ðñïò ôçí ðåñéåêôéêüôçôá ôïõ ãÜ-

ëáêôïò óå ðñùôåÀíç, ëáêôüæç êáé óôåñåÜ, ôá á-

ðïôåëÝóìáôÜ ìáò óõìöùíïýí ìå åêåßíá ðñïá-

íáöåñèÝíôùí åñåõíçôþí (ÆÝñâáò ê. Ü., 1990^

Dhiman et al., 1999). ÐáñáôçñÞèçêáí üìùò

óçìáíôéêÝò äéáöïñÝò ìåôáîý ôùí åðåìâÜóåùí

êáé ôïõ ìÜñôõñá óôç óõãêÝíôñùóç ôùí óùìá-

ôéêþí êõôôÜñùí (SCC) ôïõ ãÜëáêôïò. Ïé ëï-

ãáñéèìçìÝíåò ôéìÝò ôçò óõãêÝíôñùóçò óùìá-

ôéêþí êõôôÜñùí ôùí åðåìâÜóåùí Â êáé Ã Þôáí

õøçëüôåñåò áðü åêåßíåò ôïõ ìÜñôõñá Á. Ôá á-

ðïôåëÝóìáôá áõôÜ äåí óõìöùíïýí ìå åêåßíá

ôùí Dhiman et al. (1999), ïé ïðïßïé áíáöÝñïõí

üôé ç óõììåôï÷Þ åîùèçìÝíïõ (extruded) âáì-

âáêüóðïñïõ óå ðïóïóôü 12% óôï óéôçñÝóéï

áãåëÜäùí ãáëáêôïðáñáãùãÞò äåí åðçñÝáóå

óçìáíôéêÜ ôç óõãêÝíôñùóç ôùí óùìáôéêþí

êõôôÜñùí. ÅðåéäÞ ðáñüìïéá ðåéñÜìáôá åðß

ãáëáêôïðáñáãùãþí ðñïâáôéíþí äåí Ý÷ïõí

äéåîá÷èåß óôç ÷þñá ìáò êáé áëëïý, ðáñÜ ôçí

åõñåßá ÷ñçóéìïðïßçóç ôïõ âáìâáêüóðïñïõ

óôç äéáôñïöÞ ôùí ðñïâÜôùí, äåí õðÜñ÷åé äõ-

íáôüôçôá ðåñáéôÝñù ó÷ïëéáóìïý ôùí áðïôå-

ëåóìÜôùí áõôþí.

Óýíèåóç ôïõ ëßðïõò ôïõ ãÜëáêôïò

óå ëéðáñÜ ïîÝá

Áðü ôá óôïé÷åßá ôïõ ðßíáêá 5 öáßíåôáé üôé

ç óõììåôï÷Þ ôïõ âáìâáêüóðïñïõ (áêáôÝñãá-

óôïõ Þ áëåóìÝíïõ) óôï óéôçñÝóéï åðçñÝáóå

óçìáíôéêÜ ôç óýóôáóç ôïõ ëßðïõò ôïõ ãÜëá-

êôïò ôùí ðñïâáôéíþí óå ëéðáñÜ ïîÝá. Äéáðé-

óôþèçêå ìåßùóç ôçò áíáëïãßáò ôïõ óõíüëïõ

ó÷åäüí ôùí êïñåóìÝíùí ëéðáñþí ïîÝùí ìå á-

íôßóôïé÷ç áýîçóç ôùí ðåñéóóïôÝñùí áêüñå-

óôùí ëéðáñþí ïîÝùí. Ôá ëéðáñÜ ïîÝá C6:0,

C8:0, C10:0, C12:0, C14:0 åß÷áí óçìáíôéêÜ

ìéêñüôåñç ôéìÞ óôéò åðåìâÜóåéò Â êáé Ã óå óý-

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

óôüóï, óçìáíôéêÞ ìåßùóç ôçò áíáëïãßáò êáé

ïñéóìÝíùí áêüñåóôùí ëéðáñþí ïîÝùí, üðùò

ôï C10:1n1, C14:1n5, C16:1n7, C17:1n7 óôéò

åðåìâÜóåéò Â êáé Ã óå óýãêñéóç ìå ôï ìÜñôõ-

ñá (Á) ìå áíôßóôïé÷ç áýîçóç ôùí êïñåóìÝíùí

C18:0 êáé C20:0. Ôá ìåãÜëïõ ìïñéáêïý âÜ-

ñïõò áêüñåóôá ëéðáñÜ ïîÝá C18:1n9t,

C18:1n11t (trans-âáóóåíéêü ïîý, TVA),

C18:1n9c, C18:2n6t, C18:2n6c, CLA(c-9,

t-11) êáé CLA(c-9, c-11) åß÷áí óçìáíôéêÜ ìå-

ãáëýôåñç ôéìÞ óôéò åðåìâÜóåéò Â êáé Ã óå óý-

ãêñéóç ìå ôï ìÜñôõñá (Á) åíþ ôï C20:5n3C

(åéêïóéðåíôáåíïúêü ïîý, ÅÑÁ), åß÷å ìéêñüôåñç

ôéìÞ. Ãåíéêþò, ç óõììåôï÷Þ ôïõ âáìâáêüóðï-

ñïõ (áêáôÝñãáóôïõ Þ áëåóìÝíïõ) óôï óéôçñÝ-

óéï áýîçóå óçìáíôéêÜ ôçí áíáëïãßá ôùí ìï-

íïáêüñåóôùí ëéðáñþí ïîÝùí (MUFA), ôùí

ðïëõáêüñåóôùí ëéðáñþí ïîÝùí (PUFA), ôùí

n-6, ôïõ CLA êáé ôïõ óõíüëïõ ôùí áêüñåóôùí

ëéðáñþí ïîÝùí ôïõ ëßðïõò ôïõ ãÜëáêôïò ôùí

ðñïâáôéíþí óå âÜñïò ôùí êïñåóìÝíùí (ðßíá-

êáò 6). Ç áíáëïãßá ôùí áêüñåóôùí ëéðáñþí ï-

îÝùí óôéò åðåìâÜóåéò Â êáé Ã áõîÞèçêå êáôÜ

20,8 êáé 13,2%, áíôßóôïé÷á, óå óýãêñéóç ìå ôï

ìÜñôõñá (Á).

Ç ìåßùóç ôçò áíáëïãßáò ôùí ðåñéóóïôÝ-

ñùí ìéêñïý (C4:0-C8:0) êáé ìÝóïõ (C10:0-

C16:0) ìïñéáêïý âÜñïõò ëéðáñþí ïîÝùí óôï

ëßðïò ôïõ ãÜëáêôïò ôùí ðñïâáôéíþí, ðïõ ðñï-

óëÜìâáíáí óéôçñÝóéá ôá ïðïßá ðåñéåß÷áí âáì-

âáêüóðïñï óôï ðåßñáìÜ ìáò, åíäå÷ïìÝíùò íá

ïöåßëåôáé óôç ìåãáëýôåñç ðåñéåêôéêüôçôá

ôùí óéôçñåóßùí áõôþí óå ëéðáñÝò ïõóßåò óå

óýãêñéóç ìå ôï ìÜñôõñá (ðßíáêáò 2). Ðáñü-

Åðßäñáóç ôïõ âáìâáêüóðïñïõ óôç ÷çìéêÞ óýóôáóç êáé óôï CLA ðñüâåéïõ ãÜëáêôïò 11



12 ÍÞôáò Ä., ê.Ü.

ËéðáñÜ ïîÝá (mg/g)

Fatty acids (mg/g)

ÅðÝìâáóç

A Â Ã SEM P

4:0 âïõôõñéêü 41,03 44,98 42,50 1,40 0,15

6:0 êáðñïúêü 47,76a 41,00b 42,39b 1,12 0,01

8:0 êáðñõëéêü 48,66a 36,86b 38,53a 1,56 0,01

10:0 êáðñéíéêü 131,10a 91,35b 99,25c 4,70 0,01

10:1n1 êáðñåëáúêü 7,89a 4,04b 4,25b 0,34 0,01

11:0 1,16 0,86 1,02 0,10 0,16

12:0 ëáõñéêü 65,38a 45,19b 52,23b 3,01 0,01

13:0 0,97 0,82 0,91 0,06 0,17

14:0 ìõñéóôéêü 124,60a 96,01b 102,70b 3,37 0,01

14:1n5 ìõñéóôåëáúêü 4,04a 2,33b 2,56b 0,23 0,01

15:0 7,58 6,99 7,34 0,27 0,32

16:0 ðáëìéôéêü 235,50 236,70 246,50 4,09 0,14

16:1n7 ðáëìéôåëáúêü 11,80a 9,03b 9,76b 0,59 0,01

17:0 ìáñãáñéêü 4,01 4,39 4,33 0,16 0,23

17:1n7 2,18a 1,76b 1,72b 0,09 0,01

18:0 óôåáôéêü 59,01a 113,20b 98,14b 5,74 0,01

18:1n9t åëáúäéêü 5,60a 10,65b 11,86b 0,71 0,01

18:1n11t (TVA)1 31,56a 48,63b 45,51b 2,01 0,01

18:1n9c åëáúêü 129,00a 154,30b 136,20ab 3,57 0,01

18:1n7c cis âáóóåíéêü 3,24 2,83 3,14 0,10 0,06

18:2n6t ëéíåëáúäéêü 2,62a 5,24b 4,66b 0,23 0,01

18:2n6c ëéíåëáúêü 18,67a 25,24b 26,38b 1,18 0,01

18:3n6 ã-ëéíïëåíéêü 0,62 0,57 0,63 0,04 0,56

18:3n3c á-ëéíïëåíéêü 3,85 3,57 3,86 0,24 0,62

CLA (c-9, t-11) 4,85a 5,94b 6,15b 0,16 0,05

18:4n3 0,28 0,23 0,27 0,02 0,09

CLA (t-10, c-12) 0,03 0,04 0,04 0,01 0,84

20:0 áñá÷éäéêü 1,88a 2,19b 2,13b 0,08 0,03

CLA (c-9, c-11) 0,03a 0,02b 0,02b 0,01 0,01

20:3n6 0,26a 0,30b 0,29b 0,01 0,04

20:4n6c áñá÷éäïíéêü 1,73 1,65 1,62 0,07 0,52

22:0 âå÷åíéêü 0,80 0,86 0,86 0,04 0,43

20:5n3c (EPA)2 0,36a 0,30b 0,32b 0,02 0,05

22:4n6 0,26 0,29 0,24 0,02 0,08

22:5n6 0,10 0,12 0,12 0,01 0,27

24:0 ëéãíïêåñéêü 0,27 0,28 0,29 0,02 0,74

22:5n3 êëïõðáíïäïíéêü 0,96 0,90 0,85 0,05 0,23

22:6n3c (DHA)3 0,35 0,37 0,36 0,03 0,94
a,b,cÌÝóïé üñïé ìå äéáöïñåôéêü åêèÝôç óôçí ßäéá ãñáììÞ äéáöÝñïõí óýìöùíá ìå ôçí ôéìÞ P.
a,b,cMeans with differing superscripts within a row differ according to value indicated.
1TVA= trans- âáóóåíéêü ïîý, 2EPA=åéêïóá-ðåíôá-åí-ïúêü ïîý, 3DHA= åéêïóéäõá-åîá-åí-ïúêü ïîý

Ðßíáêáò 5. Åðßäñáóç áêáôÝñãáóôïõ êáé êáôåñãáóìÝíïõ (áëåóìÝíïõ) âáìâáêüóðïñïõ óôçí ðåñéåêôé-

êüôçôá ôïõ ëßðïõò ôïõ ãÜëáêôïò ðñïâÜôùí óå ëéðáñÜ ïîÝá (mg/g).

Table 5. The effect of untreated and treated (ground) cottonseed on fatty acid composition (mg/g)

of ovine milk fat.



ìïéá áðïôåëÝóìáôá ùò ðñïò ôçí áíáëïãßá ôùí

ëéðáñþí ïîÝùí óôï ëßðïò ôïõ ãÜëáêôïò ðñï-

âáôéíþí êáé áãåëÜäùí äçìïóéåýôçêáí êáé áðü

Üëëïõò åñåõíçôÝò (ÆÝñâáò ê. Ü., 1990^ Dhi-

man et al., 1999). Ïé ÆÝñâáò ê. Ü. (1990), ù-

óôüóï, áðÝäùóáí ôç ìåéùìÝíç áíáëïãßá ôùí

ìéêñïý ìïñéáêïý âÜñïõò ëéðáñþí ïîÝùí óôï

ëßðïò ôïõ ãÜëáêôïò ðñïâáôéíþí ðïõ ðñïóëÜì-

âáíáí âáìâáêüóðïñï, êáèþò êáé óôç ÷áìçëÞ

ìïñéáêÞ áíáëïãßá ôïõ ïîéêïý óå ó÷Ýóç ìå ôï

ðñïðéïíéêü ïîý óôï õãñü ôçò ìåãÜëçò êïéëßáò,

ãåãïíüò ðïõ ðáñáôçñÞèçêå êáé áðü ôïõò ÍÞôá

ê.Ü. (1998á). ¸÷åé áðïäåé÷èåß üìùò üôé ç áõîç-

ìÝíç ÷ïñÞãçóç ìáêñÜò áíèñáêéêÞò áëõóßäáò

ëéðáñþí ïîÝùí ìÝóù ôçò äéáôñïöÞò, ðáñå-

ìðïäßæåé ôç de novo âéïóýíèåóç ìéêñÞò êáé ìÝ-

óçò áíèñáêéêÞò áëõóßäáò ëéðáñþí ïîÝùí óôï

ìáóôéêü áäÝíá (Dhiman et al., 1996^ Pal-

mquist, 1984).

Ç óõììåôï÷Þ ôïõ âáìâáêüóðïñïõ (áêá-

ôÝñãáóôïõ Þ áëåóìÝíïõ) óôï óéôçñÝóéï áýîç-

óå óçìáíôéêÜ ôçí ðåñéåêôéêüôçôá ôïõ ëßðïõò

ôïõ ãÜëáêôïò ôùí ðñïâáôéíþí óå óôåáôéêü ïîý

(ðßíáêáò 5). Ïé Chilliard et al. (2006) áíáöÝ-

ñïõí üôé ôï óôåáôéêü ïîý (C18:0) óôï ëßðïò ôïõ

ãÜëáêôïò ìðïñåß íá áõîçèåß åßôå ìå áýîçóç

ôïõ ðñïóëáìâáíüìåíïõ óôåáôéêïý ïîÝïò

ìÝóù ôçò ôñïöÞò åßôå ìÝóù ìåñéêÞò õäñïãü-

íùóçò ôùí áêüñåóôùí C18 ëéðáñþí ïîÝùí

óôç ìåãÜëç êïéëßá, ãåãïíüò ðïõ ðñÝðåé íá áðï-

äå÷ôïýìå üôé óõíÝâç óôï ðåßñáìÜ ìáò.

Ïé Mele et al. (2006), Bouattour (2007)

êáé Gómez-Cortés et al. (2008) áíáöÝñïõí üôé

ç ðñïóèÞêç åëáéïý÷ùí óðüñùí Þ öõôéêþí å-

ëáßùí óôï óéôçñÝóéï ôùí ìçñõêáóôéêþí Ý÷åé

ùò áðïôÝëåóìá ôç ìåßùóç ôçò óõììåôï÷Þò

ôùí êïñåóìÝíùí ëéðáñþí ïîÝùí ìéêñÞò (4-10

Üôïìá Üíèñáêá) êáé ìÝóçò (12-16 Üôïìá Üí-

èñáêá) áíèñáêéêÞò áëõóßäáò ëéðáñþí ïîÝùí

êáèþò êáé ôïõ óôåáôéêïý ïîÝïò ìå áíôßóôïé÷ç

áýîçóç ôùí áêüñåóôùí ëéðáñþí ïîÝùí ìåãÜ-

ëçò áíèñáêéêÞò áëõóßäáò óôï ëßðïò ôïõ ãÜëá-

êôïò. Åðßóçò, ïé Dhiman et al.(2000) êáé

Zhang et al. (2006) áíáöÝñïõí üôé üóï ìéêñü-

ôåñç åðåîåñãáóßá õößóôáíôáé ïé åëáéïý÷ïé

óðüñïé ìå ôüóï ðéï âñáäý ñõèìü áðïäïìïý-

íôáé óôç ìåãÜëç êïéëßá êáé åðïìÝíùò ìå ðéï

âñáäý ñõèìü áðåëåõèåñþíïíôáé êáé ôá áêüñå-

óôá ëéðáñÜ ïîÝá, ðïõ ðåñéÝ÷ïíôáé óôï Ýëáéü

ôïõò, ìå áðïôÝëåóìá ç âéïûäñïãüíùóÞ ôïõò

íá ïëïêëçñþíåôáé óå ìåãáëýôåñï âáèìü. Ç

÷áìçëüôåñç, ùóôüóï, óôï ðåßñáìÜ ìáò, áíá-

ëïãßá ôüóï ôùí ìïíïáêüñåóôùí üóï êáé ôïõ

óõíüëïõ ôùí áêüñåóôùí ëéðáñþí ïîÝùí óôçí

åðÝìâáóç Ã (ðßíáêáò 6), ðïõ ðåñéåß÷å áëåóìÝ-

íï âáìâáêüóðïñï, áðü åêåßíç ôçò åðÝìâáóçò

Â, ðïõ ðåñéåß÷å áõôïýóéï âáìâáêüóðïñï, äåí

âñßóêåôáé óå óõìöùíßá ìå ôá áðïôåëÝóìáôá

ôùí ðñïáíáöåñèÝíôùí åñåõíçôþí.

Ç ÷áìçëÞ óõãêÝíôñùóç ôùí EPA êáé

DHA óôï ëßðïò ôïõ ãÜëáêôïò ôùí ðñïâáôé-

íþí, ðïõ ðñïóëÜìâáíáí ôá óéôçñÝóéá Â êáé Ã,

ôá ïðïßá ðåñéåß÷áí âáìâáêüóðïñï, áëëÜ êáé

ôï óéôçñÝóéï Á (ìÜñôõñáò) ÷ùñßò âáìâáêü-

óðïñï óôï ðåßñáìÜ ìáò, âñßóêåôáé óå óõìöù-

íßá ìå áðïôåëÝóìáôá ðïõ äçìïóéåýôçêáí áðü

ôïõò Rymer et al. (2003). Ïé åñåõíçôÝò áõôïß

áíáöÝñïõí üôé ç áýîçóç ôçò ðåñéåêôéêüôçôáò

ôïõ áãåëáäéíïý ãÜëáêôïò óå EPA êáé DHA

ìÝóù äéáôñïöéêþí åðåìâÜóåùí, åßíáé ðåñéï-

ñéóìÝíç, áöïý ç ÷ïñÞãçóç ôçò ðñüäñïìÞò

ôïõò ïõóßáò, ðïõ åßíáé ôï á-ëéíïëåíéêü ïîý,

Ý÷åé ðåñéïñéóìÝíç äñÜóç åîáéôßáò ôçò åêôåôá-

ìÝíçò âéïûäñïãüíùóçò óôç ìåãÜëç êïéëßá êáé

ôçò åîáéñåôéêÜ ÷áìçëÞò áðïññüöçóÞò ôïõ áðü

ôï ìáóôéêü áäÝíá. ¢ñá, ç óõãêÝíôñùóç ôùí

EPA êáé DHA óôï ëßðïò ôïõ ãÜëáêôïò ðáñá-

ìÝíåé ÷áìçëÞ áêüìç êáé üôáí ôï óéôçñÝóéï åß-

íáé åìðëïõôéóìÝíï ìå áõôÜ ôá ëéðáñÜ ïîÝá.

Ôï CLA ôïõ ãÜëáêôïò ðñïÝñ÷åôáé åßôå áðü

áôåëÞ âéïûäñïãüíùóç ôïõ ëéíåëáúêïý C18:2 Þ

ëéíïëåíéêïý ïîÝïò C18:3 óå óôåáôéêü ïîý óôç

ìåãÜëç êïéëßá åßôå áðü åíäïãåíÞ óýíèåóç óôï

ìáóôéêü áäÝíá Þ óôï ëéðþäç éóôü. Åíäïãåíþò,

ôï cis-9,trans-11 CLA, ôï âáóéêü éóïìåñÝò

ôïõ ãÜëáêôïò, óõíôßèåôáé áðü trans-âáóóåíé-

Åðßäñáóç ôïõ âáìâáêüóðïñïõ óôç ÷çìéêÞ óýóôáóç êáé óôï CLA ðñüâåéïõ ãÜëáêôïò 13



êü ïîý, Ýíá Üëëï åíäéÜìåóï ðñïúüí ôçò âéïû-

äñïãüíùóçò óôç ìåãÜëç êïéëßá, ìÝóù ôçò Ä-9

áöõäñïãïíÜóçò óôïõò éóôïýò (Fellner et al.,

1995^ Griinari et al., 2000^ Corl et al., 2001^

Huang et al., 2008).

Óå ðïëëÝò åñåõíçôéêÝò åñãáóßåò, ïé ïðïßåò

áíáöÝñïíôáé áðü ôïõò Dhiman et al,, (2005)

êáé Huang et al., (2008) äéáðéóôþèçêå üôé ôá

ðåñéå÷üìåíá óôï ãÜëá êáé ôï êñÝáò cis-9,

trans-11 CLA êáé TVA áõîÜíïíôáé ìå ôç óõì-

ìåôï÷Þ óôï óéôçñÝóéï é÷èõåëáßùí êáé öõôéêþí

åëáßùí ðïõ ðñïÝñ÷ïíôáé áðü óïãéüóðïñï, ç-

ëéüóðïñï, ëéíáñüóðïñï, êáñðü åëáéïêñÜìâçò

êáé êáñðü áñáâïóßôïõ Þ ôç âüóêçóç ôùí

æþùí Þ ôçí áýîçóç ôçò áíáëïãßáò ôùí ÷ïíäñï-

åéäþí ðñïò ôéò óõìðõêíùìÝíåò æùïôñïöÝò, ôç

óõìðëÞñùóç ôùí óéôçñåóßùí ìå ìïíåíóßíç

êáé ôç ÷ïñÞãçóç ðñïóôáôåõìÝíïõ áðü ôéò âéï-

÷çìéêÝò äéåñãáóßåò óôç ìåãÜëç êïéëßá, CLA.

Ðáñïìïßùò, ðïëëÝò åñãáóßåò ðïõ áíáöÝñï-

íôáé áðü ôïõò Khanal and Dhiman (2007) äåß-

÷íïõí üôé áõîçìÝíá ðåñéå÷üìåíá CLA êáé

TVA Ý÷ïõí ðáñáôçñçèåß in vitro êáèþò êáé in

vivo óå âáêôÞñéá ôçò ìåãÜëçò êïéëßáò êáé óôï

ðëÜóìá ôïõ áßìáôïò ìïó÷áñéþí êáé ãáëáêôï-

ðáñáãùãþí áãåëÜäùí êáé ðñïâÜôùí, óôá ï-

ðïßá ÷ïñçãÞèçêáí Ýëáéá êáé åëáéïý÷ïé óðüñïé

Þ üôáí ôá æþá Ýâïóêáí. Ðïëëïß åñåõíçôÝò á-

íáöÝñïõí üôé ç ÷ïñÞãçóç öõôéêþí åëáßùí Þ å-

ëáéïý÷ùí êáñðþí, üðùò, âáìâáêüóðïñïõ

(Dhiman et al., 1999), óðåñìÜôùí óüãéáò

(Dhiman et al., 2000), çëéüóðïñïõ (Dayani et

al., 2004^ Hernandez et al., 2007), êáé ëéíáñü-

óðïñïõ (Luna et al., 2005b) óôá ìçñõêáóôéêÜ

áõîÜíåé ôçí ðåñéåêôéêüôçôá ôïõ ëßðïõò ôïõ ãÜ-

ëáêôïò óå CLA.

Ïé Griinari et al. (1999) áíáöÝñïõí üôé

êÜôù áðü óõãêåêñéìÝíåò óõíèÞêåò äéáôñï-

öÞò, üðùò óéôçñÝóéá ìå õøçëÞ áíáëïãßá ÷ïí-

äñïåéäþí ðñïò óõìðõêíùìÝíåò æùïôñïöÝò, ç

óýóôáóç ôùí CLAs ìðïñåß íá ìåôáâëçèåß

þóôå ç óõãêÝíôñùóç ôïõ trans-10, cis-12 éóï-

14 ÍÞôáò Ä., ê.Ü.

ËéðáñÜ ïîÝá (mg/g)

Fatty acids (mg/g)

ÅðÝìâáóç

A Â Ã SEM P

MUFA1 195,30a 233,60b 215,00c 5,13 0,01

PUFA2 34,99a 44,76b 45,80b 1,76 0,01

n6 24,26a 33,40b 33,94b 1,34 0,01

n3 5,81 5,36 5,66 0,31 0,58

n6/n3 4,18a 6,23b 6,00b 0,16 0,04

Áêüñåóôá Unsaturated 230,30a 278,30b 260,80c 5,91 0,01

ÊïñåóìÝíá Saturated 769,70a 721,70b 739,20b 5,91 0,01

CLA3 4,92a 6,00b 6,21b 0,16 0,05

a,b,cÌÝóïé üñïé ìå äéáöïñåôéêü åêèÝôç óôçí ßäéá ãñáììÞ äéáöÝñïõí óýìöùíá ìå ôçí ôéìÞ P.
a,b,cMeans with differing 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 6. Åðßäñáóç áêáôÝñãáóôïõ êáé êáôåñãáóìÝíïõ (áëåóìÝíïõ) âáìâáêüóðïñïõ óå äåßêôåò ôïõ

ðñïößë ôùí ëéðáñþí ïîÝùí ôïõ ëßðïõò ãÜëáêôïò ðñïâÜôùí.

Table 6. The effect of untreated and treated (ground) cottonseed on indices of the fatty acid profile

of ovine milk fat.



ìåñïýò íá áõîçèåß óôï ëßðïò ôïõ ãÜëáêôïò. Ï

Jensen (2002) äéáðßóôùóå üôé óôçí ðñáãìáôé-

êüôçôá ëßãïé åñåõíçôÝò Ý÷ïõí áíáöÝñåé óôéò

åñãáóßåò ôïõò êáé Üëëá éóïìåñÞ CLA åêôüò

ôïõ cis-9,trans-11, áöïý ïé ÷ñçóéìïðïéïýìå-

íåò áðü áõôïýò ôå÷íéêÝò äåí åðéôñÝðïõí ôçí á-

íß÷íåõóÞ ôïõò. Áõôü Ý÷åé ùò áðïôÝëåóìá ïé á-

íáöåñüìåíåò ôéìÝò íá êëßíïõí õðÝñ ôïõ

cis-9,trans-11 CLA, äéüôé ìåñéêÜ Üëëá éóïìå-

ñÞ óõíåêðëýíïíôáé ìáæß ìå áõôü. Ïé Khanal

and Olson (2004) áíáöÝñïõí üôé ôï éóïìåñÝò

trans-10,cis-12 CLA áðïôåëåß ôï 3 Ýùò 5% ôïõ

óõíïëéêïý CLA ôïõ ëßðïõò ôïõ ãÜëáêôïò ôùí

áãåëÜäùí êáé üôé ôï éóïìåñÝò áõôü äåí áíáöÝ-

ñåôáé óõ÷íÜ óå äçìïóéåõìÝíåò åñãáóßåò. Åðß-

óçò, áíáöÝñïõí üôé ç áýîçóç ôçò óõãêÝíôñù-

óçò áõôïý ôïõ éóïìåñïýò óôï ãÜëá ìÝóù äéá-

ôñïöéêþí ÷åéñéóìþí ôùí æþùí åßíáé åëÜ÷éóôç.

Óôï ðåßñáìÜ ìáò ÷ïñçãÞèçêå óå ðñüâáôá óé-

ôçñÝóéï áðïôåëïýìåíï áðü 30% ÷üñôï ìçäé-

êÞò, 10 % Ü÷õñï êáé 60% óõìðõêíùìÝíåò ôñï-

öÝò êáé âñÞêáìå üôé ç óõãêÝíôñùóç êáèáñïý

cis-9,trans-11 CLA Þôáí 0,485 % åíþ ïé óõ-

ãêåíôñþóåéò êáèáñþí ìïñöþí trans-10-

cis-12 CLA êáé cis-9,cis-11 CLA Þôáí 0,003%

êáé 0,003%, áíôßóôïé÷á, åðß ôïõ óõíüëïõ ôùí

ëéðáñþí ïîÝùí ôïõ ãÜëáêôïò. Ïé áíáëïãßåò

ôïõ êáèåíüò åê ôùí áíùôÝñù êáèáñþí éóïìå-

ñþí ðñïò ôï óýíïëï ôùí éóïìåñþí âñÝèçêå

98,8%, 0,6% êáé 0,6%, áíôßóôïé÷á.

Ïé ðéï ðïëëÝò ãíùóôÝò äéáäñïìÝò âéïû-

äñïãüíùóçò åîçãïýí ôçí ýðáñîç ïëßãùí ìüíï

áðü ôá ãíùóôÜ trans ìïíïÝíéá êáé éóïìåñÞ ôïõ

CLA óôï ðåñéå÷üìåíï ôùí ðñïóôïìÜ÷ùí ôùí

ìçñõêáóôéêþí (Teter and Jenkins, 2006). Óôéò

ðéï ðïëëÝò ðåñéðôþóåéò, ôá åíäéÜìåóá ðñïúü-

íôá êáôÜ ôç âéïûäñïãüíùóç ôïõ ëéíåëáúêïý ï-

îÝïò óå óôåáôéêü ïîý óõíÞèùò ðåñéëáìâÜíïõí

ìüíï ôï cis-9,trans-11 CLA êáé ôá trans-11 é-

óïìåñÞ. Óå ìßá Üëëç ìåëÝôç, ùóôüóï, ðïõ Ýãé-

íå áðü ôïõò Fujimoto et al. (1993) áíáöÝñåôáé

ìéá Üëëç âéï÷çìéêÞ äéáäñïìÞ. Ç ìåôáôñïðÞ

äçëáäÞ ôïõ ëéíåëáúêïý óå trans-9,trans-11

CLA, ôï ïðïßï äåí ðñïóäéïñßóôçêå óôï ðåßñá-

ìÜ ìáò, êáé óôç óõíÝ÷åéá ç ìåôáôñïðÞ ôïõ

ðñïçãïýìåíïõ ïîÝïò óå trans-9 ìïíïÝíéï

(C18:1n9t, åëáúäéêü ïîý) ôï ïðïßï áõîÞèçêå

óçìáíôéêÜ óôï ðåßñáìÜ ìáò (ðßíáêáò 5) êáé ôå-

ëéêÜ ç ìåôáôñïðÞ ôïõ ðñïçãïýìåíïõ ïîÝïò óå

óôåáôéêü ïîý, ôï ïðïßï åðßóçò áõîÞèçêå óç-

ìáíôéêÜ, ÷ùñßò ôï ó÷çìáôéóìü ôïõ trans-10,

cis-12 CLA. Ç óôáèåñÞ åðïìÝíùò áíáëïãßá

ôïõ trans-10,cis-12 CLA ôïõ ëßðïõò ôïõ ãÜëá-

êôïò üëùí ôùí ðñïâáôéíþí ôïõ ðåéñÜìáôüò

ìáò ßóùò íá ïöåßëåôáé óôç äéáäñïìÞ âéïûäñï-

ãüíùóçò ôïõ ðåñéå÷üìåíïõ óôï âáìâáêüóðïñï

ëéíåëáúêïý ïîÝïò ðïõ ðñüôåéíáí ïé Fujimoto et

al. (1993): ëéíåëáúêü ïîý (C18:2n6), trans-9,

trans-11 CLA, åëáúäéêü ïîý (C18:1n9t), óôåá-

ôéêü ïîý (C18:0), ãåãïíüò ðïõ äéêáéïëïãåß ôç

ìç óçìáíôéêÞ áýîçóç ôïõ trans-10,cis-12

CLA óôá óéôçñÝóéá Â êáé Ã ôïõ ðåéñÜìáôüò

ìáò.

Ç óõììåôï÷Þ ôïõ âáìâáêüóðïñïõ óôá óé-

ôçñÝóéá Â êáé Ã áýîçóå óçìáíôéêÜ (P<0,05)

ôçí áíáëïãßá ôïõ CLA óôï ëßðïò ôïõ ãÜëá-

êôïò ôùí ðñïâáôéíþí óå óýãêñéóç ìå ôï ìÜñ-

ôõñá. ¢ëëïé åñåõíçôÝò (Piperova et al., 2002^

Kay et al., 2004) Ý÷ïõí åêôéìÞóåé üôé ôï 90%

ôïõ cis-9,trans-11 CLA ó÷çìáôßæåôáé ìå ôç

äñÜóç ôïõ åíæýìïõ Ä9 áöõäñïãïíÜóç. Åðåé-

äÞ, êáé óôï óçìåßï áõôü ðáñüìïéá ðåéñÜìáôá

åðß ãáëáêôïðáñáãùãþí ðñïâÜôùí äåí Ý÷ïõí

äéåîá÷èåß óôç ÷þñá ìáò êáé áëëïý, äåí õðÜñ÷åé

äõíáôüôçôá ðåñáéôÝñù ó÷ïëéáóìïý ôùí áðï-

ôåëåóìÜôùí. Åßíáé ãíùóôü, ùóôüóï, üôé ç áý-

îçóç ôçò óõììåôï÷Þò ôçò âïóêÞò, ôùí ÷ïíäñï-

åéäþí ôñïöþí êáé ôùí åëáéïý÷ùí óðüñùí

(âáìâáêüóðïñïò, óïãéüóðïñïò êëð) óôï óéôç-

ñÝóéï ôùí ìçñõêáóôéêþí óõìâÜëëåé èåôéêÜ

óôçí áýîçóç ôçò óõãêÝíôñùóçò CLA óôï ëß-

ðïò ôïõ ãÜëáêôïò ôùí ðñïâÜôùí (Tsiplakou et

al., 2006a^ Dhiman et al., 1999^ Sanz

Sampelayo et al., 2007^ Vasta et al., 2008). Óôï

óçìåßï áõôü ðñÝðåé íá ôïíéóôåß üôé ôá áðïôåëÝ-

óìáôá ôïõ ðåéñÜìáôüò ìáò ùò ðñïò ôçí åðß-
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äñáóç ôïõ âáìâáêüóðïñïõ óôç óõãêÝíôñùóç

ôïõ CLA óôï ëßðïò ôïõ ãÜëáêôïò ôùí ðñïâÜ-

ôùí âñßóêïíôáé óå áðüëõôç óõìöùíßá ìå ôá á-

ðïôåëÝóìáôá ôùí Dhiman et al. (1999), ðïõ á-

íáöÝñïíôáé üìùò óå áãåëÜäåò ãáëáêôïðáñá-

ãùãÞò.

Áðü ôá áðïôåëÝóìáôá áõôïý ôïõ ðåéñÜìá-

ôïò óõìðåñáßíåôáé üôé ç óõììåôï÷Þ óå ÷áìçëÜ

ó÷åôéêÜ ðïóïóôÜ ôïõ áêáôÝñãáóôïõ Þ áëå-

óìÝíïõ âáìâáêüóðïñïõ óôï óéôçñÝóéï ðñï-

âÜôùí, áýîçóå ôç ãáëáêôïðáñáãùãÞ, ôç ëéðï-

ðåñéåêôéêüôçôá êáé ôçí ðáñáãùãÞ ëßðïõò ôïõ

ãÜëáêôïò, ôç äéïñèùìÝíç ùò ðñïò ôç ëéðïðå-

ñéåêôéêüôçôá êáé ôçí åíÝñãåéá ðïóüôçôá ãÜëá-

êôïò, ôéò áíáëïãßåò ôùí TVA, cis-9,trans-11

CLA, óõíïëéêïý CLA, åëáúêïý ïîÝïò êáé ãåíé-

êÜ ôùí åõåñãåôéêþí ãéá ôçí õãåßá ôïõ áíèñþ-

ðïõ ìïíïáêüñåóôùí, ðïëõáêüñåóôùí êáé á-

êüñåóôùí, óõíïëéêÜ, ëéðáñþí ïîÝùí ôïõ ãÜ-

ëáêôïò êáé ìåßùóå ôéò áíáëïãßåò ôùí áèçñùãå-

íåôéêþí ëéðáñþí ïîÝùí ëáõñéêïý êáé ìõñéóôé-

êïý êáèþò êáé ôùí êïñåóìÝíùí, óõíïëéêÜ, ëé-

ðáñþí ïîÝùí ôïõ ãÜëáêôïò.

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, óôï ßäéï ÊÝíôñï, êáèþò êáé óôï ðñï-

óùðéêü ôïõ éäßïõ ÊÝíôñïõ ãéá ôç óõìâïëÞ

ôïõò óôçí ðñáãìáôïðïßçóç ôçò åñãáóßáò. Åðß-

óçò, èåñìÝò åõ÷áñéóôßåò åêöñÜæïíôáé óôéò Åë-

ëçíéêÝò Âéïìç÷áíßåò Æùïôñïöþí (ÅË.ÂÉ.Æ.

ÁÅ) ãéá ôçí Üëåóç ôïõ âáìâáêüóðïñïõ.

16 ÍÞôáò Ä., ê.Ü.

EFFECT OF WHOLE AND GROUND COTTONSEED ON CHEMICAL

COMPOSITION, FATTY ACID PROFILE AND CLA OF SHEEP MILK
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Abstract. This study aimed to investigate the effects of dietary whole cottonseed or

ground cottonseed on milk yield and milk composition as well as on fatty acid profile, con-

jugated linoleic acid and other desirable fatty acids. Twenty four ewes of the mountain na-

tive Greek breed assigned to 3 treatments according to a completely randomized design

were fed 3 isonitrogenous diets A, B and C. The control diet (A) containing soybean meal,

maize grain, barley grain, alfalfa hay, wheat straw and a mineral and vitamins mixture was

compared to diets B and C containing 14% whole cottonseed (WCS) or 14% ground whole

cottonseed (GCS). Measurements were made during the last two days of each of 6

two-week periods of the experiment at 06:00 and 18:00.



The replacement of part of the maize grain and soybean meal by either whole cottonseed or

ground whole cottonseed in diets B and C did not affect the final body weight of ewes, the

protein, lactose and SNF contents or the daily protein, lactose and SNF yields. The daily

milk yield, milk fat content and yield, somatic cell counts (SCC), fat-corrected milk

(FCM) and energy-corrected milk (ECM) were higher for ewes fed the whole cottonseed

and ground cottonseed diets than for ewes fed the control diet. The differences, however,

among treatments B and C for all previous mentioned parameters were not significant.

The inclusion of whole cottonseed or ground cottonseed in the diets of ewes decreased the

proportion of most of the saturated fatty acids and increased the unsaturated fatty acids in

milk fat. The proportions of short and medium-chain fatty acids C6:0, C8:0, C10:0, C12:0,

C14:0 were significantly lower in milk fat of ewes fed the WCS and GCS diets than those in

the milk fat of ewes fed the control diet. There were detected, however, a decreased propor-

tion of some unsaturated fatty acids, such as the C10:1n1, C14:1n5, C16:1n7, C17:1n7, with

a corresponding increased proportion of the saturated fatty acids C18:0 êáé C20:0 in milk fat

of ewes fed the WCS and GCS diets than those in the milk fat of ewes fed the control diet.

The proportions of long-chain unsaturated fatty acids C18:1n9t, C18:1n11t (TVA), C18:1n9c,

C18:2n6t, C18:2n6c, CLA(c-9, t-11) êáé CLA(c-9, c-11) were significantly higher in milk fat

of ewes fed the WCS and GCS diets than those in the milk fat of ewes fed the control diet, apart

from the C20:5n3C(EPA), the proportion of which was lower in milk fat of ewes fed the WCS

and GCS diets than those in the milk fat of ewes fed the control diet.

The proportions of monounsaturated (MUFA), polyunsaturated (PUFA), n-6, CLA and to-

tal unsaturated fatty acids were significantly higher in milk fat of ewes fed the WCS and

GCS diets than those in the milk fat of ewes fed the control diet, while the proportion of to-

tal saturated fatty acids was lower in milk fat of ewes fed the WCS and GCS diets than

those in the milk fat of ewes fed the control diet.

The proportions of unsaturated fatty acids and CLA in milk fat of ewes increased by a

mean of 20.2% and 22.0%, respectively, when untreated full fat cottonseeds were fed and

increased 13.2% and 26.2%, respectively, when ground full fat cottonseeds were fed com-

pared with the unsaturated fatty acid content when fed the control diet. We concluded that

the unsaturated fatty acid and conjugated linoleic acid contents in milk fat of ewes as well

as the milk fat content and yield can be increased by the inclusion of cottonseeds in the di-

ets of ewes.

(Key words: cottonseed, CLA, linoleic acid, ewe, milk)

ÂÉÂËÉÏÃÑÁÖÉÁ

AbuGhazaleh, A. A., Schingoethe, D. J., Hippen,

A. R. and Kalsceur, K. F. 2003. Milk conju-

gated linoleic acid response to fish oil

supplementation of diets differing in fatty

acid profiles. J. Dairy Sci. 86: 944-953.

Addis, M., Cabiddu, A., Pinna, G., Decandia, M.,

Piredda, G., Pirisi, A. and G. Molle 2005.

Milk and cheese fatty acid composition in

sheep fed Mediterranean forages with refer-

ence to Conjugated Linoleic Acid cis-9,

trans-11. J. Dairy Sci. 88: 3443-3454.

Anderson, M.J., Obadiah, Y.E.M., Boman, R.L.

and J.L. Walters. 1984. Comparison of whole

cottonseed, extruded soybeans or whole sun-

flower seeds for lactating dairy cows. J.

Dairy Sci. 67: 569-573.

Association of Official Analytical Chemists

(AOAC). 1990. Official Methods of Analy-

sis. Vol. II. 15th ed. AOAC, Arlington, VA.

Baker, J.G., Tomlinson, J.E. and W.H. McGee.

1985. The evaluation of soybean meals,

roasted whole soybeans and whole cotton-

Åðßäñáóç ôïõ âáìâáêüóðïñïõ óôç ÷çìéêÞ óýóôáóç êáé óôï CLA ðñüâåéïõ ãÜëáêôïò 17



seed as a concentrate ingredient for lactating

dairycows. J.DairySci. 68 (Suppl. 1): 258.

Bauman, D.E., Baumgard, L.H., Corl, B.A. and

J.M. Griinari. 1999. Biosynthesis of conju-

gated linoleic acid in ruminants. Proceedings

of the American Society of Animal Science.

1-12.

Bocquier, F., F. Barillet, P. Guilloouet and M.

Jacquin. 1993. Prévision de l’énergie du lait

de brebis a partir de différents résultats

d’analyses: proposition de lait standard pour

lesbrebis laitières.AnnZootech.42:57-66.

Bouattour, M.A., 2007. Effects of Feeding Dif-

ferent Vegetal Fat Sources to Increase Conju-

gated Linoleic Acid in Milk of Small Rumi-

nants and Interaction with Fibrolytic En-

zymes. Tesi Doctoral, Universitat Autònoma

de Barcelona, Bellarerra, Febrer 2007.

Bulliyya, G. 2002. Influence of fish consumption

on the distribution of serum cholesterol in li-

poprotein fractions: comparative study

among fish-consuming and no-fish consum-

ing populations. Asia Pac. J. Clin. Nutr. 11,

104-111.

Cabiddu, A., Decandia, M., Addis, M., Piredda,

G., Pirisi, A. and G. Molle. 2005. Managing

Mediterranean pastures in order to enhance

the level of beneficial fatty acids in sheep

milk. Small Ruminant Research. 59:

169-180.

Chilliard, Y., Rouel, J., Ferlay, A., Bernard, L.,

Gaborit, P., Raynal-Ljutovac, Laurel, A. and

C. Leroux. 2006. Optimising goat’s milk and

cheese fatty acid composition. In: Improving

the fat content of foods. Williams, C. and J.

Buttriss (ed.). CRC press. Woodhead Pub-

lishing Limited, Cambridge England.

281-312.

Chin, S.F., Liu, W., Stocrkson, J.M., Ha, Y.L. and

N.W. Pariza. 1992. Dietary sources of conju-

gated dienoic isomers of linoleic acid, a

newly recognized class of anticarcinogens. J.

Food Compos. Anal. 5: 185-197.

Chouinard, P.Y., Corneau, L., Butler, W.R.,

Chilliard, Y., Drackley, K. and D.E. Bauman.

2001. Effect of dietary lipid source on conju-

gated linoleic acid concentrations in milk fat.

J. Dairy Sci. 84: 680-690.

Coppock, C.E., West, J.W., Moya, J.R., Nave,

D.H., Labore, J.M., Thompson, Rove, L.D.

and C.E. Gates. 1985. Effects of amount of

whole cottonseed on intake, digestibility and

physiological responses of dairy cows. J.

Dairy Sci. 68: 2248-2258.

Coppock, C.E., Lanham, J.K. and J.I. Horner.

1987. A review of the nutritive value and uti-

lization of whole cottonseed, cottonseed

meal and associated by-products by dairy

cattle.Anim.FeedSci.Technol. 18:89-129.

Corl, B.A., L.H. Baumgard, D.A. Dwyer, J.M.

Griinari, B.S. Phillips and D.E. Bauman,

2001. The role of delta(9)-desaturase in the

production of cis-9, trans-11 CLA. J. Nutr.

Biochem., 12: 622-630.

Dayani, O., G. Ghorbani, T. Entz, C.M. Ross,

M.A. Shah, K.A. Beauchemin, P. S. Mir and

Z. Mir, 2004. Effect of dietary soybean or

sunflower seeds on milk production, milk

fatty acid profile and yield of conjugated

linoleicacid.Can. J.Anim.Sci., 84:113-124.

Dhiman, T.R., Helmink E.D., McMahon, D.J.,

Fife, R.L. and M.W. Pariza. 1996. Conju-

gated linoleic acid content of milk from cows

feddifferentdiets. J.DairySci. 82:417-419.

Dhiman, T.R., Helmink E.D., McMahon, D.J.,

Fife, R.L. and M.W. Pariza. 1999. Conju-

gated Linoleic Acid content of milk and

cheese from cows fed extruded oilseeds. J.

Dairy Sci. 82: 412-419.

Dhiman, T.R., Satter, L.D., Pariza, M.W., Galli,

M. P., Albright, K. and M.X. Tolosa. 2000.

Conjugated Linoleic Acid content of milk

from cows offered diets rich in Linoleic and

LinolenicAcid. J.DairySci. 83:1016-1027.

Dhiman, T.R., Seung-Hee, N. and A.L. Ure.

2005. Factors affecting conjugated linoleic

acid content in milk and meat. Crit. Rev.

Food Sci. Nutr. 45:463-482

Farmer, A., Montory, V., Dinneen, S. and C. Clar.

2003. Fish oil in people with type 2 diabetes

mellitus (Cochrane Methodology Review).

18 ÍÞôáò Ä., ê.Ü.



In The Cochrane Library, Issue 4.

Chichester,UK:JohnWileyandSons,Ltd.

Fellner, V., F.D. Sauer and J.K.G. Kramer. 1995.

Steady-state rates of linoleic acid

biohydrogenation by ruminal bacteria in

contiuous culture. J. Dairy Sci.

78:1815-1823

Folch, J, Lees, M, and Sloane-Stanley, G.H.

1957. A simple method for the isolation and

purification of total lipids from animal tis-

sues. J. Biol. Chem. 226: 497-509.

Fujimoto, K., Kimoto, H., Shiskura, M., Endo, Y.

and K. Ogimoto. 1993. Biohydrogenation of

linoleic acid by anaerobic bacteria isolated

from rumen. Biosc. Biotech. Biochem.

57:1026-1027

Griinari, J.M. and D.E. Bauman. 1999.

Biosynthesis of Conjugated Linoleic Acid

and its incorporation into meat and milk in

ruminants. In: Advances in conjugated

linoleic acid research, Volume 1. Yurawecz,

M., Mossoba, J.K.G., Kramer, J., Pariza, M.

and G.J. Nelson. (ed.) AOCS Press, Cham-

paign, Illinois.

Griinari, J.M., Corl, B.A., Lacy, S.H., Chouinard,

P.Y., Nurmela, K.V.V. and D.E. Bauman.

2000. Conjugated linoleic acid is synthe-

sized endogenously in lactating dairy cows

by delta (9)–desaturase. J. Nutr. 30:

2285-2291

Goering, H.K. and P.J. Van Soest. 1970. Forage

fibre analysis. Agricultural Handbook No

379. U.S.D.A., Washington, DC.

Gómez-Cortés, P., P. Frutos, A. R. Mantecón, M.

Juárez, M. A. de la Fuente and G. Hervás,

2008b. Addition of olive oil to dairy ewe di-

ets: Effect on milk fatty acid and animal per-

formance. J. Dairy Sci., 91:3119-3127.

Harris, W.S., Park, Y. and W.S. Isley. 2003. Car-

diovascular disease and long-chain omega 3

fatty acids. Curr. Opin. Lipidol. 14:9-14.

Harvatine, K.J., Boisclair, Y.R. and D.E.

Bauman. 2009. Recent advances in the regu-

lation of milk fat synthesis. Animal 3:1 pp

40-54.

Hernández, E.R., M.M. Jácome, R.G. Lee, T.

Nakano, L. Ozimek and I.V. Guzmán, 2007.

High conjugated linoleic acid (CLA) content

in milk and dairy products using a dietary

supplementation of sunflower seed in cows.

Thrombogenic/atherogenic risk issues.

Arch. Latinoam. Nutr., 57:173-8. (Abstr., ar-

ticle in Spanish).

Hu, F.B., Cho, E., Rexrode, K.M. Albert, C.M.

and J.E. Manson. 2003. Fish and long- chain

omega – 3 fatty acids intake and risk of coro-

nary heart disease and total mortality in dia-

betic women. Circulation 107: 1852-1857.

Huang, H., Schoonmaker, J.P., Bradford, B.J. and

D.C. Beitz. 2008. Response of milk fatty acid

composition to dietary supplementation of

soy oil, conjugated linoleic acid, or both. J.

Dairy Sci. 91:260-270

Horner, J.L., Coppock, C.E., Schelling, G.T.,

LaBore, J.M. and D.H. Nave. 1986. Influ-

ence of niacin and whole cottonseed on in-

take, milk yield and composition, and sys-

temic responses of dairy cows. J. Dairy Sci.

69: 3087-3093.

ISO, Milk fat, 2002. Preparation of fatty acid

methyl esters. Int. Stand. ISO 15884, IDF

182 Int. Dairy Fed. Brussels, Belgium.

Jensen, R.G., 2002. The composition of bovine

milk lipid: January 1995 to December 2000.

J. Dairy Sci. 85:295-350

Kalaisakis P., 1982. Animal Nutrition and Feed-

ing. Agric. Univ. of Athens (Ed.), Athens,

Greece.

Karalazos, A., Dotas, D. and J. Bikos. 1992. A

note on the apparent digestibility and nutri-

tive value of whole cottonseed given to

sheep. Anim. Prod. 55:285-287.

Kelly, M.L., Kolver, E.S., Bauman, D.E., Van

Amburgh, M.E. and L.D. Muller. 1998. Ef-

fect of intake of pasture on concentrations of

conjugated linoleic acid in milk of lactating

cows. J. Dairy Sci. 81: 1630-1636.

Kay, J.K., Mackle, T.R., Aulist, M.J., Thomson,

N.A. and D.E. Bauman. 2004. Endogenous

synthesis of cis-9, trans-11 CLA in dairy

Åðßäñáóç ôïõ âáìâáêüóðïñïõ óôç ÷çìéêÞ óýóôáóç êáé óôï CLA ðñüâåéïõ ãÜëáêôïò 19



cows fed fresh pasture. J. Dairy Sci. 87:

369-378.

Khanal,R.C. and K.C. Olson. 2004. Factors af-

fecting conjugated linoleic acid content in

milk, meat and egg. A review. Pakistan Jour-

nal of Nutrition, 3 (2):82-98

Khanal, R.C. and T.R. Dhiman. 2007. Status of

milk fat conjugated linoleic acid (CLA) in se-

lected commercial dairies. Asia-Austr. J.

Anim. Sci. 20(10):1525-1538

Littell, R.C, P.R. Henry, and C.B. Ammerman

1998. Statistical Analysis of Repeated Mea-

sures Data Using SAS Procedures. J. Anim.

Sci. 76:1216–1231.

Luna, P., J. Fonteca, M. Juárez and M.A. de la

Fuente, 2005b. Changes in the Milk and

Cheese Fat Composition of Ewes Fed Com-

mercial Supplements Containing Linseed

with Special Reference to the CLA Content

and Isomer Composition. Lipids,

40:445–454.

Mele, M., A. Buccioni, F. Petacchi, A. Serra, S.

Banni, M. Antongiovanni and P. Secchiari,

2006. Effect of forage/concentrate ratio and

soybean oil supplementation on milk yield,

and composition from Sarda ewes. Anim.

Res., 55:273–285.

Mel’uchova, B., Blasko, J., Kubinec, R., Gorova,

R., Dubravska, J., Margetin, M. and M.

Sojak, 2008. Seasonal variations in fatty acid

composition of pasture forage plants and

CLA content in ewe milk fat. Small Rumi-

nant Research. 78: 56-65.

National Research Council (NRC). 1971. Atlas

of nutritional data on United States and Ca-

nadian feeds. National Academic Press,

Washington, D.C., 279 pp.

National Research Council (NRC). 1985. Nutri-

ent Requirements of Sheep. Sixth revised

edition. National Academic Press, Washing-

ton, D.C.

ÍÞôáò, Ä., ÊáñáëÜæïò, Á. êáé Ä. ËéáìÜäçò.

1997. Åêôßìçóç ôçò ðåðôéêüôçôáò êáé ôçò

èñåðôéêÞò áîßáò âáìâáêüóðïñïõ êáé åðß-

äñáóç åðß ôçò ðåðôéêüôçôáò ôïõ óéôçñåóßïõ

áõîáíïìÝíùí ðïóþí âáìâáêüóðïñïõ óå

áõôü. Åðéèåþñçóç Æùïôå÷íéêÞò ÅðéóôÞìçò,

24: 69-82.

ÍÞôáò, Ä., êáé Á. ÊáñáëÜæïò. 1997. Åðßäñáóç

ôïõ ðïóïóôïý óõììåôï÷Þò ôïõ âáìâáêü-

óðïñïõ óôçí ðåðôéêüôçôá ôùí èñåðôéêþí

ïõóéþí êáé ôçò ïëéêÞò åíÝñãåéáò éóïáæùôïý-

÷ùí êáé éóïåëáéïý÷ùí óéôçñåóßùí ðñïâÜ-

ôùí. Åðéèåþñçóç Æùïôå÷íéêÞò ÅðéóôÞìçò,

24: 83-94.

ÍÞôáò, Ä., ÊáñáëÜæïò, A. êáé Ä. Êùößäçò.

1998(á). Åðßäñáóç ôïõ âáìâáêüóðïñïõ óôá

æõìùôéêÜ öáéíüìåíá ôçò ìåãÜëçò êïéëßáò

ôùí ðñïâÜôùí. Åðéèåþñçóç Æùïôå÷íéêÞò

ÅðéóôÞìçò, 25: 45-56

ÍÞôáò, Ä., ÊáñáëÜæïò, Á. êáé Í. ÑïõìðéÝò. 1998

(â). Åðßäñáóç ôïõ ðïóïóôïý óõììåôï÷Þò

ôïõ âáìâáêüóðïñïõ óôï óéôçñÝóéï ðñïâÜ-

ôùí ðÜíù óôçí ðáñáãùãÞ êáé ôç óýóôáóç

ôïõ ãÜëáêôïò êáèþò êáé óôçí ðåñéåêôéêüôç-

ôá ôïõ áßìáôüò ôïõò óå ïñéóìÝíïõò ìåôáâï-

ëßôåò. Ãåùôå÷íéêÜ ÅðéóôçìïíéêÜ ÈÝìáôá.

9(3): 56-67.

ÍÞôáò, Ä., êáé Á. ÊáñáëÜæïò. 2002. In situ áðï-

äïìçóéìüôçôá ôçò îçñÞò êáé ïñãáíéêÞò ïõ-

óßáò êáé ôùí áæùôïý÷ùí ïõóéþí ôïõ âáìâá-

êüóðïñïõ óå óéôçñÝóéá ðñïâÜôùí. Åðéèåþ-

ñçóç Æùïôå÷íéêÞò ÅðéóôÞìçò, 29:87-104

ÍÞôáò, Ä., ÊáñáëÜæïò, Á., Ìß÷áò, Â. êáé Æ.

¢ìðáò. 2007. Åðßäñáóç áêáôÝñãáóôïõ êáé

êáôåñãáóìÝíïõ âáìâáêüóðïñïõ óôçí ðå-

ðôéêüôçôá óéôçñåóßùí ðñïâÜôùí. Åðéèåþ-

ñçóç Æùïôå÷íéêÞò ÅðéóôÞìçò, ÅéäéêÞ

¸êäïóç, 33: 96-97.

Nudda, A., McGuire, M.A., Battacone, G. and G.

Pulina. 2005. Seasonal variation in Conju-

gated Linoleic Acid and Vaccenic Acid in

milk fat of sheep and transfer to cheese and

ricotta. J. Dairy Sci. 88: 1311-1319.

Palmquist, D.L. and T.C. Jenkins. 1980. Fat in

lactation rations. Review. J. Dairy Sci. 63:

1-14.

Palmquist, D.L. 1984. The use of fats in diets for

lactating dairy cows. Pages 357-381. In Fats

in Animal Nutrition. J. Wiseman, ed.

Butterworths, Boston, MA.

20 ÍÞôáò Ä., ê.Ü.



Piperova, L.S., Sampugna, J., Teter, B.B.,

Kalscheur, K. ., Yurawecz, M.P., Ku, Y.,

Morehouse, K.M. and R.A. Erdman. 2002.

Duodenal and milk trans octadecenoic acid

and conjugated linoleic acid (CLA) isomers

indicate that postabsorptive synthesis is the

predominant source of cis-9-containing

CLA in lactating dairy cows. J. Nutr. 132:

1235-1241.

Ruxton, C.H.S., Reed, S. ., Simpson, M.J.A. and

K.J. Millington. 2007. The health benefits of

omega – 3 polyunsaturated fatty acids: a re-

view of the evidence. Journal of compilation.

The British Dietetic Association Ltd. J Hu-

man Nutr Dietet, 20: 275-285.

Rymer, C., Givens, D.I. and K.W.J. Wahle. 2003.

Dietary strategies for increasing

docosahexaenoic acid (DHA) and

eicosapentaenoic acid (EPA) concentrations

in bovine milk: a review. Nutritional Ab-

stracts and Reviews. Jeries B: Livestock

Feeds and Feeding. 73(4) 10R-25R.

Sanz Sampelayo, M.R., Chilliard, Y, Schmidely,

Ph. and J. Boza. 2007. Influence of type of

diet on the fat constituents of goat and sheep

milk.SmallRuminantResearch.68:42-63.

Sinclair, L.A., Lock, A.L., Early, R. and D.E.

Bauman. 2007. Effects of Trans-10, Cis-12

Conjugated Linoleic Acid on Ovine Milk Fat

Synthesis and Cheese Properties. J. Dairy

Sci. 90: 3326-3335.

Teter, B.B. and T.C. Jenkins.2006. Conjugated

linoleic acid synthesis within the gut

microvial Ecosystem of Ruminants. In: Ad-

vances in conjugated linoleic acid research,

Volume 3. Yurawecz, M., Kramer, J.,

Gudmundsen, O., Pariza, M. and S. Banni

(ed.) AOCS Press, Champaign, Illinois.

Tsiplakou, E., Mountzouris, K.C. and G. Zervas.

2006a. Concentration of conjugated linoleic

acid in grazing sheep and goat milk fat. Live-

stock Science 103, 74-84.

Tsiplakou, E., Mountzouris, K.C. and G. Zervas.

2006b. The effect of breed, stage of lactation

and parity on sheep milk fat CLA content un-

der the same feeding practices. Livestock

Science 105, 162-167.

Tsiplakou, E. and G. Zervas, 2008. The effect of

dietary inclusion of olive tree leaves and

grape marc on the content of conjugated

linoleic acid and Vaccenic acid in the milk of

dairy sheep and goats. Journal of Dairy Re-

search 75, 270-278.

Vasta, V., Nudda, A., Cannas, A., Lanza, M. and

A. Priolo. 2008. Alternative feed resources

and their effects on the quality of meat and

milk from small ruminants. Animal Feed

Science and Technology. 147: 223-246.

Ward, A.T., Wittenberg, K.M., Froebe, H. M.,

Przybylski, R. and L. Malcolmson. 2003.

Fresh forage and solid supplementation on

Conjugated Linoleic Acid levels in plasma

and milk. J. Dairy Sci. 86: 1742-1750.

Yurawecz, M., Kramer, J., Gudmundsen, O.,

Pariza, M. and S. Banni. 2006. Advances in

Conjugated Linoleic Acid Research, Volume

3. AOCS Press, Champain, Illinois.

Zhang, R. H., A. F. Mustafa and X. Zhao, 2006.

Effects of feeding oilseeds rich in linoleic

and linolenic fatty acids to lactating ewes on

cheese yield and on fatty acid composition of

milk and cheese. Anim. Feed Sci. Technol.,

127:220–233.

ÆÝñâáò, Ã., Öåããåñüò, Ê., Êáñïýíôæïõ, Å. êáé Ã.

Ðáðáäüðïõëïò. 1990. ÄéáéôçôéêÞ åêôßìçóç

âáìâáêüóðïñïõ óôá ðñüâáôá. Åðéèåþñçóç

Æùïôå÷íéêÞò ÅðéóôÞìçò, 11: 25-28.

Åðßäñáóç ôïõ âáìâáêüóðïñïõ óôç ÷çìéêÞ óýóôáóç êáé óôï CLA ðñüâåéïõ ãÜëáêôïò 21




