 
Effect of Vitamin E Form and Addition of Dietary Fat on α-tocopherol Absorption in Cecectomized Cockerels

Damien P. Prévéraud1,2, Estelle Devillard1, Patrick Borel2
1Adisseo France SAS - CERN, Commentry, 03600, France ; 2UMR NORT 1062 INSERM / 1260 INRA / Aix-Marseille Université, Marseille Cedex 5, 13385, France

Vitamin E (VE) is commonly included in poultry feed as its stable form of dl-α-tocopheryl acetate (TAC). Once in the intestine, it is assumed that the ester is hydrolyzed to release α-tocopherol (TOL), the active free form of VE and the one also assumed to be absorbed (Cohn et al., 1992). This absorption mechanism is closely linked to that of dietary fat (Surai, 1999). A preliminary trial (Trial 1) aimed to develop a new model to study absorption of VE in cecectomized cockerels. A second trial (Trial 2) was performed to investigate the effect of dietary fat (amount and type of fatty acids) on TAC absorption. In Trial 1, 60 cecectomized cockerels (20 replications per treatment) received a spot dose of 40 IU VE by gavage. Three different sources of VE were tested: commercial dl-TAC 50% powder (E50), pure dl-TAC oil (TACo) and pure dl-TOL oil (TOLo). Blood samples were collected from the wing vein at 0, 6, 12, 24 and 96 h after gavage. Plasma was analysed for TOL content by HPLC. Excreta were also collected at 2, 26, 50, 74 and 98 h after gavage, and were then lyophilized and analyzed for VE content (total TOL after saponification). Animals were fed a VE-free diet during the whole duration of the study. In Trial 2, the same experimental conditions validated in Trial 1 were used. Only the 3 treatments differed: dl-TAC with no added fat (CTRL); dl-TAC mixed with 3% linseed oil (LIN) and dl-TAC mixed with 3% coconut oil (COC). In Trial 1, TOL concentration profile in plasma on 24h (Area Under the Curve ratio) was about two times higher (+98%; P<0.0001) after TOLo than after E50 and TACo administration, which were not significantly different (P=0.226). In the excreta, the E50 and TACo treatments led to significantly (P<0.001) higher total TOL content (29.7 mg and 31.2 mg, respectively; P=0.639) compared to TOLo (20.6 mg). In Trial 2, LIN and COC led to significantly (P<0.001) higher plasma TOL responses (+32% and +42%, respectively; P=0.133) compared to CTRL (P<0.001). This study shows that absorption of dl-TOL in cockerels is about two times higher than dl-TAC, and that the addition of 3% of fat significantly enhances TAC absorption.    

