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Aarhus University - some facts

= Main campus in Aarhus, Denmark FO u I u

= Top 100 university

= 43,000 students

= 4400 international students

= 80 Bachelorand 120 Master degree
programmes

= Graduate university

= 60 % of Master degree programmes are
taught in English

= 6,600 academic staff (incl. PhD students)

= More than 800 exchange agreements with
universities all over the world.
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(Knudsen et al. 2001)
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Dry cows 1000 960

Lactating cows 500 480

/ Close up 1800
W

1600 kg cow 2)SEGES, 2022
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Natural
vitamin E
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/ Weiser, H. and M. Vecchi. Internat. J. Vit. Nutr. Res. 52: 351-370, 1982.
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Conventional method
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| All-rac-a-tocopherol




: CH
The 4 Synthetic forms A M }—) ~
with 2S configuration CH3 -

R 3
o4
N

CH4

2SR/SR/S-a-tocopherol HaC

HO

CH,

The 4 2R isomers
Natural

RSS RRS RRR RSR

\ \

BEAO

o

(Jensen & Lauridsen, 2007, Vitamins and Hormones)



22

Rat plasma

21

——_

m2S

B RSS
@ RRS
ORSR
B RRR

(Jensen & Lauridsen, 2007, Vitamins and Hormones)



—

Rat plasma 1,4 5
22 8 Cow plasma

!3 .
25

55
3,7

m2S

B RSS
@ RRS
ORSR
B RRR

21

84,4
(Jensen & Lauridsen, 2007, Vitamins and Hormones)



The affinity of a-TTP differs bettween animal species
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Therefore it is relevant to study absorption, metabolism
and secretion of tocopherol stereoisomers in dairy cows
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Daily intake, mg
23 62
165.2 7 1

609 (s 84
8.70 @ 130

/v (Lashkari et al. 2023, Animal Nutrition)
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Daily balance, mg

1808 1021 915 72 235
153 292 -184 40 61
591 228 420 16 62
744 520 236 56 123
(Lashkari et al. 2023, Animal Nutrition)
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Digestibility, mg/g
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P<001
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(Lashkari et al. 2023, Animal Nutrition)
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Oxidized RRR-a-tocopherol a-Tocotrienol
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» Intramuscular injection of 2.5 g all-rac-a.-
tocopheryl acetate into 4 lactating cows.

» Blood and milk samples through 10 days.

» Quantitative analysis of individual
stereoisomers of a-tocopherol.

(Jensen et al. Food Chem 2020)
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Tocopherol, ug/ml plasma

a-Tocopherol stereocisome
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a-Tocopherol stereoiso

1,2 -
RRR
1,0 1
0,8 1

0,6 -

Hg/g milk

RRS RSS RSR

0 2 4 6 8 10 12

Days (Jensen et al. Food Chem 2020)



\

RRR RRS RSS RSR 2S

Elimination rate, h 0.36b 0.33> 0.73b 0.78> | 1.92a

Half life t,, 2.92a 0.53P (0.95b (.95°P 0.38P
Relative

biocavailability 1.002 | 1.05¢ 0.872 0.83% | 0.17°

compared to RRR-
a-tocopherol

(Jensen et al. Food Chem 2020)
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RRR RRS RSS RSR 2S
Accumulated 50.82 | 22.6 20.1b 17.9b | 6.7¢
secretion, mg

Total secretion of b b b
ot o 16.32 | 7.24> 6.43b 5.74b | 0.67¢

Relative
bioavailability 1.00° | 0.51° 0.46> 0.392 | 0.05¢

compared to RRR-
a-tocopherol

(Jensen et al. Food Chem 2020)
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» RRR-a-tocotrienol anc
the precursors

» Overall feed to ileum digestibility was measured to be
251 mg/g for synthetic a-tocopherol

/ 555 mg/g for RRR-a-tocopherol
W
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> Lowest bloavallablllty\

» 2S stereoisomers of a-tocopherols is almost
completely absent in milk

» Liver accumulate 2S stereoisomers of a-tocopherols
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