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Effect of Restriction of Vitamin A and D on Carcass
Characteristics in Hanwoo Steers
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Abstract

Sixty Hanwoo steers(15 months of age: 409+29.2 kg of BW) were used to evaluate the
effects of dietary vitamins A and D restriction on carcass characteristics. Steers were
allotted randomly to 1 of 4 treatments: Control(diet supplemented with vitamins A, D
and E), -A (diet supplemented with vitamins D and E), -D(diet supplemented with
vitamins A and E) and —AD(diet supplemented with vitamin E only). Steers were fed the
experimental diet for a period of 8 months(untii 23 months of age), and then
supplemented with vitamins A and D at 0.05% of the diet(as fed-basis) from 24 to 26
months of age, and at 0.1% of the diet from 27 to 31 months of age(harvesting time).
Dietary restriction of vitamins A and D did not affect DM intake, daily gain and feed
conversion ratio. But the concentration of serum retinol was significantly(P<0.05)
decreased by vitamin A restriction with the lowest concentration being seen at 23
months of age(345.0 ug/L and 326.7pg/L for control and -D treatment versus 169.3 u
g/L and 175.4 pg/L for —A and —AD treatments). The serum concentration of 25(0OH)Ds
was also decreased significantly(P<0.05) by vitamin D restriction and the lowest
concentration was seen at 18 months of age(53.7ng/ml and 61.8ng/ml for control and -
A treatment versus 24.0 ng/ml and 24.5 ng/ml for -D and —AD treatments). After the
restriction period of vitamins A and D, the concentrations of retinol and 25(0H)D; for -
A, -D and -AD treatments were recovered at those of control. Dietary restriction of
vitamins A and D did not affect carcass weight, backfat thickness, ribeye area, quality
grade and vyield grade. But marbling score was significantly increased by vitamin A
restriction compared with control(6.73, 6.87 and 5.73 for -A, -AD and control,
respectively). The results of the present study suggested that dietary vitamin A
restriction could improve marbling score in Hanwoo steers.
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Table 1. Ingredients and chemical compositions of the experiment diets

Fattening period

Early Mid Late
Ingredients(as fed-basis, %)
Flaked corn grain 4.4 74 14.8
Soybean hull 8.8 49 5.2
Lupin Hull 44 49 2.1
Beet pulp 44 49 2.6
Fermented feed 44 49 5.2
Compound feed 254 26.8 28.5
Whole cotton seed 2.6 3.0 3.6
Rye grass silage 6.6 6.7 0.0
Rice straw 13.2 11.1 9.6
Molasses 38 37 34
Corn steep liquor 38 2.5 2.1
Direct-fed microbials 0.20 0.20 0.20
Buffer 0.30 0.30 0.35
Vitamin mixture 0.00 0.05 0.10
Water 17.7 18.6 22.3
Sum 100.0 100.0 100.0
Chemical compositions(DM, %)
Dry matter 66.6 61.5 71.6
Crude protein 14.4 15.7 14.9
Neutral detergent fiberNDF 404 44.8 41.6
Acid detergent fiber 253 23.0 18.2
Crude ash 6.9 6.8 6.0
TDN 75.0 76.3 79.5
(wheat middlings)& ARSI OT, G0 AlH 71Tt
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Fig. 1 Effects of restriction of vitamins A or D
on the concentration of serum retinol
in Hanwoo steers.
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indicates a significant difference between
treatments(P<0.05) at the given months of age. Error
bars represent standard error.

Fig. 2 Effects of restriction of vitamins A or D
on the concentration of serum
25(0OH)D; in Hanwoo steers.
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Table 2. Effects of restriction of vitamins A or D on feed intake in Hanwoo steers

Age Treatments"” SEM? P value
(month)  Control -A -D -AD -A -D -A x -D
Dry matter intake(kg/d)

15 8.4 8.4 8.4 83 0.14 0.795 0.536 0.271
16 8.4 8.5 8.3 8.4 0.19 0.602 0413 0.940
17 8.5 8.6 8.2 8.3 0.48 0.832 0.102 0.167
18 8.6 8.6 84 84 0.25 0.794 0.126 0.628
19 8.1 8.0 79 79 0.25 0.946 0.451 0.893
20 8.0 8.1 79 79 0.31 0.974 0.405 0.687
21 8.0 8.2 8.0 7.8 0.39 0.982 0438 0.507
22 8.1 8.2 8.0 7.9 043 0.937 0.588 0.861
23 83 83 8.4 83 0.31 0.788 0.734 0.774
24 8.4 83 8.5 83 0.55 0.832 0.898 0.894
25 9.6 9.7 9.6 9.7 0.74 0.868 0.928 0.961
26 9.0 9.2 9.0 9.3 0.30 0.180 0.900 0.890
27 8.7 9.1 8.8 9.0 0.35 0.275 0.816 0.606
28 8.7 8.9 8.7 8.9 0.23 0314 0.804 0.804
29 8.5 8.8 8.5 8.8 0.28 0.156 0.907 0.907
30 84 8.6 84 8.6 0.40 0.430 0.947 0.961
31 8.2 8.4 8.3 8.3 0.28 0.742 0.915 0.862

" Control = a diet supplemented with vitamins A, D and E; -A = a diet supplemented with vitamins D and E; -D =
a diet supplemented with vitamins A and E; -AD = a diet supplemented with vitamin E only.
2 Standard error of the mean.

Table 3. Effects of restriction of vitamins A or D on growth performance in Hanwoo steers

Age Treatments” SEM? P value
(month) Control -A -D -AD -A -D -A x -D
Body weight(kg)
15 402 408 411 416 29.5 0.46 0.28 0.99
18 481 490 487 500 335 0.23 0.34 0.92
21 553 562 555 566 41.0 0.36 0.76 0.91
23 592 601 594 603 44.3 0.45 0.85 0.97
26 653 664 660 679 52.5 0.27 042 0.79
29 700 721 714 746 54.2 0.09 0.17 0.67
31 778 785 780 807 53.1 0.22 0.38 0.46
Daily gain(kg/d) 0.75 075 073 078 0058 0169 0.656 0.213

Feed conversion ratio 11.3 11.4 11.5 10.9 0.37 0.207 0.299 0.073

" Control = a diet supplemented with vitamins A D and E -A = a diet supplemented with vitamins D and E; -D =
a diet supplemented with vitamins A and E; -AD = a diet supplemented with vitamin E only.
2 Standard error of the mean.
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Table 4. Effects of restriction of vitamins A or D on carcass characteristics in Hanwoo steers

Treatments"” SEM P value
Control -A -D -AD -A -D -A x -D

Carcass weight (kg) 462 462 461 484 444 0329 0385 0307
Backfat 147 14.0 16.4 153 442 0436 0197 0840
thickness(mm)

Ribeye area(cm?) 946 951 99.2 999 970 0810 0063 0956
Marbling score 573° 673 600  687° 1251 0004 0515 0828
Quaity grade 276 492 393 591 0119 0420 0375
(T++:1+:1)

?A‘?é‘?'cfrade 285 375 0105 294 0485 0405 0749

@ ® Within a row means with different superscripts differ significantly(P<0.05).

" Control = a diet supplemented with vitamins A, D and E; -A = a diet supplemented with vitamins D and E; -D = a
diet supplemented with vitamins A and E; -AD = a diet supplemented with vitamin E only.

2 Standard error of the mean.
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