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Influences of Feeding Seleniferous Whole Crop Barley Silage
on Growth Performance and Blood Characteristics in Growing

Hanwoo Steers

Guk Won Kim', Ik Hwan Jo', Soon Hwangbo', Sung Hoon Lee®, Ouk Kyu Han®,
Tae Il Park® and In Bae Choi’

ABSTRACT

This study was conducted to investigate effects of feeding seleniferous whole crop barley silage (WCBS)
on growth performance and blood characteristics in growing Hanwoo steers. A total of 20 growing Hanwoo
steers, initially weighing on average 208.8 kg of body weight, were used and treatments were consisted of
1) controls : 0.1 mg/kg Se, 2) Tl : 0.3 mg/kg Se, 3) T2 : 0.9 mg/kg Se by combining seleniferous and/or
non-seleniferous WCBS, and 4) T3 : 0.9 mg/kg Se of inorganic Se treatment. Five steers were allocated to
each treatment, and the trial was lasted for 90 days. All experimental diets were included to 30% of
combination of seleniferous and/or non-seleniferous WCBS, and in T3 diet, sodium selenite that corresponds
to 0.9 mg/kg Se was added to control diets. Also, the diets were isonitrogenous and isocaloric among
treatments. Dietary level and type of selenium did not affect feed intakes and daily gain, and blood glucose
concentration was significantly (p<0.05) lower for controls than T1 and T2 treatments. Blood total lipid
concentration was significantly (p<0.05) decreased with increasing levels of dietary selenium, and also that of
T2 and T3 was significantly (p<0.05) lower than controls. LDL-cholesterol concentration was significantly
(p<0.05) lower for treatments including dietary selenium than controls, and also blood triglyceride
concentration was significantly (p<0.05) lower for T2 than controls. Overall, it was tended that feeding
seleniferous WCBS or inorganic Se increased blood IgG concentration, and in the same dietary selenium
levels, T2 treatment was higher for IgG than T3 group (p>0.05). Blood selenium concentration was
significantly (p<0.05) increased by feeding increasing levels of seleniferous WCBS, but there was no
significant difference between controls and T3 group. These results showed that feeding seleniferous WCBS
to growing Hanwoo steers was responsible for saccharide and lipid metabolism, and in particular, it reduced
their total lipid and blood LDL-cholesterol concentrations. Furthermore, selenium present in seleniferous
WCBS rather than inorganic selenium was better available in intestinal absorption, and it might help to
enhance immunity in growing and younger stages of Hanwoo steers.

(Key words : Seleniferous whole crop barley silage, Blood characteristics, Inorganic Se, Immunity, Growing
Hanwoo stees)
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Table 1. Chemical composition of Se-fertilized 3. A|&AIE & Afkziz|
and non-Se-fertilized whole crop
barley silage on dry matter basis

& A7l AR AExEe 2dA 9l
T -
Whole crop barley" silage Ttarsledokazeko] Zh7b 149 W 71%E ukE
Non-Se- )\ N . .
fertliged __Seerilized” sl vistsigln, Akl % seb
Moisture, % 67.50 66.97 2 Table 29 Jelfic} A EsteFe] o=
cude prowen %o 1 o Aue] AdelAe ABNE 0% THILEE
() . .
’ wlalsld 7 wels]l Aldalg A AR
Ether extract, % 21.95 25.93 H‘E‘j“f » MR ARAas _Hzﬂ 2 A
Crude ash, % 536 4.84 o715 &3l 24 (07:0002 2% (17:000= 1}
Calcium, % 0.23 0.26 ol 23] A AAAZeH, =2 A w55
Phosphorus, % 0.25 0.24 715 o) 83l AFEA AHE 4 Y= = 3}
Selenium, mg/kg 0.09 3.57 At} olel AlgAlF=Re 19 23] Zoj=ky} o}

D) e . .
Nitrogen fertilizer for Se and non-Se-barley was applied o) A =1 =2 )=
in the form of urea at a rate of 150kg N ha . wE oP AkEsel A AeArmE 3k

Sodium selenate as selenium fertilizer was applied 2 ol 28 ARG T, AFL 30Uwo)
at a rate of 120 g Se ha . AT b =

Table 2. Ingredients and chemical composition of experimental diets on dry matter basis

Item Treatments"

Control Tl T2 T3
Corn grain, % 23.75 23.75 24.30 23.75
Corn gluten feed, % 28.00 28.15 28.10 28.00
Corn gluten meal, % 4.85 4.70 445 4.85
Rice straw, % 12.00 12.00 11.70 12.00
Non-Seleniferous WCBS?, % 30.00 24.40 7.00 30.00
Seleniferous WCBS, % — 5.60 23.00 —
Limestone, % 1.00 1.00 1.05 1.00
Sodium chloride, % 0.20 0.20 0.20 0.20
Vitamin/mineral mixture”, % 0.20 0.20 0.20 0.20
Sodium selenite”, mg/kg - - - 1.75
Total, % 100.00 100.00 1000.00 100.00
Chemical composition
Moisture, % 28.89 28.75 28.62 28.84
Crude protein, % 14.01 14.01 14.02 14.00
Ether extract, % 3.48 343 3.27 3.47
Crude fiber, % 13.56 13.79 14.40 13.57
Crude ash, % 5.87 5.85 5.71 5.83
Calcium, % 0.49 0.50 0.52 0.51
Phosphorus, % 0.32 0.32 0.32 0.32
Selenium, mg/kg 0.11 0.29 0.91 0.89
TDN”, % 70.94 70.93 71.05 70.94

Y Control : 0.1 mg/kg Se, Tl : 0.3 mg/kg Se, T2 : 0.9 mg/kg Se by combining seleniferous and/or non-seleniferous
WCBS (control, T1 and T2), and T3 : Control + inorganic Se treatment as sodium selenenite (0.9 mg/kg Se).

; Abbreviates whole crop barley silage.

) Vitamin/mineral mixture provided per kilogram of diet: 5,820 IU vitamin A, 582 IU vitamin Ds, 22 IU
vitamin E, 4.4 mg vitamin K, 5.8 mg riboflavin, 3.3 mg pantothenic acid, 34.9 mg niacin, 29 ug vitamin By,
100 mg Zn, 50 mg Fe, 27 mg Mn, 6 mg Cu, 0.7 mg I, and 0 mg Se.

9 Purchased from Sigma Korea. > Abbreviates total digestible nutrients (Calculated value).
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Table 3. Growth performances of growing Hanwoo steers fed diets containing increasing
levels of seleniferous whole crop barley silage

Treatments’

ftems Control Tl T2 T3 SEM”
Initial body weight, kg 209.2 208.2 207.2 210.8 41.29
Final body weight, kg 278.2 278.4 2772 279.2 38.28
Daily dry matter intake, kg 8.43 8.42 8.43 8.42 0.510
Average daily gain, kg 0.76 0.78 0.78 0.76 0.091
Feed intake : gain 11.09 10.79 10.81 11.08 0.595

" See Table 2, ? Standard error of the mean.
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Table 4. Serum metabolic substances of growing Hanwoo steers fed diets containing
increasing levels of seleniferous whole crop barley silage

Htems Treatments" SEM
Control T1 T2 T3

Total protein, g/dl

d 30 6.54 6.38 6.66 6.50 0.33
d 60 6.64 6.86 7.04 7.14 0.63
d 90 6.44 6.86 6.68 6.74 0.48
Overall 6.54 6.70 6.79 6.79 0.50
Albumin, g/dl

d 30 3.44 3.38 3.36 3.42 0.16
d 60 3.48 3.46 3.46 3.46 0.24
d 90 3.52 3.34 3.50 3.30 0.18
Overall 3.48 3.39 3.44 3.39 0.19
Glucose, mg/dl

d 30 78.0 84.8 84.8 86.2 6.95
d 60 83.4 93.4 91.2 84.4 7.03
d 90 85.2° 92.6" 90.2% 90.0" 485
Overall 82.2° 90.3" 88.7" 86.9" 6.69
Total lipid, mg/dl

d 30 270.4 254.0 264.4 245.2 35.60
d 60 287.6" 259.4" 230.4° 233.8" 36.23
d 90 269.4* 247.6™ 204.0° 201.2° 39.77
Overall 275.8° 2537 232.9° 226.7° 38.4

" See Table 2, ? Standard error of the mean

“®Means in a row with different superscripts are significantly different (p<0.05).
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Table 5. Hepatic lesion enzymes and lipid metabolic intermediates in the serum of growing
Hanwoo steers fed diets containing increasing levels of seleniferous whole crop

barley silage

ltem Treatments" SEM
Control T1 T2 T3

SGOT?, U/ ¢
d 30 66.8 65.6 59.8 68.6 12.93
d 60 68.0 60.8 60.8 58.8 12.11
d 90 72.8 61.4 64.2 62.8 8.43
Overall 69.2 62.6 61.6 63.4 10.87
SGPT”, U/ ¢
d 30 20.4 21.0 19.2 20.2 2.86
d 60 22.0 20.4 20.0 19.8 3.75
d 90 24.6 22.0 20.8 21.0 2.67
Overall 223 21.1 20.0 20.3 3.08
Total cholesterol, mg/dl
d 30 138.0 130.0 128.4 124.8 21.51
d 60 147.0 127.4 121.2 124.6 23.03
d 90 140.6 133.4 138.8 137.6 26.47
Overall 141.8 130.2 129.4 129.0 22.65
LDL cholesterol?, mg/dl
d 30 32.8" 24.6° 23.8" 23.0° 5.56
d 60 29.6° 212° 21.4° 212° 4.80
d 90 272 232 24.0 25.6 5.40
Overall 29.9° 23.0° 23.1° 23.3° 5.20
Triglyceride, mg/dl
d 30 21.8 232 21.6 19.8 3.67
d 60 21.6 23.8 252 18.6 4.73
d 90 20.6° 17.6™ 11.4° 14.8% 4.78
Overall 213 215 19.4 17.7 4.43

Y See Table 2

P SGOT abbreviates serum glutamic-oxaloacetic transaminase
' SGPT abbreviates serum glutamic-pyruvic transaminase
# Low-density lipoprotein cholesterol

* Standard error of the mean.
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Table 6. Serum IgG and Se concentrations of growing Hanwoo steers fed diets containing
increasing levels of seleniferous whole-crop barley silage

Treatments" 2
Item SEM
Control T1 T2 T3

IgG, mg/dl

d 30 561.4 564.2 651.2 585.2 176
d 60 655.0 658.0 732.4 667.8 232
d 90 585.4 659.4 678.6 617.0 214
Overall 600.6 627.2 687.4 623.3 199
Selenium, ng/ml

d 30 287.4 290.0 320.0 294.8 36.5
d 60 287.4 296.4 327.8 301.2 283
d 90 272.2° 312.6% 335.8" 297.2% 20.8
Overall 2823 299.7° 327.9° 297.7° 28.0

" See Table 2, ? Standard error of the mean.
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