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Influences of Seleniferous Whole Crop Barley Supplement on

Growth Performance and Blood Characteristics in Growing Pigs
Sung Hoon Lee1, Ik Hwan Joz*, Guk Won Kim2, Soon Hwangboz, Ouk Kyu Han3,

Tae Hwa Song3, Tae Il Park® and In Bae Choi®

ABSTRACT

This study was conducted to investigate effects of different levels of seleniferous whole crop barley
(WCB) supplementation on performance, and blood characteristics as physiological responses in growing
pigs. A total of 20 cross-bred pigs ((Landrace x Yorkshire) x Duroc) were divided into 4 treatments of 5
pigs each and experimental period lasted for 6 weeks. They were fed diets containing 0.1 (non-seleniferous
WCB as controls), 0.2, 0.4, and 0.6 mg/kg levels of selenium (Se) by supplementing seleniferous WCB, and
non-seleniferous or seleniferous WCB was formulated to 5% level in total ration. The diets were
isonitrogenous (18% crude protein) and isocaloric (3,500 kcal/kg digestible energy) across treatments.

Increasing levels of seleniferous WCB supplements did not affect feed intake and BW gain, and blood
total protein concentration was (p<0.05) significantly higher for 0.2 mg/kg Se treatments than for controls.
On d 14, blood albumin concentration was higher (p<0.05) for seleniferous WCB supplemented groups than
for control group. Contrarily, blood glucose concentration was tended to be higher for controls than for
seleniferous WCB groups. Blood total lipid concentration was significantly (p<0.05) lowered with increasing
levels of seleniferous WCB. Serum glutamic-oxaloacetic transaminase and glutamic-pyruvic transaminase did
not have any difference among treatments. It was tended that blood total cholesterol and triglyceride were
lowered with increasing levels of seleniferous WCB. Blood Se concentration was significantly (p<0.05)
increased with increasing levels of seleniferous WCB. The results indicate that Se present in seleniferous
WCB had favorable effects on blood characteristics and blood Se increased by supplementing seleniferous
WCB implies not only a good intestinal absorption of Se present in WCB but also the possibility of Se
transfer into tissues.

(Key words : Seleniferous whole crop barley, Se transfer, Blood characteristics, Growing pigs)
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Table 1. Chemical composition of Se-fer-
tilized and non-Se-fertilized whole
crop barley

Whole crop barley”, sun-cured

NonSe. Sefertilized”
Crude protein, % 7.20 8.05
Dry matter, % 97.10 97.20
Crude fiber, % 21.31 25.20
Ether extract, % 3.90 3.00
Crude ash, % 5.20 4.70
Calcium, % 0.22 0.25
Phosphorus, % 0.24 0.23
Selenium, mg/kg 0.08 11.89
Lysine, % 0.43 0.33

" Nitrogen fertilizer for Se and non-Se-barley was

appllied in the form of urea at a rate of 150kg N
ha .

? Sodium sclenate as selenium fertilizer was applied
at a defined level.

3. AlEALR & ApkEiE

Adatss 29l 9 Tkastoux] e
o] 7z} 18% = 3,400 kealkgS! ©|fr, HEAIRE
Folatd o AL Table 29+ 7l AdE
o]l 2 AHHEE Almgol®e] 5%=E Al
st golstelon, B2 2k J57E o83t
AFEA ARHE = AES ST AR A
A2 19 23] Fol# vad obFl Alaa
of H zrXtmE Tt 1 Apelo] 9jE A

Table 2. Ingredients and chemical composition of experimental diets

Dietary Se, mg/kg

ftem 0.1 0.2 0.4 0.6
Corn grain, % 63.67 63.67 63.72 63.74
Soybean meal, % 27.55 27.55 27.50 27.48
Soybean oil, % 1.50 1.50 1.50 1.50
Seleniferous whole crop barley, % - 0.50 2.20 3.90
Non-seleniferous whole crop barley, % 5.00 4.50 2.80 1.10
Monocalcium phosphate, % 0.80 0.80 0.80 0.80
Limestone, % 0.98 0.98 0.98 0.98
Sodium chloride, % 0.30 0.30 0.30 0.30
Vitamin/mineral mixture”, % 0.20 0.20 0.20 0.20
Total 100 100 100 100
Chemical composition”

Crude protein, % 18.00 18.00 18.00 18.00
Crude ash, % 2.85 2.85 2.84 2.83
Calcium, % 0.62 0.62 0.62 0.62
Phosphorus, % 0.54 0.54 0.54 0.54
Selenium, mg/kg 0.14 0.20 0.40 0.60
Lysine, % 0.96 0.96 0.95 0.95
DE, kcal/kg 3489.61 3489.61 3489.63 3489.64

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

? Calculated value.
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Table 3. Growth performances of growing pigs fed diets containing increasing levels of

seleniferous whole crop barley

Dietary Se, mg/kg

Items SEM" P<
0.1 0.2 0.4 0.6
d 14
Daily feed intake, kg 1.41 1.44 1.47 1.45 0.058 0.4135
Average daily gain, kg 0.65 0.69 0.68 0.68 0.138 0.9663
Feed intake:gain 2.19 2.23 221 2.26 0.521 0.9972
Gain:feed intake 0.46 0.48 0.46 0.47 0.087 0.9788
d 28
Daily feed intake, kg 1.71 1.72 1.70 1.72 0.173 0.9964
Average daily gain, kg 0.74 0.75 0.74 0.76 0.105 0.9831
Feed intake:gain 2.31 2.29 2.29 2.26 0.315 0.9950
Gain:feed intake 0.43 0.44 0.43 0.44 0.053 0.9958
d 42
Daily feed intake, kg 2.18 221 2.20 2.17 0.263 0.9937
Average daily gain, kg 0.79 0.81 0.80 0.81 0.091 0.9852
Feed intake:gain 2.76 2.73 2.75 2.68 0.290 0.9883
Gain:feed intake 0.36 0.37 0.36 0.37 0.039 0.9968
Overall
Initial body weight, kg 27.88 27.52 27.24 27.70 1.787 0.9490
Final body weight, kg 58.40 59.03 58.25 59.18 2.620 0.9260
Daily feed intake, kg 1.77 1.79 1.79 1.78 0.363 0.9967
Average daily gain, kg 0.73 0.75 0.74 0.75 0.118 0.9418
Feed intake:gain 2.42 2.39 242 2.37 0.432 0.9993
Gain:feed intake 0.41 0.42 0.41 0.42 0.073 0.9784
D Standard error of the mean.
Etha sty EoAgel Aol FAREE  0.05), AlE A7|MlE 0.4 ppm Hol T 3.76

A% nol Aewel Fel7t AL L A
o= e VIAA = gloz A

R
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Table 4. Serum metabolic substances of growing pigs fed diets containing increasing levels

of seleniferous whole crop barley

Dietary Se, mg/kg

1) <
Ttems 0.1 02 0.4 0.6 SEM P
Total protein, g/dl
d 14 6.56 6.42 6.34 6.34 0.447 0.8469
d 28 6.58" 7.18° 6.44° 6.58" 0.351 0.0193
d 42 6.94° 7.64° 7.02° 7.00° 0.373 0.0296
Overall 6.69" 7.08° 6.60" 6.64° 0.502 0.0425
Albumin, g/dl
d 14 3.14° 3.60° 3.92° 3.56° 0.297 0.0070
d 28 3.46 3.46 3.62 3.28 0.252 0.2491
d 42 3.70 3.68 3.74 3.68 0.192 0.9537
Overall 3.43° 3.58% 3.76" 3.51° 0.286 0.0189
Glucose, mg/dl
d 14 101.60 89.40 81.40 97.40 14.46 0.1688
d 28 101.60° 76.80° 80.00° 81.60° 10.98 0.0209
d 42 93.00 80.80 89.80 82.20 11.16 0.2814
Overall 98.73" 82.33 87.07° 90.40™ 12.50 0.0062
Total lipid, mg/dl
d 14 2922 268.4 285.8 2622 28.54 0.3312
d 28 3182 282.4 257.8 274.8 55.37 0.3956
d 42 304.4 308.0 258.8 256.8 39.84 0.0995
Overall 304.9° 286.2% 267.4° 264.6° 41.53 0.0359

D Standard error of the mean.

“®Means in a row with different superscripts are significantly different (p<0.05).

Q1 zpol7F yEpA] o 3 A A A<
7} e Zlow AlgFETTH
Aoz FF glucoser™
AHEEA A|z2Ad dUAE
31, dF glucose?] G
43} glucagon, catecholamin@} glucocoticoids<]
o|sh2kgol Jate] Wslsh=H] insulin?} glucagon
o A2 28-S &m(Smith, 1989), FF
glucose?] F7}= Al G4l F7hskar 9l
52 9uEtY, glucosed] At AW HI=
glucose ©]-&-o] FAE7] Wl o= Aeix
21t} (Brockman¥} Berbman, 1975). 3 A]&of A

L AUES Folsh %e dETI Pl
Zobeta, @HoR AdE ol AW ¥

E SAE oIS W, 175 a4 (SGOT,
SGPT), F=elE 2 FAA Wl nx]i= g3k

2 Table 59} 2t}

SGOT ¥ SGPTE= TH=E F9fgt Aol §l
Kot Hap fAaEs= AFolal, izt
A Esr FEE FolT Fole Zpol= yE
Uz gkodtt. dF FEHES 28U 2 42

| tiz=77F 242 10029 112 mg/dl 0.2 A

T Al 7H2) 84.6~90.83) 95~106.6 mg/dl

T Agor Yeh Adw Jol2 F
FHzEEe] Yolxlth % SAAAEE gz
T7F 66.73 mg/dlo. 2 AdlE AlET2] 52.87~
56.27 mg/dl Bt} 52 et

Aol
A5
W
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Table 5. Hepatic lesion enzymes and lipid metabolic intermediates in the serum of growing
pigs fed diets containing increasing levels of seleniferous whole crop barley

Dietary Se, mg/kg

)

ftem 0.1 0.2 0.4 0.6 SEM' P
SGOT", U/ #

d 14 74.60 57.80 71.20 71.60 23.054 0.6697
d 28 59.60 46.60 50.40 49.00 11.983 0.3680
d 42 48.80 46.60 41.00 43.00 20.066 0.9264
Overall 61.00 50.33 54.20 54.53 20.703 0.5656
SGPT”, U/ ¢

d 14 53.40 42.00 69.80 53.40 14.725 0.0606
d 28 56.20 42.30 43.20 46.00 8.987 0.1031
d 42 47.00 38.80 35.80 43.40 13.553 0.5851
Overall 52.20 41.20 49.60 47.60 14.289 0.1952
Total cholesterol, mg/dl

d 14 94.40 95.60 101.80 95.20 11.281 0.7173
d 28 100.20 89.20 90.80 84.60 10.104 0.1403
d 42 112.00 106.60 95.00 100.80 14.177 0.2971
Overall 102.20 97.13 95.87 93.53 12.990 0.3212
LDL cholesterol3), mg/dl

d 14 49.40 52.40 49.00 51.40 9.211 0.9252
d 28 49.60 49.40 48.80 44.00 5.880 0.4100
d 42 55.80 54.40 44.20 46.60 12.201 0.3792
Overall 51.60 52.07 47.33 47.33 9.164 0.3138
Triglyceride, mg/dl

d 14 61.20 57.60 53.00 57.20 13.395 0.8151
d 28 69.80 43.20 58.40 57.60 15.199 0.0904
d 42 69.20 57.80 57.40 52.60 16.889 0.4774
Overall 66.73 52.87 56.27 55.80 14.773 0.0664

Y SGOT abbreviates serum glutamic-oxaloacetic transaminase

? SGPT abbreviates serum glutamic-pyruvic transaminase
? Low-density lipoprotein cholesterol
# Standard error of the mean.

= 5 (1990)

Al Z47; 43.9+10.8~58.6£10.69F 38.6+
53~405+4.6U/ ¢ 2 Haslo] X Alely} n)4:
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2 AlgEh

Agge] AU F83 75 AT <ol
Ji= glutathione peroxidase (GSH-Px)2] 4] A
o2 HYFo] it Mxurs tsEZS
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o 2
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Table 6. Serum IgG and Se concentrations of growing pigs fed diets containing increasing
levels of seleniferous whole-crop barley

Dietary Se, mg/kg

0
Ttem 0.1 0.2 0.4 0.6 SEM P<
1gG, mg/dl

d 14 989.6 857.8 923.0 871.2 137.54 0.5428
d 28 949.2 948.8 953.0 906.8 186.29 0.5247
d 42 818.6 929.2 901.2 857.0 102.21 0.5170
Overall 919.1 911.9 925.7 878.3 200.51 0.6215
Selenium, xg/ml

d 14 189.4° 201.8° 318.8° 385.4° 37.279 <0.0001
d 28 191.0° 230.8° 359.6° 486.8° 59.049 <0.0001
d 42 190.6° 244 .0° 363.2° 497.6° 34.010 <0.0001
Overall 190.1° 225.5° 347.1° 456.6" 50.983 <0.0001

D Standard error of the mean.
a, b, c

1973), A #ksk=e] S A AL Z@
2HE oirke] WskE 7hAel Al Al #A
2ol kS |t} (Salonen et al, 1991). ¥ A]
HoMw g5 FZeHE 2 FHZ (Table 4)
o] FFo] Auly HrtE fAdhe AFoRE o
ERt=t, Stone et al. (1994)S S o)A AdH
FTHES W LDL-FEsHEe] 7tz <
FZe| el Ee] Aash, Jun?} Choi (2002)=
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Hyste] 2 AR} vlSgk AvE B, Al
o] A 43} LDL-ZEAHE 79t o] A
Aurks 7Aehs Zle= AlsHrh

theFet wigrEe] Adw 3 HHE AEE
FAE FAEE wW, dF HEEEd ¢
A w0l vX= 932 Table 67 2Tk

g5 vderEde Ady 3 drE 5

ol mlo

o= AlFGF7E Aol YERUA] gkttt 31F]
U dF AYE 5= dZ2T77F 190.1 pg/ml,

0.2 ppmT-7} 225.5 pg/ml, 0.4 ppmT-7} 347.1 g
/ml, 0.6 ppmT-7} 456.6 pg/ml o2 gL Al
dus T ANETEFES FolHeR Eof
At} (p<0.05).

B AgA dF Adw sEE mlE 190.1

pg oo = eI Puls (1989)7F AAISE &

Means in a row with different superscripts are significantly different (p<0.05).
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w2l 432 (0.1 ppm (=
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