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Effects of the Supplementation Period of Spent Composts of
Selenium-enriched Mushrooms on Plasma Glutathione Peroxidase

Activity and Selenium Deposition in Finishing Hanwoo Steers

S. H. Lee*, B. Y. Park**, J. M. Yeo* and W. Y. Kim*

Department of Animal Science, Korea National Agricultural College, RDA, Suwon 445-893, Korea*,
National Livestock Research Institute, RDA, Suwon 441-706, Korea**

ABSTRACT

This study was conducted to determine effects of different supplementation periods (2, 3 and 4 months) of
spent composts of Se-enriched mushrooms (Se-SMC) on plasma glutathione peroxidase (GSH-Px) activity and
selenium deposition of finishing Hanwoo steers for the optimal supplementing period determination in order to
produce Se-fortified Hanwoo beef. In the present study, 30 Hanwoo steers were allotted to treatments in six
groups of five steers per pen. Treatments were separated into control and Se-SMC for each supplementation
period. Dietary selenium contents were 0.1 and 0.9 ppm for control and Se-SMC treatments, respectively. At
the end of each supplementation period, steers by periods were slaughtered to collect hind leg and liver
samples for their selenium analyses. Blood samples were taken to analyze whole blood Se concentration and
plasma GSH-Px activity at the last day of each supplementation period.

Dry matter intakes were unaffected by Se-SMC and supplementation periods. In addition, average daily gain
was not different between control and Se-SMC treatments and among supplementation periods. There was no
difference for total body weight gain between control and Se-SMC treatments within each supplementation
period. The supplementation of Se-SMC significantly (P<0.001) increased whole blood Se concentration, but
whole blood selenium concentration was not affected by the supplementation period. Furthermore, plasma
GSH-Px activity showed similar trend as shown in the pattern of whole blood Se concentration, but no
difference by supplementation periods was observed. Selenium contents in hind legs significantly (P<0.05)
increased with increasing supplementation periods, and also they were significantly (P<0.001) higher for Se-SMC
supplementation groups in comparison to controls. However, there was no difference for selenium contents of
hind legs between three and four months supplementation. Selenium contents in livers tended to slightly increase
with increasing supplementation periods with no significant difference, but they were significantly (P<0.01)
higher for Se-SMC supplementation groups compared with controls within the same period.

The results indicated that the optimal Se-SMC supplementation period for the selenium deposition in Hanwoo
steers might be around two or three months when we considered selenium contents in hind legs and livers.
(Key words : Supplementation period, Se-SMC, Glutathione peroxidase, Deposition, Hanwoo steers)
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Effects of the Supplementation Period of Se-SMC on Finishing Hanwoo Steers

Table 1. Ingredients and chemical compositions
of experimental diets

Diets
Items
Control Se-SMC
Ingredients(%), as-fed basis
Se-smc” - 24.60
smc? 24.60 -
Corn, grain 55.54 55.54
Barley, grain 5.40 5.40
Corn gluten meal 1.89 1.89
Tall fescue, straw 474 474
Barley bran 1.89 1.89
Molasses, sugarcane 5.85 5.85
Vitamin/mineral mix® 0.09 0.09
Chemical composition, DM basis
Dry matter, % 75.85 76.23
Crude protein, % 11.26 11.54
Crude fiber, % 12.92 12.96
Ether extract, % 3.73 3.65
Crude ash, % 2.80 2.70
Nitrogen-free extracts, % 69.29 69.15
Calcium, % 0.49 0.43
Phosphorus, % 0.18 0.19
Selenium, mg/kg 0.082 0.905
TDNY, % 74.44 74.33

Y Se-SMC: spent mushroom composts from Se-enriched
mushrooms ; ? SMC : spent mushroom composts from
normal mushrooms; ? consisted of Ca 15%, P 6.8%,
Mg 7.0%, Na 7.8%, Zn 5,000 mg/kg, Mn 4,000 mg/kg,
Cu 500 mg/kg, | 300 mg/kg, Co 20 mg/kg, Se 0 mg/kg,
vitamin A 400,000 1U/kg, vitamin Ds; 75,000 1U/kg, and
vitamin E 500 mg/kg;  Total digestible nutrients (TDN)
value was calculated according to the regression
equation described by Wardeh (1981), whose equation
is that TDN% equals 40.2625 + (0.1969 x crude protein%)+
(0.4228 x nitrogen-free extracts%) + (1.1905 x ether extract
%) —(0.1379%crude fiber%).
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o] 23] A AAAZL, B2 ARl &5
3 ¢ ALEE FQon, &4 Ay e

mL% 2 ng olalw FHfalel BAIAblA 7H7]

— 899 —



Lee et al.; Effects of the Supplementation Period of Se-SMC on Finishing Hanwoo Steers

Table 2. The arrangement of Hanwoo steers
subjected to this trial

Supplementation period

Diets 2 months 3 months 4 months Total
Control 59 5 5 15
Se-smc” 5 5 5 15
Total 10 10 10 30

Y Spent composts of Se-enriched mushrooms; 2 the number
of finishing Hanwoo steers within each group.
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Table 3. Effects of supplementation periods of spent composts of Se-enriched mushrooms
(Se-SMC) on feed intake of finishing Hanwoo steers

Period Supplementation period P-value
(month) 2 months 3 months 4 months SEMY — . Period x
Control Se-SMC  Control Se-SMC  Control Se-SMC Period” Se-SMC™ o "can i
............ Dry matter intake (kg/head/day) «-«--«-s=-se--
1 9.85 9.76 9.52 9.49 9.29 9.35 1.27 0.9596 0.9942 0.9732
2 9.88 9.82 9.63 9.53 9.37 9.33 0.96 0.9732 0.9635 0.9532
3 - — 9.84 9.92 9.58 9.90 0.77 0.9648 0.9654 0.9873
4 - — - - 9.72 9.55 0.52 — 0.9942 -
Overall 9.87 9.79 9.66 9.65 9.49 9.53 0.38 0.9724 0.9847 0.9573

Y standard error of the mean; Psupplementation period effect; ¥Se-SMC effect; “interaction between supplementa-

tion period and Se-SMC.
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Table 4. Effects of supplementation periods of spent composts of Se-enriched mushrooms
(Se-SMC) on body weight gain of finishing Hanwoo steers

Supplementation period P-value
0
Items 2 months 3 months 4 months SEM D oo Period x
Control Se-SMC ~ Control Se-SMC ~ Control Se-SMC enod- o€~ M)
Se-SM
........................ Performance ««teseeererererencrerennnes

Initial BW (kg) 676.5° 677.5° 610.0° 609.0° 524.8° 523.0° 2652 <0.0001 0.9576 0.9943
Final BW (kg) 721.8° 719.8° 680.8° 683.3 633.0° 618.0° 26.17 <0.0001 0.6564 0.7882
ADG? (g) 7575 7075 7875 8250 9025 7900 107.96 0.1305 0.3570 0.3966
Total gain (kg) 453° 423° 708" 743° 1083  950° 11.08 <0.0001 0.3601 0.3356

Y standard error of the mean 2)supplementatlon period effect; 93e-SMC effect; “interaction between supplementa-
tion period and Se-SMC; average daily gain;
abCdifferent superscripts within the same row are significantly different (P<0.05).

Table 5. Effects of supplementation periods of spent composts of Se-enriched mushrooms
(Se-SMC) on whole blood selenium concentrations and plasma glutathione peroxidase
activity in finishing Hanwoo steers

Supplementation period P_value

Items 2 months 3 months 4 months  SEM" Seriod X
. 2) 3)

Control Se-SMC  Control Se-SMC ~ Control Se-SMC Period™ Se-SMC™ o o\1c9

............... Selenium concentration (ng/ML) -« +sesevee
Blood 104.21° 255.62° 87.67° 250.49° 91.27° 26533 9.78 0.1527 <0.0001 0.1627
.................. GSH-Px activity? (Unit) --«e-seseeeeeees
Plasma 12.858° 41.948" 12418° 35711° 13.911° 46.007° 542 0.0794 <0.0001 0.1122

Y standard error of the mean; 2)supplementation period effect; 93e-SMC effect; “interaction between supplementa-
tion period and Se-SMC; “one unit of activity equals 1 nmol NADPH oxidized per minute/per milliliter of blood
plasma; “bdifferent superscripts within the same row are significantly different (P<0.05).
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Table 6. Effects of supplementation periods of spent composts of Se-enriched mushrooms
(Se-SMC) on selenium deposition in Hanwoo steers

Supplementation period P-value

Items 2 months 3 months 4 months SEMY
Control Se-SMC  Control Se-SMC  Control Se-SMC
............... Tissue Se, 18/ of dry weight ««««seveeeeeeees

Hind leg 0453° 0587° 0471° 0672° 0428 0733 0.0452 0.0464 0.0002 0.0933

Liver 1.069° 2105 1.103° 2330° 1.125° 2430 0.2211 05012 <0.0001 0.6932

Y Standard error of the mean; ? supplementation period effect; ® Se-SMC effect; ) interaction between supplementation
period and Se-SMC; *"“different superscripts within the same row are significantly different (P<0.05).

3) Period x

. 12) _
Period™ Se-SMC™ ¢ cn1c®
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