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Abstract

The objective of this study was to investigate the supplementation effect of selenium on beef color stability. A total of 15
Hanwoo steers were divided into 3 groups and 2 groups were administered with 0.9 ppm of one of two organic-selenium
products, Organic-Se and Se-SM C (Se-spent mushroom compost) for 4 mon. The third group was the control group, which
was not with fed selenium during the same period. The result of this study showed that there was no significant difference
in meat color between the control and treatments when Hunter L", &, b’, chroma, hue and total color difference (AE) were
measured after 30 min of blooming. When the oxymyoglobin (OxyMb) contents were measured after beef samples were
ground and stored for 48 h at 20°C in an incubator, they were 26.04%, 28.52% and 33.78% for the control, Organic-Se and
Se-SMC after 14 d of storage and 12.65, 18.98 and 18.72 after 21 d of storage at 4°C, respectively (p<0.05). The control had
a significantly higher metmyoglobin (MetMb) content than Organic-Se and Se-SMC (p<0.05). This result indicated that
selenium supplementation was effective in preventing the oxidation of myoglobin(Mb) and production of MetMb and thus
was able to maintain the purplish fresh red color of the meat.
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Table 1. Carcass properties of Hanwoo steer s used in the experiment (n=15)

Control Organic-Se Se-SMCY
Number of animal 5 5 5
Carcass weight (kg) 334.40 +22.27 359.60 +4.30 370.20 +6.84
Backfat thickness (mm) 9.00+ 1.38 12.20 +2.50 10.20 £1.24
Loineye area (cm?) 68.00°+ 3.15 80.80*+0.86 80.60%1.78
Yield index 67.61 + 0.46 67.28 +1.05 67.96 +0.58

DSe-SMC, Se-spent mushroom compost.

#bMeans+SD in the same row with different superscripts are significantly different (p<0.05).
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[Mb] = 0.369R, + 1.140R,— 0.941R, + 0.015
[OxyMb] = 0.882R, — 1.267R,+ 0.809R, — 0.361
[MetMb] = -2.514R, + 0.777R, + 0.800R, + 1.098
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Table 2. Comparison of meat color propertiesfor Hanwoo steers administered with Organic-Se, Se-SM C and control

Control Organic Se Se-sMC™
L 31.71+£1.03 30.40+£1.10 32.17+0.69
Hunter a 17.23+0.16 17.24+0.89 17.47+0.40
b 6.37+0.13 6.36+0.40 6.58+0.24
Chroma™* 24.08+0.26 24.34+1.05 24.36+0.52
Hue 59.90+0.98 58.72+0.73 60.10+0.61
AE 44.94+0.91 43.81+1.53 45.53+0.79

L, lightness; &', redness; b’, yellowness.
""Se-SMC, Se-spent mushroom compost.

" Chroma = { (8)*+(b)%} Y% Hue angle = tan’(b"/a); AE(Total color difference)= { (AL")*+(Aa’)?+(Ab")%} V2.

Table3. Comparison of Mb, OxyMb and MetMb contents
(%) for M. longissimus of Hanwoo steer beef admin-
istered with Se-SM C and control

Control Se-SMC’
Mb (%) 6.39°+1.27 14.18%3.01
OxyMb (%) 89.07%3.06 83.47°+5.36
MetMb (%) 4.56%3.10 2.35°+351

"Se-SMC, Se-spent mushroom compost.
#bMeans+SD in the same row with different superscripts are
significantly different (p<0.05).
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Table4. Changes of Mb, OxyMb and MetMb contents (%) for M. longissimus of Hanwoo steer beef administered with Se-SMC

and control when stored for 14 or 21 daysat 4°C

Storage Days’ Items Control Organic-Se Se-SMC"™
Mb (%) 11.69 +5.71 10.66 +4.07 8.68 +2.20
14 OxyMb (%) 26.04+7.06 28.52%+4.67 33.78%7.32
MetMb (%) 62.26 +5.29 60.78 +5.65 57.53 +7.32
Mb (%) 11.60 +5.75 12.09 +3.95 12.41 +2.59
21 OxyMb (%) 12.65°+1.45 18.98% +4.02 18.72%1.71
MetMb (%) 75.72%4.85 68.94° +3.22 68.86+1.90

*The results were obtained that the beef samples were firstly stored at 4°C for 14 or 21 d and then secondly stored to oxidize at 20°C for

48 h.
**Se-SMC; Se-spent mushroom compost.

&b Means+SD in the same row with different superscripts are significantly different (p<0.05).
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Table5. Comparison of OxyMb and MetMb reductase contents and MetMb reductase activity for M. longissimus of Hanwoo
steer beef administered with organic-Se, Se-SM C and control

Items Control Organic Se Se-SMC™*
Oxy Mb Production’ 23.81°+0.97 22.17°+2.68 41.82%+1.80
MetMb reductase Activity (Unitx10%g min) 11.8%10° 32.8%10° 21.4°<10°

"OxyMb production = [absorbance + (12 x 10%)] x 105,

“"MetMb reductase activity = [(Oxy-Mb production x 10°x reaction time) x dilution factor] + sample weight (g).

""Se-SMC, Se-spent mushroom compost.

& MeanstSD in the same row with different superscripts are significantly different (p<0.05).
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Fig. 1. Comparison of changes in absorbance value of
MetMb substrate for M. longissimus of Hanwoo steer
beef administered with Organic-Se, Se-SMC and con-
trol. Se-SMC, Se-spent mushroom compost.
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