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Evaluation of Mixed Korean Red Ginseng Marc with Aluminum
Sulfate on Gas Concentration and VFA in Poultry Litter in
Comparison with Aluminum Sulfate: In Terms of Livestock and
Environment Managements

In—Hag Choi’
Department of Companion Animal & Animal Resources Sciences, Joongbu University, Geumsan 312-702, Korea

Abstract

This study was conducted to determine the effects of mixed Korean red ginseng marc with auminum sulfate on gas
concentration and volatile fatty acid (VFA) in poultry litter during 4 weeks in terms of livestock and environment
managements. A total of 240 broiler chicks were randomly allocated to four treatments in four replications and 15 birds per
replicate. The four treatments was mixed to rice hull under each pen at 0, 10 g or 20 g red ginseng marc + 90g aluminum
sulfate, and 100g aluminum sulfate per kg poultry litter (rice hulls). Carbon dioxide, methane, acetic acid, and propionic acids
were measured weekly. The results that could be available include: First, during the experimental period, carbon dioxide
emissions were not remarkably different among treatments. Second, no differences were observed among treatments in
methane emissions at 2 weeks through 4 weeks, but at 1 week, the reduction in methane emissions wasin following order: 100
g auminum sulfate > 20 g red ginseng marc + 90 g aluminum sulfate > 10 g red ginseng marc + 90 g aluminum sulfate >
control. Third, in spite of statistically differences, treatment with 10 g or 20 g red ginseng marc + 90g aluminum sulfate, and
100g auminum sulfate reduced acetic acid and propionic acid as a function of time, except acetic acid in aluminum sulfate
treatment at 2 and 4 weeks.

In conclusion, the results indicated that like aluminum sulfate, using 10 g or 20 g red ginseng marc with aluminum sulfate
was effective in decreasing methane and propionic acid released from poultry litter.
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1) =7 CON) : no treatment

2) T1: 10 g red ginseng marc + 90 g auminum
sulfate/ kg poultry litter

3) T2: 20 g red ginseng marc + 80 g auminum
sulfate/ kg poultry litter

4) T3: 100 g auminum sulfate/ kg poultry litter
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Table 1. Influence of Korean red ginseng marc with aluminum sulfate on carbon dioxide emissions (ppm) as afunction of time

1 Time (week)
Treatment
1 2 3 4

Control 3225.88° 1817.81 4398.13 5411.13°
T1 3711.94° 2491.88 479556 5792.50°
T2 4191.94% 2621.50 4270.06 5080.75°
T3 3750.94° 2244.25 4319.94 4120.19°
SEM® 54.87 94.18 88.81 95.90
pvaue 0.0045 0.1597 0.2485 0.0014

**Means, in a given column, followed by the different superscript letter differ significantly (p<0.05).

"CON: no treatment; T1: 10 g red ginseng marc + 90 g aluminum sulfate/kg poultry litter; T2: 20 g red ginseng marc
+ 80 g auminum sulfate/lkg poultry litter; T3: 100 g aluminum sulfate/ kg poultry litter

*Values are meanstSEM.

Table 2. Influence of Korean red ginseng marc with duminum sulfate on methane emissions (%) as a function of time

Treastment" Time (week)
1 2 3 4
Control 0.90* ND? ND ND
T1 0.60° ND ND ND
T2 0.30° ND ND ND
T3 0.13 ND ND ND
SEM? 0.01 - - -
pvaue 0.0045 - - -

*IMeans, in a given column, followed by the different superscript letter differ significantly (p<0.05).

'CON: no treatment; T1: 10 g red ginseng marc + 90 g aluminum sulfate/kg poultry litter; T2: 20 g red ginseng marc
+ 80 g aluminum sulfate’lkg poultry litter; T3: 100 g aluminum sulfate/ kg poultry litter

%yalues are meanstSEM.

*ND: Not detected.
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Table 3. Influence of Korean red ginseng marc with aluminum sulfate on acetic acid (% of DM) as afunction of time

Treatment" Time (week)
0 1 2 3 4
Control 0.15° 0.14 1.05* 1.65 1.76*
T1 0.05° 0.20 033" 0.64 1.69°
T2 0.05° 0.10 0.54° 114 171°
T3 0.05° 0.17 113* 0.73 2.11%
SEM? 0.01 0.03 0.08 0.67 0.09
pvalue 0.0072 0.3142 0.0419 0.0679 0.0366

**Means, in a given column, followed by the different superscript letter differ significantly (p<0.05).
'CON: no treatment; T1: 10 g red ginseng marc + 90 g aluminum sulfate/kg poultry litter; T2: 20 g red ginseng marc +
80 g aluminum sulfate/lkg poultry litter; T3: 100 g aluminum sulfate/ kg poultry litter

%/alues are meanstSEM.

Table4. Influence of Korean red ginseng marc with aluminum sulfate on propionic acid (% of DM) as afunction of time

1 Time (week)
Treatment
0 1 2 3 4
Control ND® 3.69° 4.07° 30.80 29,507
T1 ND 1.94° 1.18° 16.80 12.10
T2 ND 1.82° 2.12° 23.90 14.60°
T3 ND 1.98° 191° 23.20 6.72°
SEM® - 0.09 0.08 7.69 357
pvalue - p<0.0001 0.0033 0.4361 0.0445

*®Means, in a given column, followed by the different superscript letter differ significantly (p<0.05).
'CON: no treatment; T1: 10 g red ginseng marc + 90 g aluminum sulfate/kg poultry litter; T2: 20 g red ginseng marc +
80 g aluminum sulfate/lkg poultry litter; T3: 100 g aluminum sulfate/ kg poultry litter

“/alues are meanstSEM.
3ND: Not detected.
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