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ANIMAL
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Abstract

The objective of the current study was to investigate the effect of odor reducing agents on the
levels of pH, total carbon, total nitrogen, and odorous compounds [phenols, indoles, short
chain fatty acid (SCFA), branched-chain fatty acid (BCFA), and ammonium nitrogen] of swine
manure during the spring season (temperature around 20°C). Odor reducing agents included
horseradish powder, mushroom waste powder, and almond hull powder. A manure sample
(15 L) was taken from the pit under the pens of a swine feeding operation and incubated with
0.03% horseradish powder, 1% mushroom waste powder, and 1% almond hull powder,
respectively, in acryl chambers for 14 days. Addition of almond hull powder showed the lowest
pH (p < 0.05) and the highest level of total carbon (p < 0.05) among treatments of odor
reducing agents. Although addition of odor reducing agents increased the level of phenols (p <
0.05), addition of almond hull powder decreased the level of indoles (p < 0.05). Levels of
SCFA and BCFA were higher in almond hull powder than those in control (p < 0.05). Taken
together, the results from our current study showed that odor reducing agents can be used for
reducing the odor of swine manure by providing fermentable carbohydrates. At 20°C, however,
the function of odor reducing agents might be decreased due to lower microbial activity.
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Table 1. Effect of odor reducing agents on pH, TC, and TN in pig manure.

ltems Control Horseradish Mushroom waste Almond hull SE?
pH 7.92a 7.90a 7.82b 7.60c 0.03
TC* (mg/L) 3,343¢c 3,659 3,77% 4,200a 87.73
TN (mg/L) 953 953 997 1,010 16.42

*TC: total carbon.

YTN: total nitrogen.

“SE: standard error.

Figures with different letters within the same row are significantly different (p < 0.05).
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T Bk ] Lo A ZH2} 4,51, 4.40, 4.58, 4.08 mg/LO 2 o} E 1] Bk 2 2] Lo] A ¥ekthp < 0.05). Cho et al.
(2013)9] Ao A= 7] Bizof ofR Cn] Bukd AFIgh & 350Co|| A HiFetES ] HlERel 5T 57 7
2 EATH 5FUTE Govere et al. (2007)9] Aol A Hj2] Fixof] 1o B E Mool o #lEF =7t
A=Atk al SFGATE. Cho et al. (2013)2] Aol He] 2 AollA = A Biol WAHAZ 248 715§ 20°C
oA wi st ol Fir W @R O] A7 RuprvehgA] gtk i 27O W B7] i W A=
0] 4&2-0] ggfo] ZH4 o] 578 ] Bl A &7} Zol Erk(Popovic and Jensen, 2012). Ll 4] 20°Col| A= A A7
B eg TR Ee] a7t Fag o 24 B o] WA Azte] S A Z Ao F2Hr)

Table 2. Effect of odor reducing agents on the concentrations of phenols and indoles in pig manure.

Unit: mg/L

Compounds Control Horseradish Mushroom waste Almond hull SE?
Phenol 0.34c 0.48b 0.72a 0.48b 0.03
p-Cresol 4.65¢ 11.72b 10.75b 16.74a 0.75
Indole 0.96a 0.97a 0.98a 0.79b 0.02
Skatole 3.55 343 3.61 3.29 0.05
Phenols* 4.99¢c 12.19b 11.47b 17.22a 0.76
Indoles’ 4.51a 4.40ab 4.58a 4.08b 0.07

*Phenols: phenol + p-cresol.

YIndoles: indole + skatole.

ZSE: standard error.

Figures with different letters within the same row are significantly different (p < 0.05).
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Table 3. Effect of odor reducing agents on the concentrations of VFA and ammonium nitrogen in pig manure.

Unit: mg/L

Compounds Control Horseradish Mushroom waste Almond hull SE?
Acetic acid 1,788¢c 1,739¢ 2,120b 2,758a 69.99
Propionic acid 67d 116¢ 305b 590a 34.90
Butyric acid 36¢ 30a 45h 68a 247
i-Butyric acid 138b 139b 143ab 146a 1.01
i-Valeric acid 182a 191¢c 200b 209a 2.03
SCFA* 1,890c 1,885¢ 2,469 3417a 106.80
BCFAY 320c 329¢ 343b 355a 2.96
Ammonium 659 701 659 724 13.90
nitrogen

*SCFA (short chain fatty acid): acetic acid + propionic acid + butyric acid (Jensen and Jorgensen, 1994).
YBCFA (branched-chain fatty acid): i-butyric acid + i-valeric acid (Jensen and Jorgensen, 1994).

’SE: standard error.

Figures with different letters within the same row are significantly different (p < 0.05).
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EMJ % Ao A 71 =9 THp < 0.05). oI dAAFA B R, AFrFyo] B, Wolu A Hul 2] &

ol ] Bl Ze| Lol A Z+7} 320, 329, 343, 355 my/LO & ofRTn] Bk A Lo A 7P Eqhthp <
0.05). ©] A3t v Bo| ©HslE-S Hollohd F2 g AT AAtehs 712t A X|RtTH(Yang et al., 2013).
obE Cu] B2 o2 WA M7 B4 H]5l 24d7-2] o] 7] whiol| B W n|AYEof oJgt gt=51E 2af7}
Z7VE]HA A A HPAR] BTt ol A © 2 WhE TH(Canh et al., 1996). ©] 2|3 H3}= Table 12] pH 749}
ATt FAAI A LA AL o EATTE T2 3] 2410] 70 - 90%S AHA| AN F B2 o H7HA] H A
7b=7] ggol B =t o m SAF Aol m] 2] FaFo] FA] ¢hr(Spiehs and Varel, 2009).

Conclusion
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