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ABSTRACT

This study investigates the effect of fermentable carbohydrate on the concentration of odorous compounds in pig slurry. Four

types of pig diet were studied: control,
65.88%), and almond hull (crude fiber 44.30,

peanut hull (crude fiber 29.87, NDF 44.02%), golden fiber (crude fiber 48.77, NDF
NDF 64.44%). Pigs (average BW 37.0kg) were fed diets that met the Korean
Feeding Standard (2012) and their excreta samples were collected from the slurry pits.

Levels of volatile organic compounds

(phenols and indoles) and volatile fatty acids were analyzed by gas chromatography. Phenol level was the lowest (p<0.05) in
golden fiber (33.26 ppm) group and the highest in control (97.29 ppm). The concentration of indoles in the peanut hull (1.27
ppm), almond hull (1.20 ppm), and golden fiber (1.02 ppm) groups was lower (p <0.05) than that of control (1.79 ppm). Levels of
short chain fatty acid (SCFA) were lower (p <0.05) in golden fiber (1,319 ppm) and almond hull (1,433 ppm) groups than in
control (1,893 ppm). Concentration of branched chain fatty acid (BCFA) in the golden fiber group (74 ppm) was lower (p <0.05)
than that of control (98 ppm). Taken together, the concentration levels of phenols, indoles, and VFAs decreased on addition of
peanut hull, golden fiber or almond hull to the diet, suggesting that fermentable carbohydrate may contribute to reducing odorous

compounds in pig slurry.
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Table 1. Formula of the basic diets

Ingredients Formula (%)
Corn, yellow 56.65
Soybean meal 33.04
Molasses 5.00
Sugar 3.00
Limestone 0.79
Dicalcium phosphate 0.54
Soybean oil 0.29
Salt 0.25
Vitamin Mixture" 0.15
Vitamin Mixture” 0.20
L-lysine-HCl 0.09
Total 100.00
Composition calculated
Protein (%) 20.0
DE (kcal/kg) 3,400
Crude fiber (%) 3.50
Ca (%) 0.60
P (%) 0.50
Lysine (%) 1.15
Methionine (%) 0.30
Threonine (%) 0.76
Tryptophan (%) 0.25

Y Provided the following per kilogram of diet : choline chloride 700
mg, selenium 0.15 mg, manganese 0.03 g, zinc 0.1 g, iron 0.1 g,
iodine 0.5 mg, magnesium 0.1 g.

? Provided the following amounts per kilogram of diet : vitamin A
5,500 IU; vitamin D3 550 1U; vitamin E 27 IU; menadione sodium
bisulfate 2.5 mg; pantothenic acid 27 mg; niacin 33 mg; riboflavin
5.5 mg; vitamin B> 0.04 mg; thiamin 5 mg; pyridoxine 3 mg; biotin
0.24 mg; folic acid 1.5 mg; choline chloride 700 mg.
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Table 2. Effects of fermentable carbohydrate sources on the VFA concentration from slurry of pigs"

Fermentable carbohydrate source

VEA (ppm) Control Peanut hull” Almond hull” Golden fiber” SEM
Acetic acid 1,597 1,265 1,162 1,042° 38.96
Propionic acid 186" 200° 162° 172 5.47
Butyric acid 110 126 110 105 5.17
i-Butyric acid 29° 29° 25% 24° 0.87
i-Valeric acid 69" 63" 53" 50° 1.91
SCFA” 1,893" 1,591° 1,433¢ 1,319° 41.03
BCFAY 98" 92 78" 74° 2.76

D Composition of pig diet : Protein 16.5%, DE 3,450 kcal/kg, Fiber 3.4%, Ca 0.8%, P 0.65%, Lysine 0.87%, Methionine 0.27%, Threonine 0.63%,

Tryptophan 0.19%.

2 Composition of fermentable carbohydrate source : Peanut hull, Crude fiber 29.87%, NDF 44.02%; Golden fiber, Crude fiber 48.77%, NDF
65.88%; Almond hull, Crude fiber 44.30%, NDF 64.44%. Fermentable carbohydrate sources were added 0.5% in basic diet.
*) SCFA(Short Chain Fatty Acid) = Acetic acid + Propionic acid + Butyric acid.

* BCFA (Branched Chain Fatty Acid) = i-Butyric acid + i-Valeric acid.
a,b,c.d

Figures with different superscripts within the same row are significantly different (p<0.05).
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Table 3. Effects of Fermentable carbohydrate sources on the VOC, NH4s™-N and pH from slurry of pigs”

Fermentable carbohydrate source

VOC (ppm) Control Peanut hull”’ Almond hull” Golden fiber” SEM
Phenol 3.75° 2.72° 2.88° 2.09° 0.12
p-Cresol 93.55° 44.27° 51.43° 31.17° 3.91
Indole 0.97 0.87% 0.80° 0.65" 0.05
Skatole 0.82" 0.39" 0.40 037" 0.04
Phenols” 97.29" 46.99 54.31° 33.26° 3.99
Indoles” 1.79° 127° 1.20° 1.02° 0.07
NH,"-N 1,395 995 995 836" 77.30
pH 8.7 8.6 8.7 8.6 0.03

" Composition of pig diet : Protein 16.5%, DE 3,450 kcal/kg, Fiber 3.4%, Ca 0.8%, P 0.65%, Lysine 0.87%, Methionine 0.27%,

Threonine 0.63%, Tryptophan 0.19%.

& Composition of fermentable carbohydrate source : Peanut hull, Crude fiber 29.87%, NDF 44.02%; Golden fiber, Crude fiber
48.77%, NDF 65.88%; Almond hull, Crude fiber 44.30%, NDF 64.44%. Fermentable carbohydrate sources were added 0.5%

in basic diet.
* Phenols = Phenol + p-Cresol

 Indoles = Indole + Skatole
a,b,c,d

Figures with different superscripts within the same row are significantly different (p<0.05).
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