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The Effect of Horseradish Powder Level in Fattening Pig Diet

on Odorous Compound Concentration from Manure
Lee, K. H., Hwang, O. H., Park, K. H., Yang, S. H., Song, J. ., Jeon, J. H., Lee,
J. Y, Ohh, S. J.*, Sung, H. G.** Choi, D. Y. and Cho, S. B.
National Institute of Animal Science, RDA. Suwon 441-706, Korea

Summary

This study was performed to test the effect of horseradish powder in fattening pig diet on
odorous compound concentration from manure. Twenty fattening boars [Landrace x Yorkshire) x
Duroc] weighing an average body weight of 68.4 £4.95kg were randomly assigned to one of 4
treatments (horseradish level in diets: 0, 0.01, 0.02, 0.03%) based on their body weight. This
experiment was a randomized complete block (RCB) design using 5 pigs per treatment with 1 pig
per metabolizable cage. Pigs were fed experimental diet (amount proportional to 3% of their body
weight) twice a day (09:00 and 16:00) for 7 d after having 14 d adaptation period. Experimental
diets were mixed with water by 1:2.5 v/v. Concentration of volatile fatty acids (VFAs) was highest
(p<0.05) when pigs fed diet with 0.02% horseradish powder. Level of phenol compounds
including phenol and p-cresol were decreased (p<0.05) in 0.01~0.02% horseradish treatment group
compared with control group. Concentration of indoles including indole and skatole was lowest
(p<0.05) in 0.03% horseradish treatment group compare to others. Therefore, results from our
current study suggest that the optimal levels of horseradish powder in diet for reducing phenol
and indole compounds in pig manure were 0.02 and 0.03%, respectively.
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(Tamminga, 1992), <}# &2 o] Z& 4]
Als FAstr Azste d77F a8
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Table 1. Formula of the experimental diets
) 0 Horseradish (%)
Ingredients (%) 0.0 0.01 0.02 0.03
Corn, yellow 68.31 68.30 68.29 68.28
[italian ryegrass, power 0.75 0.75 0.75 0.75
Horseradish, power 0.00 0.01 0.02 0.03
Soybean oil 1.64 1.64 1.64 1.64
Molasses 2.01 2.01 2.01 2.01
Soybean meal 24.48 24.48 24.48 24.48
Limestone 0.45 0.45 0.45 0.45
DCP 1.56 1.56 1.56 1.56
Mineral Mixture" 0.20 0.20 0.20 0.20
Vitamin Mixture” 0.20 0.20 0.20 0.20
Salt 0.30 0.30 0.30 0.30
Endo power” 0.05 0.05 0.05 0.05
Bioplus 2B" 0.05 0.05 0.05 0.05
Total 100.00 100.00 100.00 100.00
Composition calculated
Protein (%) 16.5 16.5 16.5 16.5
DE (kcal/kg) 3450 3450 3450 3450
Fiber (%) 3.40 3.40 3.40 3.40
Ca (%) 0.80 0.80 0.80 0.80
P (%) 0.65 0.65 0.65 0.65
Lysine (%) 0.87 0.87 0.87 0.87
Methionine (%) 0.27 0.27 0.27 0.27
Treonine (%) 0.63 0.63 0.63 0.63
Tryptophan (%) 0.19 0.19 0.19 0.19

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 :
27 1U; menadione sodium bisulfate 2.5 mg; pantothenic acid 27 mg; niacin 33 mg; riboflavin 5.5 mg;
vitamin Bi> 0.04 mg; thiamin 5 mg; pyridoxine 3 mg; biotin 0.24 mg; folic acid 1.5 mg; choline chloride

700 mg.

vitamin A 5,500 IU; vitamin D; 550 IU; vitamin E

% Provided per kilogram of diet; « -galactosidase, Galactomannanase, Xylanase, [ -glucanase, ¢ -amylase etc.
 Provided per kilogram of diet; Bacillus subtilis, Bacillus licheniformis.
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Table 2. Gas chromatography analysis condition

Injection Injection volume
Inlet Temperature
Split ratio
Columm Flow
DB-5ms
Detector Temperature

2 pb

250C

5:1

1.0 mL/min

30m, 0.25 mm, 0.25 um
FID, 250C
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Table 3. Effect of horseradish level in the diet on the short chain fatty acid concentration

from manure of pigs

Horseradish (%
Control 0.01 0.02 o 0.03 SE
Acetic acid 3,628% 3,493 4,358" 3,518 1,021
Propionic acid 470° 423" 604° 471° 135
Butyric acid 362° 341° 556° 415 155
i-Butyric acid 75° 100" 110° 68" 25
i-Valeric acid 192¢ 259" 316° 183° 73
SCFA" 4,460 4257 5,518" 4,404 1,294
I-SCFA” 267° 359° 425" 251° 96

Y SCFA = acetic acid + propionic acid + butyric acid
P I-SCFA = i-butyric acid + i-valeric acid

a, b, c

" Figures with different superscripts within the same row are significantly different (p<0.05).
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Table 4. Effect of horseradish level in the diet on the volatile organic compounds concen-
tration from manure of pigs

Horseradish(%)
Control SE
0.01 0.02 0.03

Phenol 10.75° 22.91° 28.16° 11.99° 10.3
p-Cresol 161.09° 116.53° 102.18° 163.53" 28.4
Indole 8.16° 8.76" 10.83" 3.96° 2.5
Skatole 2.46° 1.69 1.57° 2.79° 0.6
Phenols” 171.84° 139.43" 130.34° 175.52° 25.5
Indoles” 10.62° 10.45° 12.40° 6.75° 2.6

" Phenols = phenol + p-cresol
? Indoles = indole + skatole

a,b,c
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