27 ¢ 18(5EE) 35~40, 2012 J. Lives. Hous. & Env., 18(Suppl.) 35~40, 2012

TxHo|et HAHEIK| HTt HISEAIRTL S2i2]o UFEX

— | = Oi&

SE0 n|xl= F

O1ZE - B2t UST - HFH - 0| - HEE - QU - O M4+ . R 83 - TAJH
52459 Ty e

The Effect of Horseradish Powder and Mushroom waste in Fattening

Pig Diet on Odorous Compound Concentration from Slurry
Lee, K. H., Hwang, O. H., Yang, S. H., Park, K. H., Lee, J. Y., Jeun, B. S,
Ohh, S. J.*, Lee, S. S.**, Yoo, Y. H. and Cho, S. B.

National Institute of Animal Science, RDA. Suwon 441-706, Korea

Summary

This study was to performed to investigate the effect of horseradish powder and mushroom
waste in fattening pig diet on odorous compound concentration from slurry. Twenty fattening
boars [LandracexYorkshire) x Duroc] weighing an average body weight of 78.4 +8.88kg were
randomly assigned to one of 4 treatments (control, horseradish 0.03%, mushroom waste 0.5%, and
combination; horseradish 0.03% + mushroom waste 0.5%). 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. Odorous compounds in slurry including acetate, propionate, butyrate, trans fatty acid
isomers were not different (P>0.05) among treatments. There was no difference (P>0.05) in the
levels of phenol compounds including phenol and p-cresol in slurry among treatments.
Concentration of indole was lower (P<0.05) in horseradish group compared with others. Skatole
level was highest in control and horseradish group, middle in mushroom waste group, and lowest
in combination group (P<0.05). Concentration of indole compounds was lowest (P<0.05) in combination
group. Data from our current study suggest that indole compounds in slurry can be reduced by
administrating pigs with 0.03% horseradish powder and 0.5% mushroom waste in their diet.

(Key words : Horseradish, Mushroom waste, Feed, Phenol, Indole)

M

rhu

waEe] AWz F49 o
el o] gs =, oA A Y

of A BAL 2 u

B w2 -l>

AEI} 2871RE FIs kit 7

* 7}t &3 (Kangwon National University, Chuncheon, 200-701, Korea)

#% = o] 8+ (Sunchon National University, Suncheon, 540-742, Korea)

Corresponding author : Cho S. B. Animal Environment Division, National Institute of Animal Science, RDA.
Suwon 441-706, Korea. Tel: 031-290-1712, E-mail: csb652@korea.kr

20129 11€¥ 6 Far, 2012 d 119 259 AAReEs, 2012 129 5 AAEA



=BT A A 18D S5

olgA wid®l EAEC] A v BE &
gt oolefellA AAEE T 87 wA=
o8l wasH oIFHEA ] AT} (Spoelstra,
1977; Williams®} Evans, 1981). @& 4-¢
BRAE A AAE FAoR Ak
9% bl H9A 4o eFgud g
o] Amel gl ek oz ol
ARAA o854 ke @uo] vl
BuAY D AN A B
=}k 200590l FAA Ao A A EE o
HERT FA) ARG old (N BAY,
2005), FAA] AL
= OOI:E/\]/H__

Williams (1984)2} Hobbs 5
oﬂ/q HL/\HQ}; o]—zﬁg] Z]YLU Al
AR, ER, dlE§, ﬁo’i}%L%‘rri =
sto] 4FHE AAEHSTH
=7 JdF 3E=el E/\}‘)“’ﬂ A =
YANEAZ AdF=3 Q) (Schaefer, 1977;
Williams2} Evans, 1981; O’Neill?} Phillips,
1992). & 3FEe] dErEAd -ﬂ]*“ﬂr p-
Y& L-eol2AlY F3lE A=

= 33Ee] dxEAdd JdEH e L

fo o oo XN gt -

\

<=4 glucuronic acide} ZAgE F 7oz
]Ezﬂ"ﬂ =4o] ¢l =#<3l glucuronide,
sulphuric acid % F7|ejste=z A=Y
(Smithe} Williams, 1966). ©]& EAo] ¥
2 E3lo] wjd=El o} #2] B-glucuronidase
7} =2 w43 glucuronided #3|3le] thA|
A= 9 dE FES A Ava
shARE Bl Folshd AHEAN p2
A3t 2obEel wbg] paETL Wt
(Goa &, 1999). aFgolet sfoluAlsful=]

=g A5AE ek o, 54l 9

i

SRR el s 22E, w0Ae Bo) AR
A87) Wo] FaEo] glow A ko)
13.7% A2 = (H 5, 2006). E£3+ 7Y

O

o]
A A] o] FHfrEle] Qe wAFS Ubt
Algoly Aztaso ofsf #si=]r] oz
gad 5o JIFFE ddFE &lsh] o
ol (A, 1993), AU w|AEo] o]ZE o]
37 =HH Ax 2vE EL 5 9l AxF
g otHEA L W] FadE 4 9 A
otk # AT AckFyels} sfo]w Al
| 2] & Hl%% of Feldte] oA WA
= JFHEAY FEwIE AR £3
=3

1. A" Hiel, 82 2 AR

HAAZ 784888 kgl ¥]|SE 57 20%F
[(A=dolx x 23A) x 75] & AT
5FHeg st 4x e I (RCB)SE
japAlo] Al ol 1572 v A]E et A BT 1)
FA T, 2) AekrFde] 4 0.03% A7t
3) oAzl 0.5% A7t 4) AFarF
o] Ht 0.03%} olHAAMA 0.5% EFF
o7 FA=UY. AA0]A] (1.6 x 0.8 mH)=
=oay Eshte, Feol7l 2 35715 7
AL Ju, EAF £E= Aexd 437 2
w7 g o]g3le] <F 25CTE A HUCH
BE ABE 7FEAE HEEA NRC (1998)
B 7] FFHUY AEAERE
YA (DE), ofrxAt ¥ FEA 55 v

A A =3} ) (Table 1).
2. 220
HAE 1447k A37E AA 747 B

Aol ZAFHG AR AF 3% 12
23] (09:00, 16:00) T 3G =d, S A=



o] 7}

5
o

Table 1. Formula of the experimental diets"

5ol wAlHlA] AUt e £RjEle] AHEA TR A

3

Control Horseradish ~ |Mushroom waste H+M
(H) M)
Corn, yellow 72.34 72.34 69.74 69.71
Mushroom waste, power 0.00 0.00 0.50 0.50
Horseradish, power 0.00 0.03 0.00 0.03
Soybean oil 0.67 0.67 1.30 1.30
Molasses 0.07 0.07 1.29 1.29
Soybean meal 24.07 24.07 24.34 24.34
Limestone 0.53 0.53 0.48 0.48
DCP 1.52 1.52 1.55 1.55
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
Endopower” 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) 3,450 3,450 3,450 3,450
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 Diets contain horseradish, mushroon waste and horseradish plus mushroon waste per treatment, which

contain 0.03, 0.5, 0.03 +0.5% in the diet, respectively.

? Provided the following per kilogram of diet :

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 IU; menadione sodium bisulfate 2.5 mg; pantothenic acid 27 mg; niacin 33 mg; riboflavin 5.5 mg; vitamin

choline chloride 700 mg, selenium 0.15 mg, manganese 0.03

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

Bz 0.04 mg; thiamin 5 mg; pyridoxine 3 mg; biotin 0.24 mg; folic acid 1.5 mg; choline chloride 700 mg.

9 Provided per kilogram of diet; « -galactosidase, Galactomannanase, Xylanase, [ -glucanase, o -amylase etc.

* Provided per kilogram of diet; Bacillus subtilis, Bacillus licheniformis.
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Table 2. Gas chromatography analysis condition

Injection Injection volume 2 1l
Inlet Temperature 250C
Split ratio 5:1
Columm Flow 1.0 mL/min
DB-5ms 30m, 0.25 mm, 0.25 um
Detector Temperature FID, 250C
3. 2k ®F LU =AM GLM (General Linear Model)= ©]-83}o] HA+
B8 AAFG, FF7E 2o]= Duncan
A7t < dAAolAl o) Exrbe]  (1955)9] v AARHA 23 95% FoleEL
£ o83l 14 23] MAEE EuE AFH 2 EAFCh
shodch AFg FuE 10L el dol —20
Col mataglm, ofHEAE FA3}7] Aol i nF
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% (2003)2] ¥MHe| we} Gas Chromatography 1. 22 9| T XM S & HE
(6890N, Agilent, USA)S ©]&3}o] 3AlH
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A 3F3l Tt (Table 2). AAA 0.5% B MFLFEe]l FE 0.03%

4. SAHE

(Statistical Analysis System, 1996) package

9} oA A 0.5%2] EIFAS ALz
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Akt =5 5748t} (Table 3).
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o FE+ AHEgHRE Holrt sl (p>0.05).
o] Abmel AckiFgolet sPolu Al )

Table 3. Effect of horseradish and mushroom waste combination on the short chain fatty
acid concentration from manure of pigs"

Control Horseradish  |Mushroom waste| H + M MS
(H) ™)

Acetic acid 739 898 901 782 213
Propionic acid 275 308 282 319 81
Butyric acid 155 174 156 194 51
i-Butyric acid 44 46 46 45 9
i-Valeric acid 83 91 83 85 17
SCFA” 1,169 1,380 1,339 1,295 326
I-SCFA” 127 138 129 130 26

" Diets contain horseradish, mushroon waste and horseradish plus mushroon
contain 0.03, 0.5, 0.03 + 0.5% in the diet, respectively.

? SCFA = acetic acid + propionic acid + butyric acid
9 1-SCFA = i-butyric acid + i-valeric acid

waste per treatment, which
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Table 4. Effect of horseradish and mushroom waste combination on volatile organic
compounds concentration from manure of pigs”

Control Horseradish Mushroom waste H+M MS
(H) M)

Phenol 2.57 1.97 2.50 2.56 0.8
p-Cresol 106.63 96.24 110.03 90.29 31.0
Indole 1117 0.79° 1.27° 1.12° 0.3
Skatole 1.74° 1.81° 1.43° 1.12° 0.3
Phenols? 109.20 98.21 112.53 92.85 31.6
Indoles” 2.85° 2.60° 2.71° 2.24 0.3

Y Diets contain horseradish, mushroon waste and horseradish plus mushroon waste per treatment, which

contain 0.03, 0.5, 0.03+0.5% in the diet, respectively.

? Phenols = phenol + p-cresol

? Indoles = indole + skatole
a, b, c
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" Figures with different superscripts within the same row are significantly different (p<0.05).
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