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Effect of Fermentable Carbohydrate in Diet on the
Concentration of Volatile Fatty Acid and Volatile Organic

Compound in Pig Slurry
Sung-Back Cho, Seung-Hak Yang, Jun-Yeop Lee, Jeong-Hoon Kwag,
Dong-Yun Choi, Ok-Hwa Hwang*
National Institute of Animal Science, RDA. Suwon 441-706, Korea

ABSTRACT

J. Anim Environ Sci 19(2) 89~94, 2013

This study was performed to investigate the effect of beet plup and IRG (Italian ryegrass) dry

powder in fattening pig diet on reducing concentration of odorous compounds in the pig slurry.

Fifty fattening boars [(Landrace x Yorkshire) x Duroc] were randomly assigned

to one of 3

treatments (control, beet plup 5%, and IRG 5%). Pigs (BW 50~110 kg) were fed diets formulated
to meet the Korean Feeding Standard (2012) and their excretion was collected from the slurry pits.
Short chain fatty acid (SCFA) and branched chain fatty acid (BCFA) were higher in beet plup
(31,786, 3,985 ppm) and IRG (32,755, 4,261 ppm) treatments, which was not different among
treatments (p>0.05), compared to control (p<0.05). Concentrations of phenols and indoles were

highest in beet plup (183.83,

168.59 ppm) and IRG (9.32, 8.92 ppm) treatments. Altogether,

addition level of two contents was not appropriate to decrease concentration of odorous compounds.

(Key words : Italian ryegrass, Volatile organic compound, Volatile fatty acid, Pig slurry, Odor)

A =

PHgo] Foldt RS YFast B3t nE
WAl 7] gE o] ofHEAe] A4}
(Spoelstra, 1977; Williams and Evans, 1981).
olge] BoAA & A LG I Y

71wl AE7Hsd FAkE slsiA e W=

>
ol
- -
Rl
et

fe duoefe

F2 ohEAe TR, oE
Solu (Le et al, 2005), ¢]=<]

3] ] 8FAE (Volatile fatty acid; VFA)
727] wiell VFA F=7F &
A 5-7]% (Volatile organic compound,;
o] Ax=® o]&=iL 3lvh(Zhu et

frolo oY O ox
o
ox
o,
fu
o

o
4_4‘
mu‘.
[e

<
Q
S
off
bt

*Corresponding author : Ok-Hwa Hwang, Animal Environment Division, National Institute of Animal Science,
RDA, Suwon 441-706, Korea. Tel : 031-290-1724, E-mail : hoh1027@korea.kr
2013 11€ 109 T2, 2013 129 18 Axtek=, 2013 12€ 219 AAES



AR %

al, 1999). o} EAL, 23] 24 9 HEj=at
& wpshEa whizle] RelEe] AR
(Rasmussen et al., 1988; Sutton et al., 1999).
a2y i Eaket e 2 e o] A
Ak 1=, FAl, o] aFAlY e
ofw]:Ate] wopmlx Wl &yl a4 wb
o8l QA=) (Mackie et al.,, 1998). SF&
9] ON 8]&E Ho|=E waekpsiEol] A}
By Fxo) #H7bE" VFA FolA SaA
A} (Branched-chain fatty acid; BCFA)2] B]&9]
7+ 4=} (Conn et al, 2007). =]A]2] “41**31
SRS AW ATAER e A

2 2

r-\n: oo

1.
a1

(ot

ER02 5o HavkpsieS 01*"“3}@] o}
AEAE A AT ST o e
et al.,, 2008; Li et al., 2009).

B Qe WKE Agel] o]t ol
g Az AAgs) wERZE HPrlete] HA
of Feldt F ejeleln WAHE oA

o) BEg s slste] S

19
It

2 9 g

0

1. A" HRel

AFTE dixF, vERZT RGTFE 3}
o 37) A=z A= A= A £
wholl MAIAFE 50kge] SAHSE 405 [
Zeo)l A x AN x 2] wjx s} A
AR E AR wERZEZS 59 A7)
EE IRG AR7MEE 5% H7ste] wigelsl
ok AEZIZE 125 Fo AR LR 55

S 3% Aoz AT AnAATE =

1L
R
i
iy
S
i
ofo
|
v
o
el
(98]
X
ri
iy
|o
fau

3|2 A 1948 2%

_—

= ko] 20 cm ool A FF HEZE o
IR

&3te] AF 8T VFA, VOC, SRy olE)
A% (NH-NE ZFA3Ath VFAS #43)
7] $1E ARE 25% 014%%‘—% o] -3}

AAe & F EvEa, voc EA4E Am
Jensen et al.(1995)-4 ”o“ﬂ of we} Fnlgt
Gas Chromatography (6890N, Agilent, USA)
o]g3le] EA= <l Inletd} detectore]
250CE 3}, Split ratio= VFA
10:17 vOC 5:1% A3} column 2]

r}o e o e

-
T

7 025mm, Z°] 30m®] HP-INNOWax$}
DB-1& Z17F ARgsiglth A&7+ 7 &4
X% Flame Ionization Detector (FID)S ©]-83}
Frh NHS-N A& W rueld kg
Qo] FFAZIL FABIUER §dox A
Asle FIAAEeE AAstr ALA L
®8l|&F2] (1035 Analysis, Foss, Denmark)S ©|

g3 B4,

3. EAXz
FE AYe 77 pmiEoe g A3 3
o, AdAde 3t FAEAL SAS

(Statistical 1996) package
GLM (General Linear Model)= ©]-&3}o] ¥4+
TAS AR, H#7E o)== Duncan
(1955)2] wtsAAdel 23l 95% FFFLe
2 24

Analysis  System,

\0

| J1XF

74 ﬂl. =S

=

1. 82|29 VFA sk Hat

mEdAz RG A2/M5E Azl #H7}
stel Foldt F £4 A=A &eelE A
Fstel VFAS FEE AT AFE Table
17} 7t} SCFA =i djz7, nEx=



2 5 LERFIE H7h RS FE Seels] WA APt H84 S7188E R vAE f)

Table 1. Effect of fermentable carbohydrate source on the VFA concentration from pig slurry.

Fermentable carbohydrate source
Parameter MS
Control Beet pulp IRG
Acetic acid 5266° 17827° 21591° 5093.04
Propionic acid 5474° 7216" 7433" 2297.80
Butyric acid 2352° 6742° 3731° 1787.62
i-Butyric acid 939" 1746 1766" 507.84
i-Valeric acid 1521° 2239" 2496" 711.72
SCFA 13092° 31786" 32755° 6973.66
BCFA 2459 3985" 4261° 1210.11
NH,'-N 741° 1286 1200° 223.34

Short Chain Fatty Acid & Branched Chain Fatty Acid = Acetic acid + Propionic acid + Butyric acid.

+ i-Butyric acid + i-Valeric acid.
a b, c, d

IRGT-o A ZH2F 13,092, 31,786, 32,755 ppm2-
2 dizTolA 7 Skt (p<0.05). BCFA
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Figures with different superscripts within the same row are significantly different (p<0.05).
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Table 2. Effect of fermentable carbohydrate source on the VOC concentration from pig slurry.

Fermentable carbohydrate source
Parameter MS
Control Beet pulp IRG
Phenol 3.45° 9.78" 9.03* 2.51
p-Cresol 129.82° 174.05* 159.56" 54.95
Indole 0.57° 2.29° 1.51° 0.74
Skatole 1.56° 7.03* 7.41° 1.19
Phenols’ 133.27° 183.83° 168.59° 56.04
Indoles’ 2.12° 9.32" 8.92° 1.79

" Phenols = Phenol + p-Cresol.

¥ Indoles = Indole + Skatole.
a, b, oc d

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