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ABSTRACT

In this study, the complex odor, the 22 designated odorous compounds and
4 undesignated odorous compounds has been analyzed from four swine farms
in Jeju Island, in order to investigate the emission characteristics and odor
contribution by different ventilation types.

The complex odor and the volatile fatty acids were found to be higher
than their emission standards at the boundary in four swine farms. However
the sulfur compounds, nitrogen compounds, aldehyde compounds, and volatile
organic compounds showed lower concentrations than the emission standards
at the boundary. The concentrations of p-cresol and skatole were detected
higher than the threshold limit value (TLV).

The values of the sum of odor quotient (SOQ) were the highest at the
boundary in ‘B farm’. In the boundary of all swine farms, the odor quotients
(OQ) of the volatile fatty acids (butyric acid, n-valeric acid, 7so-valeric acid,
except propionic acid) were showed the highest values, but the phenols
(phenol, p-cresol) and the indoles (indole, skatole) showed low OQ values.
Also, the odor contribution of volatile fatty acids was found to be the highest
as 89.3~96.6% at the boundaries in all farms. Consequently, the volatile fatty
acids might be considered as the major causing compounds of odor
complaints.

From the odor contribution comparison based on the swine types, the
contribution of sulfur compounds was the highest in the range of 46.0~55.8%
at the enclosed type swine facility. The odor contribution of volatile fatty

acids was 44.9~56.5% at the winch-curtain type facility.
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Table 1. Odor characteristics of major odorous substances.

Substance

Odor characteristic

Ammonia (NHs)
Trimethylamine [(CHj3)3N]
Hydrogen sulfide (H,S)
Methyl mercaptan (CH3SH)
Dimethyl sulfide [(CH3)5S]

Dimethyl disulfide (CH3SSCH3)

Acetaldehyde (CH3CHO)
Propionaldehyde (CH;CH>CHO)
Butyraldehyde [CH3(CH2).:CHO]
iso-Valeraldehyde [(CH3):CHCH>CHO]
n-Valeraldehyde [CH3(CHz)3sCHO)
Styrene (CsHsCH=CHs)

Toluene (CsHsCHs)

Xylene [CeHy(CHa)l

Methy! ethyl ketone (CH3;COCH>CHjs)
Methyl 7so-butyl ketone [CH3COCH,CH(CHs)s]
Butyl acetate [CH;COO(CH,)3CHs]
7so-Butyl alcohol [(CH3):CHCH>OH]
Propionic acid (CH3CH,COOH)
Butyric acid [CH3(CHs;)2COOH]
iso-Valeric acid [(CHs):CHCH;COOH]
n-Valeric acid [CH3(CH2);COOH]
Phenol (CsHsOH)

p—Cresol (CH3C¢H,OH)

Indole (CsH7N)

Skatole (CH3CgH7N)

sharp pungent
ammonical, fishy

rotten eggs
decayed cabbage, sulfidy

decayed vegetables
vegetable sulfide
putrid, garlic
pungent fruity

irritant

irritant

irritant

pungent

solvent, rubber

paint

sweat, benzene like
minty

pungent thinner
pungent thinner, irritant
irritant, slight must
irritant, pungent
sweaty rancid, irritant
wet shoes

wet shoes, cheese

sweet and tarry

sweet and tarry
feces, jasmine like

feces




Table 2. Threshold limit values (TLV) of 26 odorous substances.

Compounds Substance TLV (ppm)
Ammonia 0.1
Nitrogen compound ) )
Trimethylamine 0.000032
Hydrogen sulfide 0.00041
Methyl mercaptan 0.00007
Sulfur compound
Dimethyl sulfide 0.003
Dimethyl disulfide 0.0022
Acetaldehyde 0.0015
Propionaldehyde 0.001
Aldehyde compound Butyraldehyde 0.00067
1so—Valeraldehyde 0.0001
n—Valeraldehyde 0.00041
Styrene 0.035
Toluene 0.33
Xylene 0.16 *
Volatile organic
Methyl ethyl ketone 0.44
compound
Methyl 7so-butyl ketone 0.17
Butyl acetate 0.016
1so-Butyl alcohol 0.011
Propionic acid 0.0057
) _ Butyric acid 0.00019
Volatile Fatty acid
iso—Valeric acid 0.000037
n—Valeric acid 0.000078
Phenol 0.00028
Phenole compound
p—Cresol 0.000054
Indole 0.0003
Indole compound
Skatole 0.0000056

* — Xylene® A% o, m-, p-#< AAEHd s @t
0.

- o-Xylene : 0.38 ppm, mXylene :

041 ppm, p—Xylene : 0.058 ppm



Table 3. Limit values of odor emission standard of odorous compounds.

Concentration (ppm)

Substance General standard Strict standard
Residential Industrial (Industrial area)
area area

1 Ammonia 1 2 1 ~ 2
2 Trimethylamine 0.005 0.02 0.005 ~ 0.02
3 Hydrogen sulfide 0.02 0.06 0.02 ~ 0.06
4 Methyl mercaptan 0.002 0.004 0.002 ~ 0.004
5 Dimethyl sulfide 0.01 0.05 0.01 ~ 0.05
6  Dimethyl disulfide 0.009 0.03 0.009 ~ 0.03
7  Acetaldehyde 0.05 0.1 0.05 ~ 0.1
8  Propionaldehyde 0.05 0.1 0.05 ~ 0.1
9  Butyraldehyde 0.029 0.1 0.029 ~ 0.1
10 7so-Valeraldehyde 0.003 0.006 0.009 ~ 0.02
11  mValeraldehyde 0.009 0.02 0.003 ~ 0.006
12 Styrene 04 0.8 04 ~ 08
13 Toluene 10 30 10 ~ 30
14 Xylene 1 2 1 ~ 2
15 Methyl ethyl ketone 13 35 13 ~ 35
16 Methyl 7so-butyl ketone 1 3 1 ~3
17 Butyl acetate 1 4 1 ~ 4
18 iso-Butyl alcohol 0.9 4 09 ~ 4
19  Propionic acid 0.03 0.07 0.03 ~ 0.07
20  Butyric acid 0.001 0.002 0.001 ~ 0.002
21 1so—Valeric acid 0.001 0.004 0.0009 ~ 0.002
22 n~Valeric acid 0.0009 0.002 0.001 ~ 0.004
23 Phenol - - -
24  p—Cresol - - -
25 Indole - - -
26 Skatole - - -
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Figure 1. Location of four swine farms for sampling odorous

substances.

Table 4. Types of swine farms selected for the study.

Pig Farm Swine Farms Type Manure Collection System
A Farm Enclosed Ventilation and Slurry Deep-pit (full slats)

B Farm Enclosed Ventilation and Slurry Deep-pit (partial slats)

C Farm Winch-curtain and Slurry Deep—pit (partial slats)

D Farm Enclosed Ventilation and Slurry Deep-—pit (partial slats)
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142 UV-Visible Spectrophotometer

ol YR AEdAEHon BASGI, WA ARG

oo

FHEE UV-
Visible Spectrophotometer (Biochrom, Libra-S22, UK)E A}-&3}lo] 640 nm 3%
of| A =433

1.4.3 Gas Chromatograph

A=A T & sgE, Egudetnl) I {713, A AFAE
S AHEAEY]) Y] 27t GC/FPD (Shimadzu, 2010 plus, Japan), GC/NPD
(Shimadzu, GC-2030, Japan), GC/MSD (Shimadzu, GC-2010 plus, MS-TQ8040,
Japan), GC/FID (Shimadzu, GC-2030, Japan)Z AF&3&}3itth.

1.4.4 High Performance Liquid Chromatograph

g gslo]= Al&+ HPLC (Shimadzu, Nexera, Japan)S Ab-g&3te] #2439
t}. o] u] H=7]+ Photodiode Array Detector (Shimadzu, SPD-M40, Japan)Z
e 360 nmeolvt. EI #elg AHE AP Almp=ALY

Shim-pack GIS C182 A}&38l%i).

A}Q‘O}MJ— 713%

)

1.45 Thermal desorber System
Thermal desorber System& Ab&3to] 7F2AF A8 5 cold trapoll A A2
2 S 2 547 T cold trapdll AMFHE ABE 2207 7tEEe] stAaR

e EECIEOE T

4.6 Headspace System
SAdsFHoR AFHE AEE 22 mL vlo]¥d Y i, Headspace System
(Perkin Elmer, TurboMatrix 40, USA)E A}&3te] bk @ 73k & 7]35t%

ey BAE AnaRvtEIYd TR FYAAC,

1.4.7 Solid Phase Micro Extraction (SPME) System
AHD A FEE 22 mL vlolgel ¥ incubatorol A mwk 2 rpAE g, 7}
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puA

Al 9]

KeR
=

Aagrat Hdigk

Table 5. Limit values of emission standard of complex odor.

Strict standard
(Dilution—to threshold ratio)

General standard
(Dilution—to threshold ratio)

Category

Others

Others

Industrial

Industrial
area

area

300~500

under 500 500~1,000

under 1,000

Outlet

under 15 15~20 10~15

under 20

Boundary
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ooy
2
1110{I
&
L
o
(03

| &3t A& AFABATE olwf AMEE &
Fgole (5% BAENS Abgstda, 2709 200 mL @A Z+zF 20 mLE
A9 Ad2 AAAAY. g FYHE (Sibata, KP-100, Japan)Z 10 L/min
TS 5wt At F 50 Lo &7 AlsE AFsGAh AFt 2d F5E
230 &7 9ol 50 mLZ 3|Aste] B4 Aaz ALEEg.

48 A% 10 mLel FlsAer ol =EZAHDA YEFI Aol 24t

Sampling ammonia gas using Add(llrlllg)/;ﬁ(glr?orln BHHn{Epg?lsaSlde
impinger (10 mL) NaOCl 5 mL

Observing absorbance at 640

nm by UV-Visible Standing for 60 minutes at 25C
spectrophotometer

Figure 2. Experimental procedure for the ammonia analysis.
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23 Eelvlgolnl A ¥ B
Eelgolnl A AL §AEFY

1
= Agatart 200 mL QWA 2718 Adw A48T 247 20 mLA F

ftlo

o]-&aF3laL, 0.

%
o

& 2
FE&AS A F, FYHZ(Sibata, KP-100, Japan)E ©]-&3te] 10 L/min %
o2 5iEet 50 Lo w715 FHAIAAT 2709 dHAd FFEE2 50 mL
gt &4 ol g4kl £48 A5R AREElal, o] W ddA o
2 Frgdor Aojue] Algdl XA

TMA 42 Headspace SystemolA #dx2ldt § GC/NPDZ #4383 th.
NErHoen AAT F5FE 5 mLE vholdel &7 50% KOH 4 mLE 7}

T

3k & PTFE/Silicone septum®. = 53t th 12]31 Headspace Systemol A
60C= 10% 7+ wHksk & wlold AFH-o AlfEE GC/NPD (Shimadzu, GC-
2030, Japan)oll T3sto] w4l skl tH(Figure 3). ©] Wl Headspace system}

GC-NPD #X%x4dL Table 63 Zt}.

Figure 3. Gas Chromatograph coupled with Nitrogen
Phosphorous Detector (NPD).
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Table 6. Instrumental conditions for the analysis of trimethylamine.

Instrument Operation Conditions
Oven temperature 60T
Headspace System Transfer temperature 130T
(Perkin Elmer) Injection time 0.05 min
Pressurizing time 1 min
Thermo starting time 10 min
Vial pressure 19 psi
Column Elite-5Amine
GC/NPD (30 m x 053 mm x 3 pum)
(GC-2030) Initial temperature 50C (5 min)
Temperature rate 10C/min to 220C
Final temperature 220C(3 min)
Detector temperature 250TC

ZF = AEE d-QF 3 dEAelE ol gt Alm AFH FHYel 7]
& Fddte ATHFEFALHES ol &k A=EAFH FH U= Polyester
aluminum sampling bag (BMS, 5 L, Japan)S AF&3t9 3, Alm AFH7| 7= A
T YA (Supelco, 10642, USA)E ©|83to] 1~2 L/min 522 F 5 L9
T/INEE EHAY. AHI} FUIAREE YAFAS Fta, AeS {45
24X 7 oo A4S zld skt

3 3tE A59 42 Thermal Desorber System (Markes International,
Unity2™ -Air Server, UK)o] &% GCEZ o] &3lo] EA& L, oluf 7|71%x4
< Table 79 F=Z3Ac}t. AHE A E+E= cold trapol A -15TCE 5471 & o
S 200TColA dEHAA GColl Fdsklal, Ex3=H4E717F ##" GC-FPD

b

)

(Shimadzu, 2010 plus, Japan)® 213} tH(Figure 4).
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Figure 4. Gas Chromatograph coupled with Flame

Photometric Detector (FPD).

Table 7. Instrumental conditions for the analysis of sulfur compounds.

Instrument

Operation Conditions

Thermal Desorber

Sampling flow

(Unity2™-Air Server) Sampling time

Cold trap
Cold trap low temperature
Cold trap high temperature

Cold trap hold time

50 mL/min

10 min
Hydrogen Sulfide
-15TC

250°C

5 min

GC/FPD
(GC-2010 plus)

Column

Initial temperature
Temperature rate

Final temperature

Detector temperature

Varian CP-SIL 5CB
(60 m x 0.32 mm x 5 pm)

50°C (7 min)
10C/min to 280C
280C(5 min)
300C

_‘|5_



25 drlstel= 3hekE AFH B A4

&dHstol= 3%E acetaldehyde (ACHO), propionaldehyde (PCHO), butyr
—aldehyde (BCHO), iso-valeraldehyde (iso-VCHO), n-valeraldehyde (;~VCHO)
5 = 5%9 Als+ 24-dinitrophenylhydrazine (24-DNPH)7} 3" 7IE2 X
= Abgeto] AFH s o] W dHstols shetEe FFS T W adls Al
Ast7] fste] L =St E(KD7E TxE & A E ofvdd el
olgA AZE FIEYAE FYHEZ (Sibata, MP->100H, Japan)dll 423} 1.0
L/min §% 22 10 3 & 10 L9 7N 55 THAIH

DNPH 7}Eg Ao AFH3T LHslol= 3}3ES oA Er}o] E 2 (Acetonitrile)
Sl 1.0 mLE FYste] £48 A8E F=80d 28 F
A 2ulE 18] 9 (Shimadzu, Nexera, Japan)E ©]-&3}o] Table 8
360 nm gz FA 3 tH(Figure 5).

Figure 5. High Performance Liquid Chromatograph
coupled with Photodiode Array Detector
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Table 8. Instrumental conditions for the analysis of aldehyde compounds.

Instrument Operation Conditions

Column Shim-pack GIS C18
HPLC (250 mm x 46 mm x 5 pum)
(Module L-40D) Detector Photodiode Array Detector

SPD-M40

Wavelength 360 nm

Injection volume 10 puL

Flow rate 1 mL/min

Mobile phase A ACN

B : ACN/Water/THF (45/50/5)

26 A FUIsgE AFH H Y
Styrene (STR), toluene (TOL), xylene (XYL), methyl ethyl ketone (MEK),
methyl 7so-butyl ketone (MIBK), butyl acetate (BuAc), iso-butyl alcohol
(iso-BuAl) &9 7% 3¢ F71std=s Ads

Tenax-TA, USA)ol 3ttt o] o A}8E FTYHFZE= Mini pump (Sibata,

rlo

174 & & 2H(PerkinElmer Inc.,

(o]

MP-X30KNI, Japan)E& AF&3t%1a, 10 59 0.1 L/min 522 1.0 Lo ¥
715 FHAANA ARE AHSHAT

A G FAE A F7183ES Thermal desorber (PerkinElmer
Inc., Turbomatrix 350, USA)7} 12% GCE o] &3} Table 99| 7|70 =
stk AH G Az 300CE 108 Fk AAFHAANAM &2kl cold

Trap (-30C)ol A 53 3 o5& dEFAA GC/MSD (Shimadzu, GC-2010
plus, MS-TQ8040, Japan)® F<¢3&to] 241319 th(Figure 6).

f
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Figure 6. Gas Chromatograph coupled with Mass

Selective Detector

Table 9. Instrumental conditions for the analysis of volatile organic compounds.

Instrument Operation Conditions

Auto Thermal Desorption temperature  300C

Desorber
(TurboMatrix 350) Desorption time 10 min
Cold trap Tenax-TA
Cold trap o
Low temperature 30C
Cold trap .
High temperature 320C
Cold trap hold time 5 min
(GC-2010plus / (60 m x 0.25 mm x 0.25 pm)
MS-TQR040)
Initial temperature 40C (5 min)
Temperature rate 10C/min to 250C
Final temperature 250C (4 min)
Detector Mass

_‘|8_



27 _AHl/H xiﬂx]u }tl’ _1-";__ A1
3k A F A WA propionic acid (PA), butyric acid (BA), zso-valeric acid
(iso-VA) n-valeric acid (n-VA) AEEL dEYyol EgWdoelyl ARSI} 7T

of AT AFFNE ol g3tel AAFATL 0.1 M FAHIEFENL 20 mL

N

A Qe 270 dAAS AER FYHZ(Sibata, KP-100, Japan)oll HZA3}aL, 5
&< 10 L/min &2 50 Lo 715 AT AH7E e FF892
Sy Zepaae] &4 wol 50 mLE 3|4 ste] #2418 AEE AR&stth o] W
dAA WHE 01 M FASHEFEHORZ Aol AlRd XFEHEE AT
3Ad A FA WA Al 2= SPME systemeo] 2% GC/FIDZ #4383t} A
25 AT F58d 5 mLe wolde &7 HAUESF 178 g, 2% HxS04 1
mLE 7}ste] pH 1.022 ZA3 3 PTFE/Silicone septum® 2 W53ttt 18
i SPME systemell /] 90C& 15% zb awbala nlo]et A3¥o] 71a14 A waks
SPME fiberdll &A1 7t} o] & GC/FID (Shimadzu, GC-2030, Japan)®] injector
oANA 250CE DA 5, Aol Fdste] AFEAS sFdth(Figure 7). o]

Al& 2] SPME system % GC/FID #41%72 Table 103 2t}

Figure 7. Gas Chromatograph coupled with SPME
(Solid Phase Micro Extraction) system
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Table 10. Instrumental conditions for the analysis of volatile fatty acids.

Instrument Operation Conditions
Preincubation time 15 min
SPME System
(AOC-6000) Incubation temperature 90T
Extraction time 20 min
Agitator speed 250 rpm
Dersoption time 10 min
Column information Elite-Wax
GC/MSD (30 m x 053 mm x 0.5 ym)
ég;?;is 66(5)%(’)1“)/ Injector temperature 250C
Initial temperature 50C (3 min)
Temperature rate 10C/min to 220C
Final temperature 220C (5 min)
Detector temperature 300C

28 A=, =T AFH H 24

HzstgEd AEstg=S A F71stdE3 m7HA 2 PerkinElemerAt
o] Tenax-TA°| ¥XF3st¥ 3, 0.1 L/min 522 10 ¥5<F 1.0 LY F7|7F §
H}al=2 HAE Mini pump (Sibata, MP->30KNII, Japan)Z ©]-&3}%]

AAT AR A RS I oFH T = A E] A ot
AYPATE Faste] A4S HAASI (AT 5, 2016, Trabue et al, 2011).
Thermal desorber (PerkinElmer Inc., Turbomatrix 350, USA)7} dAZH
GC/MSD (Shimadzu, GC-2010plus & MS- TQS8040 , Japan)ZS o] &3}o] 34
fr718gE A By sde 2de® A5t (Table 9).

20 B4 dlolE A% 77}

22 gole e A EE WHAEEA (Method detection limit, MDL)E -3}
o] Wrbslelth MDLS otm ol 04 pg/mL, Egw€oldl 60 ng/mL, & 313
4% 1.0 nmol/mol, <H3lo]l= 3FE 5% 005 pg/mL, A G788E 7

e
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% 1 nmol/mol, 324 AFA LA 4% 0.1 ymol/mol, =7 2F % QA EF 2%

05 ng/mLel 7 BEFBAES ASagth 1ex 2 JREY BHL 73 w2

W5 A9 (coef ficient of variation) CV =

MDL = S x 3.143 (98% confidence level, n=7)
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Table 11. Method detection limit (MDL) and coefficient of variation (CV) for

the analysis of odorous compounds (n=7).

Compounds MDL CV (%)
Ammonia (NHs) 0.304 ppm 7.6
Trimethylamine (TMA) 0.802 ppb 4.1
Hydrogen sulfide (H,S) 0.062 ppb 2.1
Methyl mercaptan (CH3;SH) 0.089 ppb 3.1
Dimethyl sulfide (DMS) 0.106 ppb 35
Dimethyl disulfide (DMDS) 0.071 ppb 24
Acetaldehyde (ACHO) 0.018 ppb 1.1
Propionaldehyde (PCHO) 0.036 ppb 2.3
Butylaldehyde (BCHO) 0.062 ppb 45
1so-Valeraldehyde (iso-VCHO) 0.032 ppb 2.5
n-Valeraldehyde (7~-VCHO) 0.037 ppb 2.7
Styrene(STR) 0.103 ppb 1.7
Toluene(TOL) 0.108 ppb 1.7
Xylene(XYL) 0.113 ppb 1.8
Methyl ethyl ketone (MEK) 0.212 ppb 4.8
Methyl 7so-butyl ketone (MIBK) 0.121 ppb 3.2
Butyl acetate (BuAc) 0.071 ppb 1.9
7so-butyl alcohol (7so-BuAl) 0.142 ppb 3.8
Propionic acid (PA) 0.014 ppm 4.3
Butyric acid (BA) 0.014 ppm 3.8
1so-Valeric acid (7so-VA) 0.024 ppm 6.9
n-Valeric acid (7-VA) 0.020 ppm 5.4
Phenol(PHE) 0.050 ppb 5.7
p—Cresol(p-C) 0.014 ppb 1.1
Indole(IND) 0.030 ppb 2.9
Skatole(SKT) 0.024 ppb 5.0
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Table 12. Dilution rations for the complex odor measurement at the

boundary of four swine farms.

A farm B farm C farm D farm
Dilution to threshold
174+146 73+62 71+28 T7+40
(D/T)
400
Q pa—
s
=
(=]
=
4]
E 200 t————— e
S
=
=
= 100 +————- I ————— ﬁ —————————————————————
Q i
0
A Farm B Farm C Farm D Farm

Figure 8. Comparison of complex odors at the boundary of four swine farms.
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2. 534 4A8d 5=

21 gEU o}l FXE
FRUOHNHy & ] ok Aol A 225 A4 ot &

2 Fulgel A ppb 5 AV bed AREAE vs) AijHdor A @

A7t Fe Ao el A YrhKim and Choi, 2013; A71@ %, 2005).

dRyols EEGEolA kA st wste] YFA S AARE, LEER Y]
&

Y

= rEgu (el F =, 2011). R Yol Fx=7F °F 100 ppm
AME =, & H IR A5S do7]a, 400 ppm ©)F FEAAE AAA &
4, F5dat 59 Aol yErdth 28 a 1500 ppm o] FRe =EE A
o+ 713} doll AFEE 4o, 5000 ppme L EoAE T, 7|HH
A3 sol At Aol ol R A (FISE T, 2003 HAX 5, 1997
Muehling 1970). °]& WA7] 98 =i e sk MEAAETS A
o2 TWA (Time Weighted Average Concentration) 28 ppm (18 mg/m’)& %]
g3t deElska Sl

Rt % AN FAA FYHD AAH L2 AN, ARE

W

<

1o
(e
=
i)
rlo
)
N
S
kr
2
o
e
o
ol
rlr
e
P~
Lo
N
it}
fo
r o
lo

80% olo] SERUYotE 7|gH= Aor HiEI vR(o]sty, 2003
Klarenbeek and Bruins, 1998).

AFA S FedolA 20189 11€ 57 1295kl FAZ A, F4=AE A
FeAtl A dRYol AlRE AHGFA S, 1 AIE Table 139} Figure 90 1
ERigith dEYel sxE FAAAXMNA 014~157 ppme HAE D 3ol
A 74 157 ppme®E w2 sEE B ol D v AT oFHTFH
W=3s187152 1.0 ppmE Z2HsAL, UHA 532 w=71EA mRel Ao

2 AP AT A=A S E=A WA bR Yol se= 247 6.10~17.76
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Table 13. Concentrations of ammonia for four swine farms.

Concentration (ppm) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.14+0.13 6.10+1.50 29.21+3.16 43.0 206.2
B 0.15£0.11 17.76+3.04 17.64+1.80 1155 114.7
C 0.11+0.02 13.58+11.08 6.99+8.56 126.4 65.0
D 1.57+1.67 17.30+4.75 14.41+8.96 11.0 9.2

*BD : Boundary, GR : Growing Room, FR : Fattening Room

35
mmm BD
— GR
28 | o PR — - —————
-
g
p] [ SN S I S
g T I
=
‘g
® 44— | ] e
&
=
D
=
E§ 1+——ITl -1 w1 I
S 'L e 1

A Farm B Farm C Farm

Figure 9. Comparison of ammonia concentrations for four swine farms.
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FEAANA wEH e Eudolrl Fxe oRUol AR Hs) wjg u

=~
e FEFES B AW segoety

o] H2AFE7F 0.000032 ppmE
&

SAAE A % AR FuY

= Yol 0.1 ppmell H|3] wt7] witol] v

Table 14. Concentrations of trimethylamine for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.45+0.17 16.85+0.71 33.33£9.69 37.6 74.4
B 0.29+0.20 15.80+2.58 13.90+1.61 54.5 48.0
C 0.01£0.01 24.24+7 .87 18.76+5.92 1723.2 1333.1
D 0.37+0.22 25.16+10.00 37.26+20.09 68.0 100.7

*BD : Boundary, GR : Growing Room, FR : Fattening Room
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Figure 10. Comparison of trimethylamine concentrations for four swine farms.
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Table 15. Concentrations of hydrogen sulfide for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 7902495 4027.47+359.55 5589.57+140.74 509.9 707.7
B 1.80+2.37 539.73+£351.64 2823.06£1099.57 300.4 1571.2
C 1.26£1.24  159.65+59.25 168.78+110.10 126.7 133.9
D 5.30+4.74 1804.87+597.82  431.60+224.51 340.4 81.4

*BD : Boundary, GR : Growing Room, FR : Fattening Room
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Figure 11. Comparison of hydrogen sulfide concentrations for four swine farms.
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232 MEHAE T

AFA A 479 Fe=F FAAGADN =4 WHQ sS4 =AE v
2l 7+ eH(Methylmercaptan, CH;SH)E A # sle] #4319 01, 1 A3E Figure
129} Table 1691 YeEPSATE wEHee] s SAEAL
8.42~161.70 ppb, 10.19~58.79 ppbe] W= A s3] 161.70 ppb 7I¢ =2 =&
L& BYn a8 FAAAANAE 4T BE HAA EHERE YEYT

7y FAERE pEste] WEwAde s v 2 Aigda A s e
H e 27 SAEAL 161.70 ppb, H]SE=AF 5879 ppbE  SA EARO| A thA
=2 FEE BT FAAAAL HEnde dio] ERE He AoR 2l

i)
32

.
B 54olA Wenge e BA4AN, SAEA NSEL 27 2%

842, 1890 ppb= UERRTE C 5ol A wleu]ziel Q%o $A4EAIS} v g

7} 7} 2515, 10.19 ppb® EIH T D ¥3 ek A A A M)A w2 o] ghe

HAEHA, 1 olf & =AF UlFoA viEsd e e dEo]l 7] Sl
o Al Ba7h Lolup] Wl Ao EARCh mekA HEugie re
FEel A WZEE oFA 2ol ofd Ao FHHL
Table 16. Concentrations of methylmercaptan for four swine farms.
Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD

A N.D. 161.70+78.52 58.79+24.46 - -

B N.D. 8.42+2.54 18.90£7.17 -

C N.D. 25.15+22.55 10.19+4.93 -

D N.D. 28.76+6.44 32.86+18.71 - -

*BD : Boundary, GR : Growing Room, FR : Fattening Room, N.D. : Not Detected
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Table 17. Concentrations of dimethylsulfide for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.47+0.06 18.83£6.12 17.08+7.28 40.4 36.6
B 0.78£0.12 5.76£0.29 8.43£3.12 7.4 10.8
C 0.74£0.40 5.68£5.17 3.52£1.83 77 4.8
D 0.56+0.17 5.53+2.13 7.64+4.20 9.8 13.6

*BD : Boundary, GR : Growing Room, FR : Fattening Room

_35_



y o mp T W
£ ™ E T o
- I
& = o wo |
a —~
C Q W o g Mo
| | | i g o — 2 =
, , , , = << R% o
o : g o
— o)
! ! ! , 3 o7 a Moo
, , , s = =
| g © op T T
| | | T_H = vm E 1S ol e
! ! ! =S S o
L e © 2 g B
! , , , .m %0 W o ©
N : TR
o T - = om
N
T T S moE
! ! ! ! ! S mw_ w5
o < G - & 4
! ! s :
, , , ﬂ E £ = B o W
1 e £ 3 A Ak
I s B
! ! ! ! ! = g gy
! ! ! ! ! < I
, , , , , D = b B o
—— —— £ = %
- - T T oy 2
v O Moo= X =
o g kEwmET
! ! ! !
, , , , -2 = R~
| | | | S = 0O T Z# —_
, , , | 2 Eo= 2 N
— g T P X oo
o o) o ) @) ™E N g o
Q — = ] B o 0| o
o3 j o N
(qdd) uonenusnuo) — > m X W o=
m < fro il A= =
Yy e~
2 N LG
How "

_36_



24 <Hstol= 3l3tE

doslol= shetE2 AA, H&ZA| 5o AxTFAHoly AFozHE A |
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241 oM ELHslo)l= &

AFA Y FeAlde] §4E=AL HSE=A FA A A DNPH 7HE A&
o] &3t olAE L sleo] =(Acetaldehyde, ACHO) A& 5 3} 2391,
71 A5 Table 18¢ Figure 14 WeEbIAh 470 57l A ol Al E <L H] 8o
e A=A vl SEA A ZH2E 76.27~110.09 ppb, 50.72~86.64 ppbe] FX%&

HeE Bk 283 ols FeAld FAZALAAN otHELHGlE T

iy

A= FEoRE ZAE A

ol ELH S| E RES wFER FES] vud A7, A T §4
EARSE v S EAL A 22 8421, 74.26 ppbel FEE YERA L,
A= 4.43 ppbE EAF WE-B T 16.7~19.08 #Z4st= 7

B A olAEGHEolE s SAEA 8142 ppb, HISEAF 5293
ppbE WERRIL, o] =AF UFelA wlEH ol EL sl = AR XA
Aol 474 ppbE HlE LA 11.2~17.28) #HAstes Aoz FAade C 5%
o] SAEAL HlFEALME 7627, 50.72 ppbel HTEE B I FA3F H:
HES B, BAAAMS 382 ppbE #lE8] €752 50 ppbEtt WA e
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D &739 S48 EAL MK EAL FABAANA o ELHSo| = FRE 717}
110.09, 86.64, 6.03 ppb=E T Fgel Hla] =AF -9 FeA] BF s%=7F %%
o} ol5 EAF UHo A wjEE ol ELH el =7t BRI Aol A 14.4~18.24)
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Table 18. Concentrations of acetaldehyde for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 4.43+0.59 84.21£17.76 74.26£22.51 19.0 16.7
B 4.74+1.12 81.42+38.86 52.93+17.13 17.2 11.2
C 3.82+0.33 76.27+47.86 50.72+£12.69 20.0 13.3
D 6.03t1.69  110.09£19.72  86.64+33.50 18.2 14.4

*BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Figure 14. Comparison of acetaldehyde concentrations for four swine farms.
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Table 19. Concentrations of propionaldehyde for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.35+0.06 4.42+1.07 5.12+0.56 12.5 145
B 0.33+0.14 3.03+0.94 3.30+0.78 9.3 10.2
C 042+0.22 4.04+3.23 3.28+2.01 95 7.7
D 0.47+0.14 6.47+1.76 5.81+1.30 13.9 125

*BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Figure 14. Comparison of acetaldehyde concentrations for four swine farms.
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Table 20. Concentrations of butyraldehyde for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.43+0.06 3.46+0.63 2.21+0.62 8.1 5.2
B 0.29£0.19 1.63£0.63 2.11+0.64 5.6 7.3
C 0.43+0.30 2.21+1.70 1.57+1.45 5.2 3.7
D 0.48+0.14 2.74+0.76 3.09+1.50 5.7 6.5

*BD @ Boundary, GR : Growing Room, FR : Fattening Room

12.0

Concentration (ppb)

Figure 15. Comparison of propionaldehyde concentrations for four swine farms.
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244 jso- "l 2dddtel =

AE2F 7HE: Al w7 7oA R HAE = Ao R 4 Z jso-dd =gy st
o] =(iso-Valeraldehyde, iso-VCHO) 9] d=A14 HAFS dolr 7] $]s)]
=AF U-e] Foll A b7 A8 E AFH R, 1 AIE Table 213 Figure 179
el iso-Zd2ddsliols TEE SAEA 096~3.90 ppb, Hl S EAF
0.74~329 ppbd ®HHAE B, o] T A &9 FAH=ANA 3.90 ppb= 7HE
S B agla FAAAMNA jso-dE EgHEtels S BE
FEFA EHER ZAE AT

FHEE FEEte] fso-FH 2ddEte) =] vk
3=

ofts

ity
fo
off
H
fujt

Ll
e
=
:oé

4 K
S EAL 390 ppb, MKEAL 329 ppbE W £d £E2S BAL, B 4ol

M FA3=AE MISEAF 24H2E 176, 258 ppbR WS =AM A v = WER
C

156 ppb= A &3 FAE = dHHS HAJ, D s FH=AE 096

ppb, Bl 5= A 0.74 ppbel FEE YERHSITH

TP B FEALAAN iso-TElEdHstol s AR FAAAMLAAN =3
= HAAL, 3 o= =AF RN wEd fso-Eel2ddHste]l = dEo] d7

Zo A wes BaE Aow FAHd. oleldt AMERE jso-uke 2otrstol

S ogRe FEFM wAsE oHEdel ohd Ao AmuETh

Table 21. Concentrations of 7so-valeraldehyde for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A N.D. 3.90£0.87 3.29+£0.34 - -
B N.D. 1.76+£0.14 2.58+0.54 - -
C N.D. 2.01+1.60 1.56+1.56 - -
D N.D. 0.96+0.33 0.74£0.33 - -

*BD @ Boundary, GR : Growing Room, FR : Fattening Room, N.D. : Not Detected
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Figure 17. Comparison of 7so-valeraldehyde concentrations

for four swine farms.
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Table 22. Concentrations of n—valeraldehyde for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A N.D. 0.33+0.09 0.82+0.19 - -
B N.D. 0.63+0.18 0.98+0.47 - -
C N.D. 0.54£0.54 0.19+0.06 - -
D N.D. 0.96+0.33 0.74+0.33 - -

*BD : Boundary, GR : Growing Room, FR : Fattening Room, N.D. : Not Detected
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Figure 18. Comparison of n—valeraldehyde concentrations

for four swine farms.
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gt #Alo] F7ebH A, VOCsA i
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2008; Haghighat and Huang, 2003; Bodalal et a/, 2000). wWHol Isoprene
(CsHs), monoterpemes (CioHye) 52 3HA 7718122 A&l 93] A H o
gZFog t7] oz wiE¥H(Komenda et al, 2001). AAAA o2 F7] &
ok A Fristg=Ee AAY 2 =S AA IFEAd fUEHEY 86% A=

£ AA = Aoz Huxa dthH(Fedele ef al, 2007). £3] WAl EFd 2

A
g omE ZHA A e, AA QA el tiside e dEAA &%k
t}. 134} benzene, 1,3-bytadiene 53 2 W AREL oAU &
Ao A7 &4, o B T3 o] A AAdt FAES UEhde
Aog ®Buw i rHLiu et al, 2008; Hoshi et al, 2008).

AT T Ay FEY {71 ES FHEARE AAGste] #Esta T

ARHA=d T YA /71T ES 20060 5-E Styrene A AAGS AL

o

2 200839 Toluene, Xylene, Methyl ethyl ketone, Methyl isobutyl acetate,

2010l 7so-Butyl alcohol &S F7tste] dA dHAERZS #Agsta At

251 ~Elo]dll T
A TR A7 FEol A 2~Elo] U (Styrene, STR)S] HAHFS vlotslr] 93}
of FA=AL HIFEAL BAAALNA ARE AMHSAL, £ AAE Table
233} Figure 199 A% w3l 2gloladll e =43 FEA|HA 7} &
d=AF 0.13~0.34 ppb, HlSEAF 0.15~0.16 ppb, #A 4 A1 0.11~0.13 p H
AS HEAT. ols EAF U-9FolA FearES SR oFHeAY wEs]
€71= 400 ppbot #H23As = 35 ppboll Hla] #A vr2 Aoz lE
&

2Efoldll AR 7 wAEE TSk Hud dioA A

B &AM SAEAN, M5
0.16, 0.12 ppbel¥li, C H4< 0.13, 0.16, 0.12 pph= F $EAAHLS A 43}
H <23k 55 9 HS Bdrh 281 D FFAE SAE

0.15 ppb, FA178 A4 013 ppbel ZEtoldll F=E5 HoY HATAAFE=
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Table 23. Concentrations of styrene for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.11£0.12 0.14£0.16 0.15+0.15 1.3 14
B 0.12+0.11 0.14%+0.13 0.16£0.15 1.2 1.3
C 0.12+0.11 0.13+0.12 0.16+0.16 1.1 14
D 0.13£0.12 0.34+0.35 0.15£0.16 2.7 1.2

*BD : Boundary, GR : Growing Room, FR : Fattening Room

0.9
EEm BD
3 GR
BN FR

0.6 +——————— L
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L

A Farm B Farm C Farm D Farm

Figure 19. Comparison of styrene concentrations for four swine farms.
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Table 24. Concentrations of toluene for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.05+0.03 0.15+0.10 0.36+0.27 3.1 7.3
B 0.03+0.02 0.04+0.01 0.07+0.08 1.4 2.5
C 0.08+0.08 0.10+0.03 0.23£0.23 1.2 2.7
D 0.07+0.02 0.60+0.88 0.29+0.19 8.2 4.0

*BD : Boundary, GR : Growing Room, FR : Fattening Room
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Figure 20. Comparison of toluene concentrations for four swine farms.
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Table 25. Concentrations of xylene for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.05+0.06 0.08+0.08 0.11+0.12 15 2.2
B 0.04+0.05 0.05+0.06 0.08£0.11 1.2 1.8
C 0.06+0.05 0.06£0.07 0.11+£0.16 1.1 19
D 0.06+0.07 0.30+0.48 0.13+0.18 5.0 2.2

*BD : Boundary, GR : Growing Room, FR : Fattening Room
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Figure 21. Comparison of xylene concentrations for four
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254 MEANLAE 5

v €l o] €l A &= (Methyl ethyl ketone, MEK)S A4 &2t#S o] &3] SAE=
Al Bl E=AL, FABAAANA AlRE AFHSSL, 21 4 Z3E Table 269
Figure 22¢] YERSt wEodAES S E=ARS} v S E=AR A 242 170~
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Table 26. Concentrations of methyl ethyl ketone for four swine farms.

MEK concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.50+0.36 4.19+1.61 2.57+0.77 85 5.2
B 0.83+0.48 1.95+0.43 2.31+0.78 2.3 2.8
C 0.32+0.20 1.70+0.41 1.29+0.86 5.3 4.0
D 0.54+0.46 3.14+2.03 2.79£2.20 5.8 5.2

*BD : Boundary, GR : Growing Room, FR : Fattening Room

0.9
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Figure 22. Comparison of methyl ethyl ketone concentrations

for four swine farms.
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Table 27. Concentrations of methyl 7so-butyl ketone for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.03+0.03 0.14+0.09 0.15+0.10 4.3 4.6
B 0.02+0.01 0.04+0.03 0.05+0.03 2.4 2.6
C 0.04+0.03 0.08+0.04 0.09+0.05 2.0 24
D 0.04+0.03 0.07+0.07 0.12£0.08 15 2.7

*BD : Boundary, GR : Growing Room, FR : Fattening Room

0.6
mm. BD
3 GR
B FR
04 f————

Concentration (ppb)

A Farm B Farm C Farm

add

D Farm

Figure 23. Comparison of methyl 7so-butyl ketone concentrations

for four swine farms.
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Table 28. Concentrations of butyl acetate for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.07+0.08 0.07+0.07 0.09+0.09 1.0 1.3
B 0.07x0.07 0.08+0.08 0.09+0.09 1.2 1.3
C 0.06+0.07 0.07+0.08 0.08+0.09 1.1 1.3
D 0.07£0.08 0.24+0.14 0.07+0.08 3.6 1.0

*BD : Boundary, GR : Growing Room, FR : Fattening Room
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Figure 24. Comparison of butyl acetate concentrations for four swine farms.
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Table 29. Concentrations of 7so-butyl alcohol for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A N.D. 0.37+0.22 0.14+0.07 - -
B 0.04+0.03 0.11£0.09 0.18+0.10 2.4 4.1
C N.D. 0.11+0.05 0.13+£0.09 - -
D N.D. 0.35£0.25 0.30£0.22 - -

*BD : Boundary, GR : Growing Room, FR : Fattening Room, N.D

. Not Detected
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Figure 25. Comparison of sso-butyl alcohol concentrations for four

swine farms.
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26 FMAY AFA YA

TN AL A S C2~C6%0 AwEArEge] st2Eato w2
A 713t5 7] o) volatile acids#}til® E&@th o] 58 Eo] thdt &=} H
WA = HE AL Ao g E=A3TH(Spina ef al, 2007; Sawyer et al,
2003; Cruwys et al, 2002). A2+ {71419 AESHY 7|4 23] A A
ARE 7 Wil stEA e, 4EuA, 27 Wy AEg, s A E,
F71A19] Hu, &S FolA F=Z wjFdHYun and Ohta, 2005; Lie and
Welander, 1997). 3124 A FA WA 5 formic acid, acetic acid, propionic acid
= A=F42A WAL, butyric acid®} valeric acide A WAE FEslH, E3)
butyric acide= F3E WEAA A= dHEAZ dEA AdtHSawyer et
al, 2003). ©] < propionic acid, n-butyric acid, 7so-valeric acid, n-valeric acid

452 oHE ek U] I AFAHAk(volatile fatty acid, VFAs)

A 2ltk(Miller and Varel et al, 2003).
FEAAA wEE = R AFGATAAS Ex L AR FHE <3t
ol E3tE wgstEY dwiHo]  FEEWHA  ofn| ik Eoln| g

(deamination) Wk&-ol ol AT T2ja FiolM TAsh= 3 AFA

WAk = F 60% AE+F acetic acid Aolal, YA AJEE2 propionic acid,
n-butyric acid, iso-valeric acid, mvaleric acid T2 <¢HA Jr}. o F

acetic acid, propionic acid, m-butyric acide ®43tE W2 jso-valeric acid,
nvaleric acid9} Z2 o] A AWk 2 dil oA fHe Joeg By
ATHEIZE 5, 2012, o293 dAHS, 2010; Spoelstra, 1980; Cooper and
cornforth. 1978; McGill and Jackson, 1977).

2 A A = 20100 A AGHAEZZ A FA F7FE propionic acid (PA),
n-butyric acid (7-BA), iso-valeric acid (iso-VA), n-valeric acid (7-VA) 4% 9]
A AT AGAHVEAs) Al 5 AFse] 2245
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Table 30. Concentrations of propionic acid for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 31.22+15.41 355.26+80.28  381.75%45.02 114 12.2
B 54.04+28.42 245.10+71.51  335.21+88.13 45 6.2
C 54.20+29.38 199.10+64.53  302.60+93.63 3.7 5.6
D 57.11£15.78 841.31£248.25 420.12+186.58 14.7 74

*BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Figure 26. Comparison of propionic acid concentrations for four swine farms.
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Table 31. Concentrations of butyric acid for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 32.64+18.85 302.26+27.01  266.21+36.49 9.3 8.2
B 39.29£23.83 162.23+62.25  196.97+2.71 4.1 5.0
C 19.64£17.27 130.51+53.83  199.24+102.77 6.6 10.1
D 32.99+5.64 664.80£168.70 297.56+186.28 20.2 9.0

*BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Figure 27. Comparison of butyric acid concentrations for four swine farms.
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253 iso-#Hd 2 v &
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EAFe A 19.82~85.04 ppb, HlSEAME 24.78~4829 ppbel W= D &9 &
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ow FAEH
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Table 32. Concentrations of 7so-valeric acid for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 6.86+5.71 41.25+8.70 46.57+11.10 6.0 6.8
B 11.76+6.95 25.93+13.28 29.90+£7.21 2.2 2.5
C 8.44+5.60 19.82+1.33 24.78+2.72 2.3 2.9
D 5.55+3.45 85.04£26.40 48.29+19.15 15.3 8.7

*BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Figure 28. Comparison of iso-valeric acid concentrations for four swine farms.
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Table 33. Concentrations of n—-valeric acid for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 5.37+4.91 63.21+12.92  60.78+6.69 11.8 11.3
B 13.95£5.52 40.42+12.79  45.31+6.98 2.9 3.2
C 9.11+5.11 34.17+16.36  38.07+12.08 3.8 4.2
D 9.09+1.82 119.66+9.71 56.89+29.26 13.2 6.3

*BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Figure 29. Comparison of n—valeric acid concentrations for four swine farms.
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27 A D AEF

Phenole, p-cresol, indole, skatole A& 52 F=Ao A A= F2 oFF =
Az -9 AYgAFE F3l dHAAHOneill and Phillips, 1992; Willian
and Evans, 1981).

Phenole®} p-cresol A3+ 7} Ao 4] L-tyrosine¥} phenylalanine®] v] A}
B wIlEFEH AAdEW, o] F 90%T pcresol® A E TH H S sk,
2017, Ishaque et al, 1985). L-tryptophan® WA}+= Propionbacterium,
Escherichia, Eubacteria ‘2] Bfe|2]ole] &Jal skatole?} indole® W 3d 4 9l
+ indole acetates AT = JA Arh(Mackie, 1994). ol & IJFEES 7=
g dahs Fa Fo2 o] F3ske] glucuronide, A 2 FUlEjdto 2 A ST
(Smith and Williams, 1966). 12|31l o]& EHEL =& &dlo wjdyy, i}
=7 £ 9 B-glucuronidase®] 3l glucuronide”t 3o =<
JE=F7F Al AAET. HER S mut ol o #ol &% o
= dHAE7} =2 pcresole] @o] sHFEHo 2 FHAAEE =AM H =
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Table 34. Concentrations of phenol for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.31+0.40 16.21+15.34 7.04+4.58 bl.b 224
B 0.29+0.37 2.94+2.82 3.06+1.31 10.0 10.4
C 0.22+0.27 6.32£4.57 8.25+4.04 29.2 38.1
D 0.32+0.41 14.75+9.92 17.13+15.42 46.4 53.8
*BD @ Boundary, GR : Growing Room, FR : Fattening Room
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[/ GR
| 8 FR v ]
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Figure 30. Comparison of phenol concentrations for four swine farms.
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Table 35. Concentrations of p—cresol for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.25+0.07 42.11+33.99 33.70+12.09 169.4 135.6
B 0.18+0.03 12.11£11.24 10.17+2.84 67.1 56.3
C 0.24+0.06 23.00£23.40 29.08+28.54 95.7 121.0
D 0.34+0.09 66.46+53.75 76.50+63.53 196.1 225.7
*BD @ Boundary, GR : Growing Room, FR : Fattening Room
180.0
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/1 GR
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Figure 31. Comparison of p-cresol concentrations for four swine farms.
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Table 36. Concentrations of indole for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.08+0.13 1.55+1.41 1.34+1.44 18.7 16.2
B 0.07+0.11 0.53+0.40 0.50+0.22 7.1 6.6
C 0.08+0.12 1.35£1.08 0.79+0.43 16.0 94
D 0.10+0.12 291£2.12 2.24+£1.77 30.6 23.6

*BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Figure 32. Comparison of indole concentrations for four swine farms.
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Table 37. Concentrations of skatole for four swine farms.

Concentration (ppb) Ratio
Farm
BD GR FR GR/BD FR/BD
A 0.02+0.02 5.86+4.02 5.78+3.52 248.4 245.3
B 0.01£0.01 2.18£2.26 2.89+£1.67 223.2 232.2
C 0.05+0.03 0.89+0.76 0.25+0.18 16.4 47
D 0.02+0.01 5.71+3.44 4.39+2.97 2479 190.7

*BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Figure 33. Comparison of skatole concentrations for four swine farms.
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Contributionof Odor (CO) = 0Q * 100 (2)
XYo@

Yof Odor Quotient (SOQ) = X Odor Quotient (OQ) 3)

AT E W FEALAA FHS E oFH FEE VEE 7 =AM
oA (0Q)eF FAHAAF (SOQE T3k, 1o wE H7|qEE
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AAFE B 5% (770) > D 5% (558) > C &% (491) > A 5% (459)= B
Tl o wel vE oIt thah Bol mENHE Aog AlRd).

7 AR FHAAFE Hue Ay A v HAFTE FAH=ARE HS
> CH;SH > n~VA > BA > SKT > p-C > iso-VA > TMA > PA > NH; >
PHE > ACHO > iso-VCHO > DMS > BCHO > IND > PCHO > n~VCHO
> jso-BuAl > MEK > BuAc > STR > MIBK > XYL > TOL > DMDS
o], H]§EAME HoS > n~VA > BA > TMA > SKT > CH;SH > pC >
iso-VA > NH3; > PA > ACHO > iso-VCHO > PHE > DMS > PCHO >
IND > BCHO > n-VCHO > iso-BuAl > MEK > BuAc > STR > TOL >
MIBK > XYL > DMDS®] A& YEUAaL, o5 A WiolAs & shehe
A FIFaRHS)7F S AHAAFTE Hole AoR ZANHUT FALALNL
BA > n-VA > iso-VA > H,S > TMA > PA > p-C > SKT > ACHO >
NH; > PHE > BCHO > PCHO > IND > DMS > BuAc > STR > MEK >
XYL > MIBK > TOL > CHsSH > DMDS > jso-VCHO > n-VCHO >
iso-BuAl 2.2, o] & BAY A F7F 7FE =<4 tH(Table 3%).

A s FFVAEE SAEAS HSEAA B 3 sgHEo] 652,

o=

A AT AEAEe] 174~209% %= 1 ¥ At

et RARARANAE AR ATARR JelwE 893%F A,
% B3l A BN EA 9RE EHE GARAL welss] AL I
WY AFARRE FHOZ welsh o] FojAol B Ao #TH(Table 39)
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iso-VA > p-C > NH; > CHsSH > ACHO > PA > jso-VCHO > PHE >
PCHO > BCHO > DMS > IND > n-VCHO > jso-BuAl > BuAc > MEK >
STR > XYL > MIBK > TOL > DMDS, Hl§=A= HeS > VA > BA >
SKT > TMA > Jjso-VA > CH;SH > p-C > NH3; > PA > ACHO >
iso-VCHO > PHE > PCHO > BCHO > DMS > n~-VCHO > IND >
iso-BuAl > BuAc > MEK > STR > XYL > MIBK > TOL > DMDS, %]
BAARANAME -VA > BA > iso-VA > PA > TMA > H,S > p-C > ACHO
> SKT > NH; > PHE > BCHO > PCHO > DMS > IND > BuAc >
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i1so-BuAl > STR > MEK > XYL > MIBK > TOL > CHsSH > DMDS >
iso-VCHO > n~VCHO$Y &A= gl tH(Table 40). 54 =AF, B S =Afol A
EF HS Aol &2 oHAAFTE B, FAGALAAMAE VA, BA,
o ® ZARE ST

agal B w49 o7 EE A EAA A AT A Akl 44.3%E
1A 7E w9k, vl EAE 3 el 63.6% % S =AY H S5 =AY

=7 vE AFe BAd. T3 FAAALANAE IE ASA

o
S
<
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oX,
™
il
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12
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N
=
M
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12
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o

[

_

96.6%= HFTe AAeE Ao Hol g AgAdat =2l

rd
AL

7b Had ZAo® Atz ¥ tH(Table 41).

C 542 F4EANA AHAF7E VA > TMA > BA > pC > HS >
CH3SH > 7iso-VA > SKT > NH; > ACHO > PA > PHE > 7iso-VCHO >
IND > PCHO > BCHO > DMS > n-VCHO > iso-BuAl > BuAc > MEK >
STR > MIBK > XYL > TOL > DMDS, H|S=A= BA > n~VA > TMA >
p-C > HxS > iso-VA > CHsSH > NHs; > PA > SKT > ACHO > PHE >
1so-VCHO > PCHO > IND > BCHO > DMS > n-VCHO > iso-BuAl >
BuAc > STR > MEK > XYL > TOL > MIBK > DMDS, X7 A2
nVA > iso-VA > BA > SKT > PA > pC > HsS > ACHO > NH; >
PHE > BCHO > TMA > PCHO > IND > DMS > BuAc > STR > MEK >
XYL > TOL > MIBK > CHsSH > DMDS > iso-VCHO > n-VCHO >
iso-BuAl 2.2 =AF WHE= S EAE - VA 2ol vl EA A= BAA®
o] 71 =2 GHAAFTE BHAT agla FAHA LN = VA, iso-VA, BA
degol A7 =dvH(Table 42).

ol =AF WiF-e]l ofF T EE A AFAAte] 449~

i
ot
@)
off

N

o] F3FE 7H Wol W Ao R ZAE S THTable 43).
D s&oA SAE=A= HS > BA > n~VA > p-C > jso-VA > SKT >

TMA > CH3SH > NH3; > PA > ACHO > PHE > IND > iso-VCHO >
PCHO > BCHO > n-VCHO > DMS > iso-BuAl > BuAc > STR > MEK >
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XYL > TOL > MIBK > DMDS <=°lil, Hl%&=AE BA > VA > pC >
TMA > HyS > SKT > iso-VA > CH3sSH > NHs; > PA > PHE > ACHO >
IND > iso-VCHO > PCHO > BCHO > DMS > n-VCHO > iso-BuAl >
MEK > BuAc > STR > TOL > XYL > MIBK > DMDS, F%]7 A Aol A =
n~VA > BA > iso-VA > NH; > H.,S > TMA > PA > pC > SKT >
ACHO > PHE > BCHO > PCHO > IND > DMS > BuAc > STR > MEK >

XYL > MIBK > TOL > CH3SH > DMDS > iso-VCHO > n-VCHO >

Atell A=A =
BA, iso-VA =2
w2 %2 NHy Aol HAASF7E 2 Aoz
D %9 oFH7dms A ol A A A Akl 42.3~49.3%, %
shetEo] 17.0~29.83%, dAas}d&Eo] 59~146%, dA =/ 7.9~165%, A=+ 6.4
8%, ddsto]l= 06~09%= WA AFA gAY 7o mrt 7 v 1
a1 FAGALE LA ATl 89.7%, AAserE 4.9%, 3 sketE 2.49%,
=5 1.3%, gHlste]l= 09%, &7 08% o2 ZAME AT (Table 45).
wAE ST A S AP AXAEGRA R FEEe 0Qe SOQE
% vttt B FEAAY WA oHAFE SAE=AE HS

> n—-VA > BA > CH3SH > SKT > p-C > iso-VA > TMA > NH; > PA >

O

5

ACHO > PHE > iso-VCHO > IND > PCHO > BCHO > DMS > n~VCHO
> iso-BuAl > BuAc > MEK > STR > XYL > TOL > MIBK > DMDS <=¢]
A, v S EA = HS > n~VA > BA > TMA > SKT > p-C > jiso-VA
> CH;SH > NH3; > PA > ACHO > PHE > iso-VCHO > PCHO > IND >
DMS > BCHO > n-VCHO > jiso-BuAl > MEK > BuAc > STR > TOL >
XYL > MIBK > DMDS=® 733 W29 §4=A v §EAF 5 d3lea
(HpS) Aol 7Hd & oJAAFE B 18 FAAALNES VA > BA
> jso-VA > H,S > TMA > PA > NH; > p-C > SKT > ACHO > PHE >
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BCHO > PCHO > IND > DMS > BuAc > STR > MEK > iso-BuAl > XYL
> MIBK > TOL > CHsSH > DMDS > jso-VCHO > n-VCHO 2.2 3]7g
AFAGE Al VA el 78 =2 AT E et (Table 46).

olE BAYE HAFE Foto] FAFLA FEAAY GHIARE A Z
Tl A FAE=ALS} v FEALo A 33EHE 460, 55.8%E T =& o FH | ®

AXNAEGYA o] FAHEAE VA > TMA > BA > pC > HS >
CHsSH > jso-VA > SKT > NH; > ACHO > PA > PHE > iso-VCHO >
IND > PCHO > BCHO > DMS > n—VCHO > iso-BuAl > BuAc > MEK >
STR > MIBK > XYL > TOL > DMDS <], H§=A= BA > n-VA >
TMA > p-C > H,S > iso-VA > CH;SH > NH; > PA > SKT > ACHO >
PHE > iso-VCHO > PCHO > IND > BCHO > DMS > nVCHO >
iso-BuAl > BuAc > STR > MEK > XYL > TOL > MIBK > DMDS o &
FAEAL} S EAR A F Y A A EEe] =2 HAATE YERS
th B AAMNME 1-VA > iso-VA > BA > SKT > PA > p-C > H,S >
ACHO > NH; > PHE > BCHO > TMA > PCHO > IND > DMS > BuAc >
STR > MEK > XYL > TOL > MIBK > CH3;SH > DMDS > jso-VCHO >
n~VCHO > iso-BuAl =22 ZAE S TH(Table 48). wetA A AEF W2 9
EAE WA b e FUA AFAEAE 449~565%, 5 E 129~
177%, A233E 1561~21.1%, A=3FE 106~13.1%, d=3H3HE 1.1~3.9%,
ddatol =3 gt E 1.3~1.9%=2 YERHAL, F-AAAHNE 39 AF A At
o] 95.2% % F-E9 ofF 7 E AAste Ao R e tH(Table 49).



1925 WeEldT. FAGAdANAM = F 7P BE 3R AT AR

7| =S A e Ao 2AE AT,

g9 ARE Bl EAL YRE @A ue EARE L oA e W
of MaF Roz wurHM, BAFAMNN A% AFAPHS FHOE o

# N compounds
& S compounds
& Aldehyde
VOCs

B VFAs

& Phenols

Odor contribution (%)

= Indoles

BD |

C farm

Figure 34. Comparison of odor contributions by odorous compounds

in four swine farms.
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Figure 35. Comparison of odor contributions by odorous compounds

in two type swine farms.
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Table 38. Odor quotient (OQ) and sum of odor quotient (SOQ) of odorous

compounds in A farm.

BD GR FR
Order
Compound 0Q Compound 0oQ Compound 0oQ

1 BA 172 HoS 9,823 HsS 13,633
2 nVA 145 CH3SH 2,310 n-VA 1,643
3 1so-VA 38 n-VA 1,708 BA 1,401
4 HsS 19 BA 1,591 TMA 1,041
5 TMA 14 SKT 1,046 SKT 1,033
6 PA 5} p—C 780 CHsSH 840
7 pC 5 1so-VA 529 pC 624
8 SKT 4 TMA 927 1s0-VA 597
9 ACHO 3 PA 62 NH; 292
10 NHjs 1 NHs 61 PA 67
11 PHE 1 PHE o8 ACHO 50
12 BCHO 1 ACHO o6 1s0-VCHO 33
13 PCHO 0 1s0-VCHO 39 PHE 25
14 IND 0 DMS 6 DMS 6
15 DMS 0 BCHO 5 PCHO 5}
16  BuAc 0 IND 5 IND 4
17 STR 0 PCHO 4 BCHO 3
18 MEK 0 n-VCHO 1 n-VCHO 2
19 XYL 0 1so-BuAl 0 1so-BuAl 0
20 MIBK 0 MEK 0 MEK 0
21 TOL 0 BuAc 0 BuAc 0
22 CHsSH 0 STR 0 STR 0
23 DMDS 0 MIBK 0 TOL 0
24 iso-VCHO 0 XYL 0 MIBK 0
25 n~VCHO 0 TOL 0 XYL 0
26  1so-BuAl 0 DMDS 0 DMDS 0
SOQ 459 SOQ 18,612 SOQ 21,299

* BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Table 39. Odor contribution (%) of 26 odorous compounds in A farm.

Compound BD GR FR

NH;3 0.3 0.3 1.4
N-compounds TMA 3.0 2.8 4.9
Total 3.4 3.2 6.3

H»>S 4.2 52.8 64.0

CHsSH 0.0 12.4 3.9
S-compounds DMS 0.0 0.0 0.0
DMDS 0.0 0.0 0.0

Total 4.2 65.2 63.0

ACHO 0.6 0.3 0.2

PCHO 0.1 0.0 0.0

BCHO 0.1 0.0 0.0

Aldehyde —  veno 0.0 0.2 0.2
n-VCHO 0.0 0.0 0.0

Total 0.9 0.6 0.4

STR 0.0 0.0 0.0

TOL 0.0 0.0 0.0

XYL 0.0 0.0 0.0

MEK 0.0 0.0 0.0

VOes MIBK 0.0 0.0 0.0
BuAc 0.0 0.0 0.0

1so-BuAl 0.0 0.0 0.0

Total 0.0 0.0 0.0

PA 1.2 0.3 0.3

BA 37.4 85 6.6

VFAs 1so-VA 19.2 2.8 2.8
VA 31.6 9.2 7.7

Total 89.3 20.9 17.4

PHE 0.2 0.3 0.1

Pheols pC 1.0 4.2 2.9
Total 1.2 4.5 3.0

IND 0.1 0.0 0.0

Indoles SKT 0.9 5.6 4.8
Total 1.0 5.6 4.9

Total 100.0 100.0 100.0

* BD @ Boundary, GR : Growing Room, FR : Fattening Room

_88_



Table 40. Odor quotient (OQ) and sum of odor quotient (SOQ) of odorous

compounds in B farm.

BD GR FR
Order

Compound 0Q Compound 0oQ Compound 0oQ
1 VA 377 H»S 1,316 HsS 6,886
2 BA 207 I-VA 1,092 nmVA 1,225
3  iso-VA 151 BA 854 BA 1,037
4 PA 9 SKT 496 SKT 516
5 TMA 9 TMA 494 TMA 435
6  HyS 4 1so0-VA 332 1s0-VA 383
7 pC 3 p—C 224 CH3SH 270
8 ACHO 3 NH3 178 pC 188
9 SKT 2 CH3SH 120 NH3 176
10 NHjs 2 ACHO 54 PA 59
11 PHE 1 PA 43 ACHO 35
12 BCHO 0 1s0-VCHO 18 1s0-VCHO 26
13 PCHO 0 PHE 10 PHE 11
14 DMS 0 PCHO 3 PCHO 3
15 IND 0 BCHO 2 BCHO 3
16  BuAc 0 DMS 2 DMS 3
17 iso-BuAl 0 IND 2 n-VCHO 2
18 STR 0 n-VCHO 2 IND 2
19 MEK 0 1so-BuAl 0 1so-BuAl 0
20 XYL 0 BuAc 0 BuAc 0
21 MIBK 0 MEK 0 MEK 0
22  TOL 0 STR 0 STR 0
23 CHsSH 0 XYL 0 XYL 0
24 DMDS 0 MIBK 0 MIBK 0
25 iso-VCHO 0 TOL 0 TOL 0
26 n-VCHO 0 DMDS 0 DMDS 0

SOQ 770 SOQ 5,243 SOQ 11,260

* BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Table 41. Odor contribution (%6) of 26 odorous compounds in B farm.

Compound BD GR FR

NH; 0.2 3.4 1.6
N-compounds TMA 1.2 94 3.9
Total 14 12.8 5.4

H»>S 0.6 25.1 61.2

CHsSH 0.0 2.3 2.4
S-compounds DMS 0.0 0.0 0.0
DMDS 0.0 0.0 0.0

Total 0.6 27.4 63.6

ACHO 0.4 1.0 0.3

PCHO 0.0 0.1 0.0

BCHO 0.1 0.0 0.0

Aldehyde —  veno 0.0 0.3 0.2
n~VCHO 0.0 0.0 0.0

Total 0.5 15 0.6

STR 0.0 0.0 0.0

TOL 0.0 0.0 0.0

XYL 0.0 0.0 0.0

MEK 0.0 0.0 0.0

VOes MIBK 0.0 0.0 0.0
BuAc 0.0 0.0 0.0

1so-BuAl 0.0 0.0 0.0

Total 0.0 0.0 0.0

PA 1.2 0.8 0.5

BA 26.9 16.3 9.2

VFAs 1so-VA 19.6 6.3 34
VA 49.0 20.8 10.9

Total 96.6 44.3 24.0

PHE 0.1 0.2 0.1

Pheols pC 0.4 4.3 1.7
Total 0.6 45 1.8

IND 0.0 0.0 0.0

Indoles SKT 0.3 9.5 4.6
Total 0.3 9.5 4.6

Total 100.0 100.0 100.0

* BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Table 42. Odor quotient (OQ) and sum of odor quotient (SOQ) of odorous

compounds in C farm.

BD GR FR
Order
Compound 0Q Compound 0oQ Compound 0oQ

1 nVA 246 nVA 923 BA 1,048
2 iso-VA 108 TMA 758 n-VA 1,029
3 BA 103 BA 687 TMA 586
4  SKT 10 pC 426 pC 539
5 PA 10 Ha2S 389 HoS 412
6 pC 4 CH3SH 359 1s0-VA 318
7 HsS 3 1s0-VA 254 CH3SH 146
8 ACHO 3 SKT 159 NH3 70
9 NHs; 1 NH; 136 PA 93
10 PHE 1 ACHO 51 SKT 45
11  BCHO 1 PA 35 ACHO 34
12 TMA 0 PHE 23 PHE 29
13 PCHO 0 1s0-VCHO 20 1s0-VCHO 16
14 IND 0 IND 5 PCHO 3
15  DMS 0 PCHO 4 IND 3
16  BuAc 0 BCHO 3 BCHO 2
17 STR 0 DMS 2 DMS 1
18 MEK 0 n-VCHO 1 n-VCHO 0
19 XYL 0 1so-BuAl 0 1so-BuAl 0
20 TOL 0 BuAc 0 BuAc 0
21 MIBK 0 MEK 0 STR 0
22 CHsSH 0 STR 0 MEK 0
23 DMDS 0 MIBK 0 XYL 0
24 iso-VCHO 0 XYL 0 TOL 0
25 n~VCHO 0 TOL 0 MIBK 0
26  1so-BuAl 0 DMDS 0 DMDS 0
SOQ 491 SOQ 4,235 SOQ 4,334

* BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Table 43. Odor contribution (%) of 26 odorous compounds in C farm.

Compound BD GR FR

NH;3 0.2 3.2 1.6
N-compounds TMA 0.1 179 135
Total 0.3 21.1 15.1

H»>S 0.6 9.2 9.5

CHsSH 0.0 85 3.4
S-compounds DMS 0.0 0.0 0.0
DMDS 0.0 0.0 0.0

Total 0.7 17.7 12.9

ACHO 0.5 1.2 0.8

PCHO 0.1 0.1 0.1

BCHO 0.1 0.1 0.1

Aldehyde —  veno 0.0 05 0.4
n-VCHO 0.0 0.0 0.0

Total 0.7 19 1.9

STR 0.0 0.0 0.0

TOL 0.0 0.0 0.0

XYL 0.0 0.0 0.0

MEK 0.0 0.0 0.0

VOes MIBK 0.0 0.0 0.0
BuAc 0.0 0.0 0.0

1so-BuAl 0.0 0.0 0.0

Total 0.0 0.0 0.0

PA 19 0.8 1.2

BA 21.0 16.2 24.2

VFAs 1so-VA 22.1 6.0 7.3
VA 50.2 21.8 23.7

Total 95.2 44.9 56.5

PHE 0.2 0.5 0.7

Pheols pC 0.9 10.1 12.4
Total 1.1 10.6 13.1

IND 0.1 0.1 0.1

Indoles SKT 2.0 3.8 1.0
Total 2.0 3.9 1.1

Total 100.0 100.0 100.0

* BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Table 44. Odor quotient (OQ) and sum of odor quotient (SOQ) of odorous

compounds in D farm.

BD GR FR
Order
Compound 0Q Compound 0oQ Compound 0oQ

1 nVA 246 HoS 4,402 BA 1,566
2 BA 174 BA 3,499 n-VA 1,538
3 iso-VA 71 n—VA 3,234 pC 1,417
4 NHs 16 pC 1,231 TMA 1,164
5 HsS 13 1s0-VA 1,090 HoS 1,053
6 TMA 12 SKT 1,020 SKT 785
7 PA 10 TMA 186 1s0-VA 619
8 pC 6 CHsSH 411 CH3SH 469
9 SKT 4 NH; 173 NH; 144
10  ACHO 4 PA 148 PA 74
11 PHE 1 ACHO 73 PHE 61
12 BCHO 1 PHE 93 ACHO 58
13 PCHO 0 IND 10 IND 7
14 IND 0 1s0-VCHO 10 1s0-VCHO 7
15 DMS 0 PCHO 6 PCHO 6
16  BuAc 0 BCHO 4 BCHO 5}
17 STR 0 n—VCHO 2 DMS 3
18 MEK 0 DMS 2 n-VCHO 2
19 XYL 0 1so-BuAl 0 1so-BuAl 0
20 MIBK 0 BuAc 0 MEK 0
21 TOL 0 STR 0 BuAc 0
22 CHsSH 0 MEK 0 STR 0
23 DMDS 0 XYL 0 TOL 0
24 iso-VCHO 0 TOL 0 XYL 0
25 n-VCHO 0 MIBK 0 MIBK 0
26  1so-BuAl 0 DMDS 0 DMDS 0
SOQ 0998 SOQ 16,154 SOQ 8,977

* BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Table 45. Odor contribution (%) of 26 odorous compounds in D farm.

Compound BD GR FR

NH; 2.8 1.1 1.6
N-compounds TMA 2.1 49 13.0
Total 4.9 5.9 14.6

H»>S 2.3 27.3 11.7

CHsSH 0.0 2.5 52
S-compounds DMS 0.0 0.0 0.0
DMDS 0.0 0.0 0.0

Total 2.4 29.8 17.0

ACHO 0.7 0.5 0.6

PCHO 0.1 0.0 0.1

BCHO 0.1 0.0 0.1

Aldehyde —  veno 0.0 0.1 0.1
n~VCHO 0.0 0.0 0.0

Total 0.9 0.6 0.9

STR 0.0 0.0 0.0

TOL 0.0 0.0 0.0

XYL 0.0 0.0 0.0

MEK 0.0 0.0 0.0

VOes MIBK 0.0 0.0 0.0
BuAc 0.0 0.0 0.0

1so-BuAl 0.0 0.0 0.0

Total 0.0 0.0 0.0

PA 1.8 0.9 0.8

BA 31.1 21.7 17.4

VFAs 1so-VA 12.8 6.7 6.9
VA 44.0 20.0 17.1

Total 89.7 49.3 42.3

PHE 0.2 0.3 0.7

Pheols pC 1.1 7.6 15.8
Total 1.3 7.9 16.5

IND 0.1 0.1 0.1

Indoles SKT 0.7 6.3 8.7
Total 0.8 6.4 8.8

Total 100.0 100.0 100.0

* BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Table 46. Odor quotient (OQ) and sum of odor quotient (SOQ) of odorous

compounds in enclosed type.

BD GR FR
Order
Compound 0Q Compound 0oQ Compound 0oQ

1 nVA 256 HsS 5,181 HoS 7,190
2 BA 184 n-VA 2,012 n-VA 1,468
3  1so-VA 103 BA 1,981 BA 1,335
4 HsS 12 CHsSH 947 TMA 880
5 TMA 12 SKT 854 SKT 778
6 PA 8 p—C 745 p—C 743
7  NH; 6 1so-VA 651 1s0-VA 533
8 pC 5} TMA 602 CHsSH 526
9 SKT 4 NH; 137 NH; 204
10  ACHO 3 PA 34 PA 66
11 PHE 1 ACHO 61 ACHO 48
12 BCHO 1 PHE 40 PHE 32
13 PCHO 0 1s0-VCHO 22 1s0-VCHO 22
14 IND 0 IND 6 PCHO 5}
15 DMS 0 PCHO 5 IND 5)
16  BuAc 0 BCHO 4 DMS 4
17 STR 0 DMS 3 BCHO 4
18 MEK 0 n-VCHO 2 n-VCHO 2
19  iso-BuAl 0 1so-BuAl 0 1so-BuAl 0
20 XYL 0 BuAc 0 MEK 0
21  MIBK 0 MEK 0 BuAc 0
22  TOL 0 STR 0 STR 0
23 CHsSH 0 XYL 0 TOL 0
24 DMDS 0 TOL 0 XYL 0
25  1so0-VCHO 0 MIBK 0 MIBK 0
26 n-VCHO 0 DMDS 0 DMDS 0
SOQ 0998 SOQ 16,154 SOQ 8,977

* BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Table 47. Odor contribution (%) of 26 odorous compounds in enclosed type.

Compound BD GR FR

NH;3 1.0 1.0 1.5
N-compounds TMA 1.9 45 6.4
Total 3.0 5.5 7.8

H»>S 2.0 38.8 51.9

CHsSH 0.0 71 3.8
S-compounds DMS 0.0 0.0 0.0
DMDS 0.0 0.0 0.0

Total 2.1 46.0 55.8

ACHO 0.6 0.5 0.3

PCHO 0.1 0.0 0.0

BCHO 0.1 0.0 0.0

Aldehyde —  veno 0.0 0.2 0.2
n-VCHO 0.0 0.0 0.0

Total 0.7 0.7 0.6

STR 0.0 0.0 0.0

TOL 0.0 0.0 0.0

XYL 0.0 0.0 0.0

MEK 0.0 0.0 0.0

VOes MIBK 0.0 0.0 0.0
BuAc 0.0 0.0 0.0

1so-BuAl 0.0 0.0 0.0

Total 0.0 0.0 0.0

PA 14 0.6 0.5

BA 30.9 149 9.6

VFAs 1so-VA 17.3 4.9 3.9
VA 43.0 15.1 10.6

Total 92.6 35.4 24.6

PHE 0.2 0.3 0.2

Pheols pC 0.8 5.6 5.4
Total 1.0 59 5.6

IND 0.0 0.0 0.0

Indoles SKT 0.6 6.4 5.6
Total 0.6 6.4 5.7

Total 100.0 100.0 100.0

* BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Table 48. Odor quotient (OQ) and sum of odor quotient (SOQ) of odorous

compounds In winch-curtain type.

BD GR FR
Order
Compound 0Q Compound 0oQ Compound 0oQ

1 nVA 246 nVA 923 BA 1,048
2 iso-VA 108 TMA 758 n-VA 1,029
3 BA 103 BA 687 TMA 586
4  SKT 10 pC 426 pC 539
5 PA 10 Ha2S 389 HoS 412
6 pC 4 CH3SH 359 1s0-VA 318
7 HsS 3 1s0-VA 254 CH3SH 146
8 ACHO 3 SKT 159 NH3 70
9 NHs; 1 NH; 136 PA 93
10 PHE 1 ACHO 51 SKT 45
11  BCHO 1 PA 35 ACHO 34
12 TMA 0 PHE 23 PHE 29
13 PCHO 0 1s0-VCHO 20 1s0-VCHO 16
14 IND 0 IND 5 PCHO 3
15  DMS 0 PCHO 4 IND 3
16  BuAc 0 BCHO 3 BCHO 2
17 STR 0 DMS 2 DMS 1
18 MEK 0 n-VCHO 1 n-VCHO 0
19 XYL 0 1so-BuAl 0 1so-BuAl 0
20 TOL 0 BuAc 0 BuAc 0
21 MIBK 0 MEK 0 STR 0
22 CHsSH 0 STR 0 MEK 0
23 DMDS 0 MIBK 0 XYL 0
24 iso-VCHO 0 XYL 0 TOL 0
25 n~VCHO 0 TOL 0 MIBK 0
26  1so-BuAl 0 DMDS 0 DMDS 0
SOQ 491 SOQ 4,235 SOQ 4,334

* BD @ Boundary, GR : Growing Room, FR : Fattening Room
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Table 49. Odor contribution (%) of 26 odorous compounds in winch-curtain type.

Compound BD GR FR

NH3 0.2 3.2 1.6
N-compounds TMA 0.1 179 135
Total 0.3 21.1 15.1

H»S 0.6 9.2 9.5

CHsSH 0.0 8.5 34
S—compounds DMS 0.0 0.0 0.0
DMDS 0.0 0.0 0.0

Total 0.7 17.7 12.9

ACHO 0.5 1.2 0.8

PCHO 0.1 0.1 0.1

BCHO 0.1 0.1 0.1

Aldehyde . venHo 0.0 05 0.4
n~VCHO 0.0 0.0 0.0

Total 0.7 19 1.9

STR 0.0 0.0 0.0

TOL 0.0 0.0 0.0

XYL 0.0 0.0 0.0

MEK 0.0 0.0 0.0

VOGs MIBK 0.0 0.0 0.0
BuAc 0.0 0.0 0.0

1so-BuAl 0.0 0.0 0.0

Total 0.0 0.0 0.0

PA 19 0.8 1.2

BA 21.0 16.2 24.2

VFAs 1so-VA 22.1 6.0 7.3
VA 50.2 21.8 23.7

Total 95.2 449 56.5

PHE 0.2 0.5 0.7

Pheols pC 0.9 10.1 12.4
Total 1.1 10.6 13.1

IND 0.1 0.1 0.1

Indoles SKT 2.0 3.8 1.0
Total 2.0 39 1.1

Total 100.0 100.0 100.0

* BD @ Boundary, GR : Growing Room, BY : Fattening Room
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