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ABSTRACT

Maintenance of an optimal air quality in the enclosed pig building is potentially important in terms of
pig performance and farmer health. The objective of this on-site experiment is to evaluate and compare
efficiencies of currently utilized biological additives to reduce odor emissions from the enclosed pig
building. As a result, generally all the additives except for salt water, artificial spice and essential oil
were proved ineffective in reducing odor generation. The beneficial effects of salt water, artificial spice
and essential oil on odor reduction were highlighted on ammonia, odor intensity and offensiveness, and
sulfuric odorous compounds, respectively. To efficiently utilize odor masking agent such as the artificial
spice, ventilation rate should keep slightly lower than the optimal level. Essential oil functioned well as
not only masking agent but also antimicrobial agent for reducing odor. To precisely quantify odor
concentration, it should be measured by not the odor sensor but the olfactometry technique.

(Key words : Odor, Ammonia, Sulfuric odorous compounds, Olfactometry, Artificial spice, Essential oil)
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Table 1. Compositions of biological additives
evaluated in this study

Additive Composition
Tap water 100% : 104 tap water
Salt water 5% : 500g salt in 10.¢ water

Treated manure 100% : 10.¢ digested manure

1% : 100ml in 10.¢ water
- recommended by the
manufacture

Microbial additive
- randomly selected
commercial product

Soybean oil 5% : 500ml in 10 ¢ water
Artificial spice 0.2% : 20ml in 10 ¢ water
Essential oil 0.185% : 10ml hurb and

8.5g ravenda in 10.¢ water
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Table 2. Characteristics of the autothermal aerobic digested manure

Odorous compounds Odor —|§ga(t2f?3ﬁ?3)_
N S CH,SH  DMS— DMDS YConc. ZInte. J0Offe. E. coli  Salmonella
(ppm) (ppb)
0.14 5.15 0.98 0.80 0.56 23 12 1.0 1.16 0.75

(#005) (#2.14) (+025) (20.27) (x0.19) #8) (03) (204) (+028)  (+0.21)

Y 2)

. concentration index,  : intensity, ® . offensiveness.
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Table 3. Operating condition of Unity and
GC/PFPD

Sampling Time 25 ml/min x4 min

Cold trap Temp low : -15°C high : 280C

Unity Hold Time 5.0 min
Outlet split 10.0 ml/min(10:1 split ratio)
Flow path Temp 100TC
Detector PFPD
Column CP-5(60 mx0.25umx1.0um)
Carrier Gas He 1.0 ml/min

GC/ Air-1 Flow Rate 17 ml/min

PFPD Air-2 Flow Rate 10 ml/min
H, Flow Rate
Oven Temp

13 ml/min
60C(5min)-10C/min-200C
Detector Temp  220C
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Table 4. Level of odor in pig building before spraying additives

Odor Odorous compounds
Yone. 2inte. YOffe. NH3 H.S CH;SH DMS DMDS
ppm ppb
Water Mean 265 3.33 4.00 3.97 34.43 7.78 2.45 124
Std. 58 0.6 0.3 0.9 10.3 11 05 04
Salt water Mean 246 3.83 3.83 75 37.37 3.13 3.08 1.08
Std. 39 0.2 0.2 1.13 17.3 0.8 0.8 0.3
Digested manure Mean 275 3.33 3.50 6.4 36.06 1.94 3.34 1.49
Std. 112 04 0.2 0.78 18.0 05 13 0.3
Microbial additive Mean 226 3.33 3.50 3.6 28.20 1.87 2.54 1.08
Std. 77 05 0.7 0.42 124 0.6 05 05
Soybean oil Mean 287 3.50 3.50 3.7 57.08 18.23 5.27 2.38
Std. 93 0.2 0.2 0.93 14.9 4.6 2.1 0.7
Artificial spice Mean 282 4.00 3.50 5.7 37.08 842 453 1.05
Std. 86 0.7 0.7 17 13.8 2.3 12 0.7
Essential oil Mean 263 3.83 3.83 2.13 34.08 6.28 347 1.43
Std. 75 04 0.2 0.6 10.2 18 13 05
Total Mean 264 3.59 3.67 4.71 37.76 6.81 3.53 1.39
Std. 21 0.3 0.2 19 9.1 5.7 1.0 0.5
Max 287 4.00 4.00 7.46 57.08 18.23 5.27 2.38
Min 226 3.33 3.50 2.13 28.20 1.87 2.45 1.05
Yconcentration index, Zintensity, Poffensiveness.
AE E=Ato] Axgt & Al mE ok w5 FHol digk HUkAY A& a3t FAAA
A=, o F A, ofF] B AAA wsta BAAIY Fhel Hd A% Bk % AdE &
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e AnE mdh ole@ At A oF EA} Ul 4] wield AR
=% =AM Gt AdtEe] AHE & th B =AF R B 8RlE, 5 2k
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ol Aoz ®Ab UPe] £Esb Fow ek F9y] wiiolz wekec,
WhAlo] ZUlElthE A (Korthals et al., 1988; Zhang(1997)2} Jacobson(1998)2 =A} -0l
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Fig. 1. Time-based reduction rate of odor
after spraying the different additives
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