Journal of the Korean Society of Grassland and Forage Science 36(2) : 129~134, 2016 ISSN 2287-5824  (Print)
http://dx.doi.org/10.5333/KGFS.2016.36.2.129 ISSN 2287-5832 (Online)

Research Article

=X & X0 &Z&= =X 222 HMol nd=E &V H 2
Y27t olxl= =21
HSaf - SYP7 . BT O[4BT HHE . T
LEEAEY FAFAAGLL, AFUG A A F T

Effects Microbial Addition and Incubation Temperatures on Odor of Pig
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ABSTRACT

Odor in pig manure affects the distribution of the manure over grass and crop fields as fertilizer. The objective of this study
was to investigate the effect of different types of microbes (Saccharomyces cerevisiae, Bacillus subtilis and Rodobacter capsulata)
and incubation temperatures (20°C and 35C) on the levels of odorous compounds in pig manure. Pig manure was incubated with
0.03% microbes (v/v) at temperatures of 20°C or 35°C. At incubation temperature of 20°C, the addition of Rodobacter capsulata
significantly (p<0.05) decreased the levels of indoles and volatile fatty acid (VFA). At incubation temperature of 35C, the addition
of any microbes of the three used in this study did not significantly (p>0.05) affect the levels of odorous compounds. When
incubation temperature was increased from 20C to 35C, levels of odorous compounds were significantly (p<0.05) increased.
Taken together, these results suggest that Rodobacter capsulata could be utilized to reduce odor from pig manure in the spring
and fall when the average temperature is around 20°C. However, alternative odor-reducing technology is needed to be developed
to apply onto pig manure during the hot summer season (35C).
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Table 1. Effects of pH, BOD, TC and TN from pig manure according to microbial species and incubation

temperatures
Microbe Control Sacchar.m.nyce Bacil}lzhts Rodobacter P value
cerevisiae subtilis capsulata
Temperature 20C 35T 20C 35T 20C 35T 20C  35C Mic”  Tem” Mic*Tem
pH 7.76 7.69 7.80 7.71 791 7.73 7.93 7.93 <0.05 <0.05 <0.05
BOD (mg/L) 2,773 4,988 3,688 4,945 2,325 5,190 1,955 4,848 <0.05 <0.05 <0.05
TC (mg/L) 4,011 4,283 4,070 4,751 3,757 4,480 3,374 4,771 044 <0.05 <0.05
TN (mg/L) 1,054 1,332 1,030 1,344 948 1,326 976 1,299 0.11 <0.05 0.39

Y Mic : Microbe; ? Tem : Temperature.

=9 pH el 9GS FUS Blolrh gk gk A 2 At FoHd Aeo)7t itk (p>0.05). HIAE F

5 X3ehe grkibEe] ALtE SUFEEA A At {ol Bw afge ] JugoAE HEn ~7HEY F

87, T a2 F Al vRe 9FS FAS 3ol & FoAQl ApolE BT (p<0.05). = 7S] F
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Ae W FAFALE FEATE EALA wEEE HA

2. 0/ME BF 2 HX B HjYRTo W2 Bk BxE AGshE gt Alsadlda &EejE] Azo] dajH o

W oHsRF ¢ =7 s& 2 Hss W WANELY] TRt fAEE s E<ls

A HHA FEDT] A=A (Zahn et al, 2001). B3
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Table 2. Effects of phenols and indoles from pig manure according to microbial species and incubation temperatures

3.19 75.44 2.70 79.96
0.95 1.41 0.91 1.42
3.94 5.42 4.15 5.63
3.63 79.78 3.02 84.68
4.89 6.82 5.06 7.05

Unit : mg/L
Control Saccharv()}?qyce Baczl.h'ts Rodobacter P value
cerevisiae subtilis capsulata
20C 35T 20C 35T 20C 35T 20C 35T Mic?  Tem? Mic*Tem
0.43 435 0.32 472 0.17 4.61 0.21 451 0.86 <0.05 <0.05

3.42 78.96 452 81.97 <0.05 <0.05 0.33
0.86 1.37 0.86 1.26 <0.05 <0.05 0.26
3.57 5.40 3.59 5.62 <0.05  <0.05 <0.05
3.59 83.57 4.74 86.48 <0.05  <0.05 0.22
443 6.77 4.45 6.88 <0.05  <0.05 <0.05

Y Mic : Microbes; ? Tem : Temperature; ¥ Phenols : phenol + p-cresol; ¥ Indoles : indole + skatole.
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AT (p<0.05). WAL FrEE A Bl
T AR F 0CAA FHAL W FasA P
92 RO WL ALIAPY AR X U2
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Table 3. Effects of VFA and ammonium nitrogen from pig manure according to microbial species and incubation

temperatures
Unit : mg/L
R 1
20C 35T 20C 35T 20C 35T 20C 35T Mic”?  Tem? Mic*Tem
Acetic acid 2,056 2,835 2,191 2,867 1,979 2811 1,788 3,094 <0.05 <0.05  <0.05
Propionic acid 143 457 137 483 91 479 63 528 052 <005 <005
Butyric acid 32 89 32 81 29 84 25 69 <0.05  <0.05 0.58
i-Butyric acid 140 123 136 124 138 119 129 129 <0.05 094  <0.05
i-Valeric acid 188 188 180 185 179 182 167 188 0.19  <0.05  <0.05
SCFA’® 2231 3381 2361 3431 2,099 3374 1,877 3,691 006 <0.05  <0.05
BCFA* 327 311 316 309 318 300 295 317 006 <0.05  <0.05
mﬁm 642 1,060 659 1,048 665 1,071 654 1,077 093 <005 087
Y Mic : Microbes; 2 Tem : Temperature;

» SCFA (short chain fatty acid) :

Y BCFA (branched chain fatty acid) : i-butyric acid + i-valeric acid.

acetic acid + propionic acid + butyric acid.

-132-



Hwang et al.; Odor Reduction of Pig Manure

(2007)2] AollA, Exol AE3E nAPEo] okro} Ak

Aol G FA skvhs A3s FAS,

82 AYEE HA] B &5
7HE e o8 % WAl wlgde

w ATe HA e WHAE

[¢] R

Hasty] flske] WAl AZFEo® @ol ol gy vAE 3
T ol AxF F 57 (200) B AE B5T)0l @
Fu= 2EolAM 2577 Mg v HAlEde] =S
ZFeRitt s 20CollA migetsls i ek FeA
Aake] b A Aol Skt (p<0.05). &
wE 35Tl mdgetds wols WA=EEe w7t v
2 ATt el FelHd ez gl (p>0.05). A

o wjF2=7F 20TellA 35T2 Fesle o WA=2

o FErt A S7FEAT (p<0.05). o] AtAdE F
steld, B 7S 200) e HA B WAE A7elr
9

o WA AT vAER FRAETS ol8T & Jda, oF
(35C)cll= ol H7ke mAES] S4S =Y T A

2 B4 Jde] dad Aoz dAuyty AEHoz,
o] AE = WAE Sole Ae 2 2 F

o mx Mz
Ko
)

o
>,
N
N
fo
o
2
=)
Ho
o
fo
of
ol
)

V.oAE A

VI. REFERENCES

Do, Y.S., Schmidt, T.M., Zahn, J.A., Boyd, E.S., Mora, A. and
DiSpirito, A.A. 2003. Role of Rhodobacter sp. strain PS9, a
purple non-sulfur photosynthetic bacterium isolated from an
anaerobic swine waste lagoon, in odor remediation. Applied and
Environmental Microbiology. 1710-1720.

Duncan, D.B. Multiple range and multiple F test. 1955. Biometrics.
11(1):1-42.

Egeraat

AW. SM. 1998.

microorganisms. Microorganisms

EM1 and the growth of

in EMI (in Dutch). Land-
nouwuniversiteit Wageningen, Wageningen.

Le, P.D., Aarnink, AJ., Ogink, N.W., Becker, P.M. and Verstegen,
M.W. 2005.

van,

Odour from animal production facilities: its

relationship to diet. Nutrition Research Review. 18(1):3-30.

Lovanh, N., Loughrin, L.H., Cook, K., Rothrock, M. and Sistani, K.
2009. The effect of stratification and seasonal variability on the
profile of an anaerobic swine waste treatment lagoon.
Bioresource Technology. 100:3706-3712.

MAFRA. 2015. Ministry of agriculture, food and rural affairs annual
report 2015. Ministry of Agriculture Feed and Rural Affairs,
Korea.

NIAS. 2012. Korean feeding standard, Swine. National Institute of
Animal Science, Korea.

Parker, D.B., Gilley, J., Woodbury, B., Kim, K.H., Galvin, G. and
Bartelt-Hunt, S.L. 2013. Odorous VOC emission following land
application of swine manure slurry. Atomosperic Environment.
66:91-100.

Popovic, O. and Jensen, L.S. 2012. Storage temperature affects
distribution of carbon, VFA, ammonia, Phosphorus, copper and
zinc in raw pig slurry and its separated liquid fraction. Water
Research. 46:3849-3858.

SAS. 2002. SAS/STAT software, version 9.1. SAS Institute Inc.,
Cary, N.C. USA.

Sharma, N., Doerner, K.C., Alok, P.C. and Choudhary, M. 2014.
Skatole remediation potential of Rhodopseudomonas palustris
WKU-KDNS3 isolated from an animal waste lagoon. Letters in
Applied Microbiology. 60(3):298-306.

Smits, M.CJ., Valk, H., Elzing, A. and Keen, A. 1995. Effect of
protein nutrition on ammonia emission from a cubicle house for
dairy cattle. Livestock Production Science. 44(2):147-156.

Spiehs, M.J. and Varel, V.H. 2009. Nutrient excretion and odorant
production in manure from cattle fed corn wet distillers grains
with solubles. Journal of Animal Science. 87:2977-2984.

Spoelstra, S.F. 1977. Simple phenols and indoles in anaerobically
stored piggery wastes. Journal of the Science of Food and
Agriculture. 28(5):415-423.

Trabue, S., Kerr, B., Bearson, B. and Ziemer, C. 2011. Swine odor
analyzed by odor panels and chemical techniques. Journal of
Environmental Quality. 40(5):1510-1520.

Van der Stelt, B., Temminghoff, EJ.M., Van Vliet, P.C.J. and Van
Riemsdijk, W.H. 2007. Volatilization of ammonia from manure
as affected by manure additives, temperature and mixing.
Bioresource and Technology. 98:3449-3455.

Verdoes, N. and Ogink, N.W.M. 1997. Odour emission from pig
houses with low emission-In “Ammonia and odour control from
production facilities”. Vinkeloord, the Netherlands. p 6-10.

Watanabe, K., Miyashita, M. and Harayama, S. 2000. Starvation
improves survival of bacteria introduced into activated sludge.

Applied Environment Microbiology. 66:3905-3910.

-133-



Hwang et al.; Odor Reduction of Pig Manure

Zahn, J.A., Hatfield, J.L., Laird, D.A., Hart, T.T., Do, Y.S. and separation on BOD and VFA in swine manure. Environmental
KiSpirito, A. A. 2001. Functional classification of swine manure Technology. 22:1237-1243.
management systems bassed on effluent and gas emission (Received May 9, 2016/ Revised May 13, 2016/ Accepted May 17,
characteristics. Journal of Environmental Quality. 30:635-647. 2016)

Zhu, J., Ndegwa, PM. and Luo, A. 2001. Effect of solid-liquid

~134-





