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Effect of Oregano Essential Oil on Volatile Fatty Acids and Anaerobic Bacteria in Swine Waste Slurries

HUANG Can', TANG Xin—yan?, LI Ji*, PENG Xu-ya'

(1. Key Laboratory of the Three Gorges Reservoir Region’s Eco—Environment, Ministry of Education , Chongqging University , Chongging
400045, China;2. College of Bioengineering, Chongqing University, Chongqing 400044, China; 3. College of Resource and Environment Sci—

ence, China Agriculture University, Beijing 100094, China)

Abstract: Odors from swine waste slurry are a complex mixture of volatile compounds arising from microbial anaerobic degradation of pro-
teins, carbohydrates, and fats. It is assumed that inhibiting microbial activities in swine waste slurry is likely conductive to controlling odor
and reducing the potential for transmission of pathogens. Oregano essential oil (OEO )as naturally occurring metabolites of plants are bacteri—
cidal to many pathogenic microorganisms in pure culture system. However, no information is available on the effect of the oil on natural highly
diverse microbial ecosystems such as waste management systems. The objective of this study was to assess the effect of OEO on volatile fatty
acids( VFA )and anaerobic bacteria in swine waste slurries. After collection, swine waste slurry (faeces : urine : deionized water, 10:7:3, weight
basis )were blended and the slurry were amended with 0%( V/V )OEO, 0.12%(V/V )a—pinene, 0.06%(V/V )OEO, 0.12%(V/V )OEO respec—
tively. The results of this study indicated OEO reduced slurry pH. The pH of the control was 6.20. The low rates of OEO dropped the pH to
5.81, whereas the high rates dropped it to 5.60. In addition, OEO effectively inhibited the production of VFA, and reduced the number of fecal

coliforms and total anaerobic bacteria. OEO at 0.12% completely inhibited the production of VFA in flasks over 28 days;fecal coliforms were
reduced from 6.7x10° cells per mL to nondetectable within 1 day ;total anaerobic bacteria were reduced from 4.32x10" to 1.3x107 cells per
mL after 2 days and continued to be suppressed to that level after 21 days. It is concluded that the plant—derived OEO could be used as al-

ternative methods to solve some of the environmental problems associated with consolidated hog feeding operations.

Keywords: oregano essential oil ; swine waste slurries;volatile fatty acids;anaerobic bacteria
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Table 1 Changes of pH values in swine waste slurries after adding

oregano essential oil

R2 A EMAEEHEERD DIFELEERRIRENTL
Table 2 Changes of total volatile fatty acid production in swine

waste slurries after adding oregano essential oil

pH{E

MR TR mmol - L

IR [a)/d i fE)/d
RO 0.12%a—-JEM  0.06%F 2 0.12%4F 2 Xf IR 0.12%c—JRM  0.06%F 2 0.12%4 2l
0 7.35 7.35 7.35 7.35 0 51 51 51 51
1 7.10 7.18 6.83 6.717 1 86 89 53 50
2 7.24 7.22 6.79 6.68 2 111 120 50 52
4 6.93 7.00 6.05 5.98 4 146 152 51 53
7 6.94 6.96 5.83 5.76 7 182 177 55 51
10 6.84 6.79 5.74 5.64 10 224 230 52 50
14 6.62 6.63 5.70 5.65 14 268 273 60 51
21 6.57 6.54 5.75 5.63 21 314 310 73 51
28 6.50 6.47 5.81 5.60 28 350 347 81 54
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Table 3 Changes of total fecal coliforms in swine waste slurries

after adding oregano essential oil

N KIZHFFE/10° CFU-mL!
[ /d

payiist 0.12%c~JRM  0.06%4 23 0.12%4 23

0 6.7 6.7 6.7 6.7

1 7.3 6.2 0.09 ND

2 8.0 7.0 ND

4 75 7.1

7 8.2 7.8

10 6.2 6.6

14 23 2.7
21 1.4 1.0
28 0.1 ND

73 :ND, no detected , A A6 21 77 7%
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Table 4 Changes of total anaerobic bacteria in swine waste slurries
after adding oregano essential oil

SRS B R /108 CFU - L

S payiist 0.12%c~JRM  0.06%4-Z3H  0.12%4F 23l
0 432 432 432 432
1 160.4 158.8 3.5 0.30
2 139.5 142.3 3.0 0.13
4 112.9 108.3 3.1 0.10
7 82.7 84.1 2.8 0.07
10 66.5 68.5 32 0.08
14 445 432 43 0.10
21 29.1 30.4 5.6 0.09
28 9.7 10.2 45 0.31
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