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Abstract	  

•  Bacteria	  found	  in	  clarified	  ovine	  rumen	  fluid	  are	  
capable	  of	  degrada'on	  of	  high-‐energy	  explosives	  
such	  as	  RDX	  (Hexahydro-‐1,3,-‐trinitro-‐1,3,5-‐triazine)	  
and	  HMX	  (Octahydro-‐1,3,5,7-‐tetranitro-‐1,3,5,7-‐
tetrazocine).	  	  

RDX	   HMX	  



•  How	  this	  takes	  place	  is	  not	  fully	  known	  
•  And	  understanding	  of	  the	  gene'cs	  of	  the	  rumen	  
microbiome	  may	  help	  

Abstract	  



Phyto-‐Ruminal-‐Bioremedia'on	  

•  Mass	  degrada'on	  of	  RDX	  in	  whole	  rumen	  fluid	  
•  24	  bacterial	  isolates	  from	  rumen	  fluid	  
•  Explosive	  breakdown	  



Background	  

•  Muni'ons	  compounds	  found	  in	  “hot”	  sites	  
•  Class	  3	  carcinogen	  
–  Respiratory	  issues	  
–  Central	  nervous	  system	  



Background	  
•  Muni'ons	  compounds	  cannot	  be	  broken	  down	  

naturally	  
•  Degrada'on	  by	  rumen	  fluid	  leads	  to	  less	  reac've	  

compounds	  
	  



The	  Experiment	  

•  1.	  Revival	  of	  bacteria	  
•  2.	  Collec'on	  of	  rumen	  contents	  
•  3.	  Inoculate	  bacteria	  
•  4.	  Extract	  DNA	  
•  5.	  HPLC	  analysis	  
•  6.	  LC-‐MS/MS	  analysis	  



Personal	  Involvement	  

•  Revival	  of	  bacteria	  
– Ruminococcus	  flavefaciens	  

•  Anaerobic	  isola'on	  for	  bacteria	  
•  Complex	  media	  prepara'on	  
•  Inocula'on	  of	  bacteria	  



Further	  Work	  

•  Inocula'on	  of	  RDX	  
•  Quanta've	  analysis	  
•  Further	  tes'ng	  of	  mass	  degrada'on	  
•  Implemen'ng	  bioremedia'on	  in	  
contaminated	  areas	  


