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Abstract: Methanogenic diversity was characterized in an anaerobic digester with chicken feces by using a
culture-independent approach. 50 clones of a 16S rDNA gene library were randomly selected and their se-
quences were phylogenetically analyzed. 46 of them (92%) was determined belonging to Methanogenium
with similarities to Methanogenium marinum strain AK-1 between 99% to 100%; 3 clones (6%), KD525,
KD526, and KD567, belonging to Methanoculleus with similarities 99% to Methanoculleus sp. dm2; one
clone (2%), KD519, belonging to Methanocorpusculum with a similarity 99% to Methanocorpusculum ba-
varicum. Further more, the phylogenetic analyse of alpha subunit A of methyl-coenzyme M reductase
(mcrA) clones were also performed. Gas chromatography assay showed that the content of formic acid
was 28.85 g/L, 81.7% of the total volatile fatty acid of the fresh fermentation slurry; and the produced biogas
from the digester was also determined, mainly composing of methane (55.5%), carbon dioxide (41.1%), and
hydrogen (3.2%).
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str. Fusaro B RRAY—BCME N 83%, FHRLME N 90%.
A 5 A bR TS, 7EE T BLAST LT R E
i1 GenBank H L HUT A [RITEEARAL, A #1T R
A Vi

* 1 FHIEHE 16S rDNA HIRFH 5 %

Table 1 Phylogenetic affiliation of 16S rDNA gene sequences of methanogens

SEREA TR F2IRNE 3 e PR [ P d 55 4 0 51 (781 5 AR (%) Vi
Clone designation®  Sequence length (bp)  No. of clones® Most similar strains (Accession No.) Similarity (%) Affiliation group
KD498 to KD569 714 to 813 46 (92) Zf;f’lf’j\”éf{”'(”‘g()’f%g”é‘”“’;’ 99 to 100 M’Z hfffn}i .
KD5125),51(613526, 742,718, 787 3 (6) Metha:t[ztjlglslgrf;;)p. dm2 99 A‘fef):ffjfu%fs
KD519 757 ) Methanoczgéticgtélg%)bavaricum 99 Methffit%ifulum

F: a: KD498 to KD569, f4% 50 4~ wift sfBk s KDS19. KD525, KD526 F1 KDS67 i A sal; b 55 -h s o5 se b 5000 & 43 L.
Note: a: KD498 to KD569, including all clones except KD519, KD525, KD526, and KD567; b: The number in brackets means the percentage
of each type of clone in all clones.
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Fig.1 Phylogenetic analysis of the 16S rRNA sequences
Note: A: Phylogram tree of the 50 clones and 5 reference strains. B: Cladogram tree of the 50 clones. Group A contains KD505, KD506,
KD510, KD511, KD512, KD513, KD515, KD520, KD524, KD531, KD532, KD534, KD535, KD536, KD538, KD540, KD543, KD544,
KD548, KD549, KD552, KD554, KD559, KD560, KD561, KD564, KD565, KD566, KD568, and KD569. Group B contains KD498, KD500,
KD508, KD509, KD523, KD527, KD537, KD539, KD541, KD546, KD547, KD550, KD553, KD558, KD562, and KD563.
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Fig. 2 Phylogenetic analysis of amino acid sequences en-
coded by mcrA genes
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Fig.3 Measurement of the content of volatile fatty acids
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Fig. 4 GC analysis of the composition and content of the
biogas from the anaerobic digester with chicken feces
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