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ABSTRACT

. Lignocellulose and lignolic compounds were absolutely given much weight in the biosphere,
and their degradation was essential for continuous biological carbon circulation. whereas aerobic
cellulolytic microorganism dissolved the cellulose into their elements in the first stage, strict
anaerobic cellulolytic microorganism’s role was taken a increasing interest through the recent
research.

It was reviewed that anaerobic microbial degradation process of lignocellulose and its deriva-
tives (cellulose, lignin, oligolignol and moncaromatic compound), and function of anaerobic

microorganism on the environmental ecology-
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Table. 1. Some known anaerobic cellulolytic microorganisms
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Habitat

Organism Fermentation Product
Bacteroides succinogenes Succinate,  propionate,
formate
Butyrivibrio fibrisolvens Lactate, butyrate, acetate,

Ruminococcus albus

Ruminococcus flavefaciens Succinate, lactate, acetate,
ethanol, formate, H,, CO,
Eubacterium cellulosolvens Lactate, butyratc, acetate,
formate
Clostridium thernocellum Succinate, lactate, acetate,
ethanol, formate, H,, CO,
Clostridium cellobioparum Lactate, acetate, ethanol,
formate, H,, CO.
Acetivibrio cellulolyticus Acetate, ethanol, H,, CO,
Micvomonospora propionict Propionate, acetate
Anaerobic fungi(e.g., Lactate, acetate, ethanol,
Neocallimastix  frontalis, formate, H,(/n vitro), short-

formate, H,, CO,

Succinate, acetate, formate, H,

acetate, Rumen

Rumen

Rumen

Rumen

Soil,
waste
Soil,

rumen mud, sewage/dairy

rumen, lake sediments
Sewage sludge

Termites, rumen protozoa
Rumen, horse cecum

Pivomonas commuyis, chain fatty acids (/n vivo), CO,

Sphaevomonas communis)

Ciliated protozoans(e.g., Organic acids, H,, CO, Rumen, termites
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Fig. 2. Summar pathway merging some reported reactions involving the anaerobic
metabolism of lignin-derived monoaromatic compounds under methanogenic condi-

tions (HCO3, as electron acceptor).
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Table 2. Rates of anaerobic biodegradation of specifically radiolabeled lignocelluloses expressed
as percentages of observed aerobic rates

9% of aerobic mineralization rates

[**C-Lignin] ["*C-Polysaccharide]
Radiolabeled Substrate Lignocellulose Lignocellulose
Sparti lterni
partina alterniflora 75 82
(salt marsh cord grass)

Juncus roemerianus 6.0 38
(needlerush) ) ’
Carex walteriana 13.0 10.2
(freshwater sedge) ’ ’
Rhizoph angl

phora mangte 2.9 4.9
(red mangrove, leaves)
R, mangle

« 3.7 12.6
(red mangrove, wood)
AEROBIC

Oligolignols
Cellulose Lignin fincluding
monoaromatics)

. 4 J
Hydrolysns\ \R_énaerobic respiration as transfer
Fe

'

m,
Sugars —%n €0y |+ CH
\ Acids

Alcohols
R
Formate

Acetate
L

(diagenesis)
Buria] —* —+ — Peats, lignites

ANAEROBIC

Fig. 4. Biological cycling of lignocellulose-derived carbon.
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