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Progressin bioaugmentation technology research for biogas
production from biomass feedstocks

Ll Jan-An CHEN Le ZUORan-Ran DU Ji-Liang TIAN Shen’
(College of Life Science, Capital Normal University, Beijing 100048, China)

Abstract: Bioaugmentation, the process of adding designed microbial strains or mixed cultures to
anaerobic digestion reaction system is a promising technique to increase biogas production yield,
accelerate the start-up time of fermentation, enhance the utilization efficiency of raw material,
shorten the recovery time of deteriorative system and improve the capacity of the reactor resistant to
organic shock loading. Bioaugmentation focuses on taking advantage of functional microorganism
for the specific physico-chemical properties of the bioprocess. In this review, research works about
microbial breeding, influence factors of bioaugmentation and bioaugmentation mechanism, which
carried out on the biogas production process have been summarized. In additional, some strategies
that could be used or exploited to improve the success of this approach have aso been discussed.

Keywords: Bioaugmentation, Biomass biogas production, Anaerobic digestion, Functional
microorganism
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Tablel Examplesof bioaugmentation proceduresused in biogas or biomethane production

( )

Blogugmen- . Aqaeroblc _Functlongl Substrate ||.']creesed production Reference
tationtype digestion system microorganism (biogas or biomethane)
(%)
Hydrolysis Batch reactor (BR) Saccharomyces cerevisiae, Pretreated cron 76 [5]
[0.12 L] Coccidioidesimmitis, straw (by aerobic
Hansenulaanomal a; microorganisms)
Bacillus licheniformis,
Pseudomonas sp.,
Bacillus subtilis.
Pleurotusflorida,
Lactobacillus deiliehii
Two stage-continuously Caldicellulosiruptor Cellulose 9-10 [6]
stirred tank reactor |actoaceticus
(CSTR) [45L+0.9L]
Use of automatic Clostridium Pretreated wheat 8-13 [7]
methane potential test  cellulolyticum straw or cellobiose
system (AMPTSII)
BR[1L] (2) Pseudobutyrivibrio Brewery spent grain (2) 17.8 [8]
xylanivorans Mz5T (3)3.9
(2) Fibrobacter (1+2) 6.9
succinogenes S85 (2+3) 4.9
(3) Clostridium
cellulovorans
(4) Ruminococcus-
Flavefaciens 007C
H, formation CSTR[5L] Enterobacter cloaca Corn straw Pig Slurry 50 [9]
and sweet sorghum
Same as above
BR[0.5L] Caldicellulosiruptor Dried green biomass 60 [10]
saccharolyticus and dried tubers
of Jerusalem artichoke
CSTR[1L] Enterobacter cloaca Maize silage 21 [11]
Increase of CSTR[2.3L] Methanoculleus Pig and cow 31 [12]
methanogenic activity bourgens manure
BR[0.125L] (1) Clostridiumsp. PXYL1 Xylose 1) 70 [13]
(2) Methanosarcina sp. (2) 140
PMET1
BR[2x1 L] Use of plant litter Beet silage 6 [14]
compost containing
methanogenic bacteria
24 Goud
13%'" 2L
(Syntrophic acetate (Bacillus subtilis)
oxidation SAO) (Pseudomonas stutzeri)
SAO (Lysinibacillus fusiformis)
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[27]
[22]
1.3 HERFRTEME
(28]
(Methanosarcina acetivorans) C2A
[23] Martin-Ryals
[24-26]
22%—25% 15%%
(Fluorescent in situ hybridization
FISH)
[30]
(31321 cavaleiro
(Syntrophomonas zehnderi)

2 AyEALE R R R (BR)
2.1 FEM RN RS 200%1%%34

(Denaturing
gradient gel electrophoresis DGGE)
16SrRNA
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(Anaerobic baffled reator ABR)

[35] “ "

[36]

(Acetobacteroides
hydrogenigenes)
(Moving bed biofilm reator

MBBR) 23%1%7

2.2 FINETFZAFEIRN

(
)
(Direct interspecies electron
transfer DIET)
(Granular activated
carbon) ()
[38] Rao
(FesOa)
B9 Zhao
(UASB) (Biochar)
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[41]

[38]
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(Methanosaeta)

(Methanobacterium)

(Clostridium thermocellum)

pluvialis)

32 BERLGMSIEMXAR

(M etagenomics)

[45]

[43]

Xing

(Methanosarcina)

Aydin
Aydin
42l Xing
[44] Ye
. [46]
43 Aydin
(Haematococcus
(47]
[44]
[48-49]
4 JEY
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[21-22,50-51]
Ha
(Methanosarcina)
(Methanoseata)
[32,52-53]
(54]
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