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Performance and Microbial Characteristics of Bio-hydrogen Production
from Food Waste with Thermal Pre-treatment
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Dept. of Civil Eng., The University of Suwon, San 2-2, Wau-ri, Hwaseong-si, Gyeonggi-do, Korea
Institute River Environmental Technology, San 2-2, Wau-ri, Hwaseong-si, Gyeonggi-do, Korea

Abstract >> This study was conducted to investigate the effect of thermal pre-treatment on bio-hydrogen from
food waste. Two continuous reactors operated and VFAs(volatile fatty acids) production and microbial communities
were analyzed. The average hydrogen yield was 0.50 and 0.33mol Ha/mol hexoseuqed in thermally treated food
added reactor(R1) and control(R2), respectively. Butyrate concentration was similarly 7,500mg/L in both reactors,
but two times higher lactate concentration was observed in R2(3,800mg/L). The results of FISH(fluorescence in
situ hybridization) showed that the relative microorganism to hydrogen producing bacteria was 78 and 27% in

R1 and R2, respectively.
Key words :
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A HF
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H(fluorescence in situ hybridization, FISH)
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Table 1 Probes applied for FISH analysis

Probe Sequence(5°-3”) dye Target
EUB 388 I GCTGCCTCCCGTAGGAGT FAM Eubacteria
EUB 388 II GCAGCCACCCGTAGGTGT FAM Eubacteria
EUB 388 III GCTGCCACCCGTAGGTGT FAM Eubacteria
P932 GATYYGCGATTACTAGYAACTC CY3 Clostridium sp. Cluster I & XI
Chis 150 TTATGCGGTATTAATCTYCCTTT CY5 Clostridium sp. Cluster 1 & II

Table 2 Quantity analysis method using FISH images

Eubacteria
Clostridium sp.
Other eubacteria
Cluster 1 Cluster II Cluster XI
Color in FISH images Turquoise Blue Green
. . . PNC [c—(PNO) [P—(PNO)] [E—P—C+(PNO)
Relative ratio calculation —_— _ -
FE FE F
8Col A 2087F
- i @ Ri-withermal pre-treatment
E @  R2-wlo predraatment
*PNC: P932 L Chis 150 probeo] 2]} 244 § o ,/. \\
P: P932 probeo] 2J& 2HA f /; .
E b \
C: Chis 150 probeo] &Jaf 28 = / \
°
E: EUB338 I, I & XI probeo] ©]3] 24 £ ol [ ’ \»/’\\/_\
g J \ /*
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Fig. 1 Hydrogen at R1 and R2
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Fig. 2 VFAs concentration at R1
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Fig. 3 VFAs concentration at R2
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552 tHE-2 Cluster 1] ¥t Table 3
ol AAIE ulo} 20 R12] 44 40 42 (Cluster
I + Cluster XI)2 AA| v|AE 5 77.9%= UERGS
] R29] 44 BAE-L 27.4%= LRI Fig. 3(d),
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Fig. 4 Results of FISH images at R1 (a) seeding, (b)
switchover from batch to continuous operation, (c) switchover
after 12hr, and (d) switchover after 204hr

Fig. 5 Results of FISH images at R2 (a) seeding, (b)
switchover from batch to continuous operation, (c) switchover
after 12hr, and (d) switchover after 204hr

Table 3 Quantity analysis using FISH images

Eubacteria

Clostridium sp.

Other eubacteria

Cluster I | Cluster II | Cluster XI
R1 23.7 0.0 3.7 72.6
R2 724 0.0 5.5 22.1
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