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skhan003@knou.ac.kr Abstract >> This study was aimed at evaluating the effects of carbohydrate, pro-

_ tein and lipid content of substrate on hydrogen yields and microbial communities.
Ei\fzzzd 22 t'é'égl;o . The hydrogen yields were linearly correlated to carbohydrate content of sub-
Accepted 12 October, 2017 strates while others (content of proteins and lipids) did not make a significant

contribution. The chemical composition of substrates produced effects on the fi-
nal products of anaerobic hydrogen fermentation. Acetate and butyrate were the
main fermentation products, with their concentration proving to correlate with
carbohydrate and protein content of substrates. The result of microbial commun-
ity analysis revealed that the relative abundances of Clostridium butyricum in-
creased and Clostridium perfringens decreased as the carbohydrate content
increased.
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Table 1. Physical and chemical characterization of the mixtures
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Parameter Mixtures
1 2 3 4 5 6

TS (%) 31.1£0.6 32.3+£0.8 34.0+1.1 32.3+1.4 30.4+0.4 30.7+0.5

VS (%TS) 97.4+0.4 96.4+0.7 98.1+0.3 96.8+0.4 97.4+0.2 98.1+0.3
Lipid (%TS) 32 6.3 9.2 3.2 6.2 9.2
Protein (%TS) 80.4 61.3 36.5 32 23.6 12.5
Carbohydrate (%TS) 16.4 324 54.3 64.8 70.2 78.3
Carbohydrate/protein 0.2 0.5 1.5 2.0 3.0 6.3
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Table 2. The biogas production, hydrogen yield and hydrogen contents obtained from mixtures

Substrates Biz)ngis I_p;;)gdl\l/csf;i)on I-(Izir(ﬁ:/r; }\I;gl)d Hydrog(c(:;)content
Mix 1 98.0+£12.7 54.5+3.4 55.6£1.3
Mix 2 155.71+£8.6 90.5+4.2 58.1+0.8
Mix 3 205.3+11.9 115.6+4.3 56.3+2.2
Mix 4 264.2+11.3 151.3+£3.2 57.3+1.8
Mix 5 301.7+12.4 172.3+4.2 57.1+£2.4
Mix 6 341.849.1 191.7+4.1 56.1+1.9
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Fig. 1. The hydrogen yield of six mixtures related to their car-
bohydrate content (% of TS)
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Table 3. The volatile fatty acids concentration measured at the end fermentation tests from the mixtures

Substrates Volatile fatty acids
Acetate Butyrate Propionate Caprate Valerate
Mix 1 2.1+£0.3 0.8+0.3 0.4+0.0 0.3+0.0 0.2+0.0
Mix 2 2.340.2 0.9+0.4 0.7+0.2 0.2+0.0 0.2+0.0
Mix 3 1.9+0.4 1.1£0.6 0.6+0.2 0.440.0 0.2+0.0
Mix 4 1.8+0.3 1.3+0.2 0.5+0.0 <0.1 0.1+0.0
Mix 5 1.5+£0.6 1.2+0.4 0.8+0.1 <0.1 <0.1
Mix 6 1.6+£0.3 1.3+0.1 0.9+0.1 <0.1 <0.1
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Fig. 3. Taxonomic compositions of microbial communities in
reactors
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