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Difference of metabolic functions in biomethane produced from

different rank coals
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(1.School of Energy Science and Engineering , Henan Polytechnic University , Jiaozuo 454000, China ;2. Shendong Technology Research Institute ,
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Abstract:In order to investigate the coupling relationship between biomethane production and microbial metabolic function from the biogas
production experiments of different coals,lignite ,long flame coal , gas coal and coking coal were selected to test the biomethane content and
16S rRNA metabolic function in fermentation process. With the help of the modified Gompertz model , the characteristics of biomethane pro-
duction potential from different coals, the expression of metabolic function metabolic function expression and their correlation were
analyzed. The results show that the cumulative biogas production from long flame coal as substrate is significantly higher than that of other
experimental groups,and its biomethane production increased by 10.82% ,38.88% and 73.49% compared with lignite, gas coal and coking
coal , respectively. The fitting results of modified Gompertz model show that the biomethane production potential of the long flame coal ex-
perimental group is the largest,and with the increase of the coal rank,the lag time is gradually increasing. The relative abundance of micro-
bial metabolic functions in the long flame coal experimental group was significantly higher than that in other experimental groups,which
was almost consistent with the results of biomethane production. There was a great linear relationship between the maximum methane pro-
duction potential and the two metabolic functions ( coenzyme transport and metabolism, carbohydrate transport and metabolism) ( R* =

0.727,R*=0.945) . The prediction results of functional genes show that the abundance of aspartate 4—decarboxylase , glutamate dehydro-
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genase , aspartate aminotransferase and sarcosine oxidase involved in amino acid formation and transformation,3—oxoyl—[ acyl carrier pro-
tein] reductase and acetylcoenzyme A carboxylase involved in fatty acid and functional genes involved in biofilm synthesis was the largest

in the long flame coal experimental group,which provided more precursor substance for the synthesis of volatile fatty acids (VFA) in the

fermentation system,and also improved the resistance and tolerance of cells to environmental pressure.
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Table 1 Proximate and ultimate analysis of coal samples
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Fig.1 Cumulative biogas and methane production characteristics
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Table 2 Prediction of biomethane production potential
Y o/ (mL + d7") A/ml, A/d R?
HM 3.37+0.21 83.33+3.34 10.66+0.48 0.990 2
CYM 2.66+0.38 103.26+10.56 12.35+£1.66 0.970 6
QM 2.30+0.23 78.10+6.42 14.22+1.24 0.986 6
M 2.12+0.13 72.06+4.48 17.61+£0.90 0.996 0
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Fig.2 Metabolic functions of microbial community based on KEGG database
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Fig.3 Linear relationship between metabolic function and maximum methane production potential
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related to amino acid metabolism
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Fig. 4 Abundance comparison of functional genes

related to amino acid metabolism

AN TRV I8 T 3o i v 5 G SR IR T A G P T
FISEHEEZRER (K 4), CYM P2 5854 R
AL B A X E R A kA, CYM R
ks S FIE AL B L-TNE R AY asd AP B AH X =
FE L HM QM Fi M 43 51055 15.69 % .4.79 1% .3.27
W, 7T, 5 R LR EE AU A 5 0 il 9 3 R FE R
R S5 P k4 77481k, odhA JERTE 4 4
WA A SR R A, X N 5 A R R A A
SN AR R A AR K Y R S e R
o R, X A R T T R R A, H R R AR fb
PR B I R, CYM P i 19 4 5 R
K G RAILE NS 5 5 LR A Y yhdR 3t
PR aspC 3L £ B, A R T SRR IR 19 7= 4, Ry
PR BRI 7 R AR, CYM R AE A4
SEEERY AGXT 2L (S 5INE R 1Y B A ) , A~
VFA Fl H,/ CO, WA 744t 751 22 1) R ERTIA)

W 4 Bt , b S8 Ak A T i R AR H S AR 2 7
Fif (O e e Tl ) 55 OG0 LA A B T 2 S RRIE A
) serA J& PN S BE 5B LT MU H & 5 B
BERAES, T serA 3 PR 8 B R, 3 AT BB S AR B A
THBEERRREY AL, £ CYM TEKRFER
Y soxD FE K I soxG FE R, He g5 5 H &R 1 B AH
RIS AR SR, T4 T BRI A W i s R
AR, 2 AT Y B 5 e It 4 S O A G

123



2021 455 12 A

www.chinacaj.net

# %2 A F H K 5549 %

KR, WA, HIDERETEH: D—22 TR /K A A A R R Y
D-22 G R i K B0 dsdA LR EJEAE CYM HiAg 5
(A9 BRAE | 2R I 1 T AR 2 v BRI R 1 2
2.3.2 JRHETER & A R

TEA YR E R Wk b, B IR A ) 6 ik
75 VFA WIE S DIAHOC . BRI, ik —25 500 T 1R
PR A s 2 T 5 VEAs 7= A A1 G 10 2 il 3
BRI REFE R AR UL 3R 4, fabG JER 72 LR D)
AE 7 LK, I R 0l 4 0 5 T 35 30 D3 g ) s
A OG, Tk BE AR D DL TE e R RE RS OB R
(NAD™ ) BHR B i i I — R R W R ( NADP ™) 1
NHLFSZ AR I HAERR BRI AR D R & i
HEMEH,

LTS a SRALEEXT BT 4 D RJEFEA accA |
accB L accC ., aceD Fll becA, FHT, accA . aceB . accC .
aceD [RAFXNT = B Ab F 3 AKF, 3F HAE CYM H )
AR TR 341 (1 5) . KRIVORUCHKO
SEUVAR N BOK AL A Y R BRI S R R
B LA o 38 DL B AR AR, B e
Wi A F= B RIAR Y B, accA L aceB accC il accD 5
5T AR g ok S R | fe AU AR
AR aceA F1 aceD A LUIAE R C—C %, 1M accC A
DITEAb 7 i g e rp 2R i C—C F C—H . 2R
1M, 5 HAU S R 2 FRACHEEAR LE, bee A ROAFXT B2
BAR, AR R i DTSR X 3L, wT LA
EWTE PRI A T REZSBIIRIX 2 FhBEIR 35

R4 PEMEREMEMEXRERRR

Table 4 Description of functional genes related torelated to fatty acid biosynthesis
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