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Effect of Wet-storage Additives on Fermentation Performance
and Biomethane Potential of Corn Stover
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Abstract; Corn stover was one of important agricultural residues. Due to Chinese corn farming system,
harvesting method, relativity lower mechanism and so on, the corn material for biogas industries was
mostly dry-yellow corn stover. In order to improve the efficiency of dry-yellow corn stover and attain better
material for wet-storage, the effect of different wet-storage additives on fermentation performance,
bacterial community and biomethane potential (BMP) was focused on. Dry-yellow corn stover was stored
following five additives treatments for 30 d, including Con group (without additives) , Glu group ( glucose
addition of 3% ), LP group ( glucose addition of 3% and Lactobacillus plantarum addition of
1 x10° CFU/g) , LB group ( glucose addition of 3% and Lactobacillus brevis addition of 1 x 10° CFU/g) ,
AA group (glucose addition of 3% and acetic acid addition of 0. 4% ). In general, glucose addition 3%
prior to storage attained well-preserve; Lactobacillus plantarum or Lactobacillus brevis addition
1 x 10° CFU/g with glucose addition 3% prior to storage improved the speed of pH value decreasing in
early period and water soluble carbohydrate consuming, and significantly higher (P <0.05) lactic acid
and acetic acid was produced, respectively. The result of bacterial community from raw material and five
treatments showed the most epiphytic bacteria (at the phylum level) was Proteobacteria in raw material ,
after wet-storage Firmicutes became the dominant flora and Proteobacteria was reduced significantly (P <
0.05). The community of lactic acid bacteria showed that Lactobacillus, Enterococcus and Pediococcus
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were dominant flora when adding glucose alone, and relative abundance of Lactobacillus was increased to
41.07% when adding Lactobacillus plantarum with glucose addition. Weissella became the dominant flora
when acetic acid was added. The result of batch test demonstrated that the biomethane potential of dry-
yellow corn stover was improved by wet-storage with glucose additive. Modified Gompertz models well
simulated the anaerobic digestion process of the wet-storage dry-yellow corn stover supplemented with
additives. Considering the fermentation characteristics, biomethane potential, wet-storage the dry-yellow
corn stover with glucose addition and acetic acid addition could achieve the well quality and high-value
substance and increase the methane potential yield.

Key words: corn stover; wet-storage; addition; coordinate regulation; methane
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Fig. 1 Dynamic changes of fermentation quality during wet storage
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Tab.2 Dynamic changes of cellulose, hemicellulose and lignin during wet storage
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Fig.2  Composition of bacterial community at phylum and genus before and after wet storage
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41 LB 415 AA AR

LP 30 #H, F LR H WA Lactobacillus
Bacillus , F 5001 41. 07% 8.27% . FLATHE 5
FURRTE Y 99% . FLAT B A H A LR 18 5238 R TR
PEIREE B AEAF, PR R R R, 5 Glu 30 4L,
FURF R AR 2 5 35 TR (P < 0..05) , 25 5 7L
B AL (P 1d) IRk ] B P AR LA T
TE KT AT 10 0247 B0 45 v 500 E AR K, T KT
Enterobacter Clostridium s. s Z5AH % 3 B 1 g 2 T f&
(P<0.05),

LB 30 4, F 2L W B4 Lactobacillus F
Bacillus, FRE 5510 14.45% 13.17% , 5 Glu 4]
t, Lactobacillus 4= BEAXAR 5 3.3% , 5 1P 30 41AH
o, 3 TFRE(P <0.05) , A REJE He i A JE X bk
LA A E ST ARG b AR Ko HJE MR
Enterobacter Clostridium s. s #HXF £ E{KT LP 30 4,
RV E S Y FLAT AR LG, 7T R AR 0 1 Y
R B2 AR A A5 2 4 o S A8 2L W T P A AL
B A

AA 30 4, FENBFEEN Weissella Bacillus
Lactobacillus, £ F& 43 5 16.87% . 14.97% .
9.32% , 5 Glu 30 41 .LP 30 /1 LB 30 ZH4f L,
Lactobacillus ¥AXFF FEEAK , T Weissella A0} 3 FE &
&, AT UL IS I & W AT BB AR HE T Weissella A 1K
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Weissella J& T 55 & 1, FE = YA FLR . LR 4
fit, XA RESE AA VA7 7 d JG 7R . LR L7
wHE A EE (K 1d ~ 1h), [FE Enterobacter 5
Clostridium s. s FH X 3= B @ Z (K T H A 24H (P <
0.05) , KT LR T VA Weissella i 32319 5+
RS e AR ITAM R 18 WO A R T A e AR
FaEME,
2.3 IBPFRIEREHK R AR S NS
PRAATH I Z R E YT U Rl 7E KSR T 4
Lz o3, 7 A2 W b — BRI i /.
AW R TORFEFT 2o MBI A7 ] 3 = A A =00
TR T AR B A VR IR R 22 R I AE
TE FOKRFE R I R T 5 AR AR
WG AF 30 d R SFEAT 7 A0 0, 45 2]
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Fig.3 Methane production comparison of dry corn

stover with additive after wet storage

Con 30 2RI 52 B 42 J P [ 44 B2 B FP g = i
(264 1) ml/g, Glu 30 ZH M 52 57 4% & 1k [ {4 8
TR GE =5 (293 £ 6) mlL/g, H 4 v 7 25 1 2
WA RN 373 mL | bR v FUR NN N Y
AR A, 2 A Glu 21 PR FF 1 B 3
Ve 5 & AR R b = i Ry (282 £7) ml/g
(PHEFLSMER , YA R R INF ) , 5 Con 30
HAHL, P A B B e 71 6.8% .

LP 30 2510 5 B0 2 2 Mk 1k SRR o oy
(289 +7) mL/g, 5 Glu 30 4LAH I, JC W48k (P >
0.05) ,MENARDO %" iff 5 & WH 4= ¥k T K A% FF 32
ol ) R 2L R B o F o S TG Wl S R R, TR TR
IR T 0. 1 mL, X 7= LT JCRE W, B 25 7 240 b
FROBEIE S RS AT 5 36 007 3 M [ 1A B
Fl e r ik (274 +7) mL/g, 5 Con 30 41AHLL, WS4
FHeE

LB 30 415 B0 4% 1 ] 44 B AR R d 7 ey
(282 +3) mL/g, 5 Glu 30 41AH FLIE A FEAE . ZHAO
VT, AN B Ry SRR 2 R e FLAT B, A
30 d J5 e r i i T . HAAG %5 i 5%, &bk

TRl S 7R 7L R T A i X R e ™ G W 3
Wi, 3k Al RS R RO ARV LI B AE AR LA %
LR S A A e A AR AR, 1 R o A ALY
AR , B30I 5 7 FR e T 0 ORRARR - B3% 25 7 g ol
WA AT BB PR AR R R e
M (270 £3) mL/g, 5 Con 30 ZIAILL, AT TR
AA 30 ZH I 5E B4R RV A R AR e oy
(299 +1) mL/g, 5 Glu 30 4LAHIL , TR HA k(P >
0.05) . BREMHE MY LRI B A
B B3 B 4 M T A 2R B Jog 7 4 (287 =
1) mL/g,5 Con 30 dHAH L, $2EFEFF A 5 7= B bev
118.7%
FKHEIE Gompertz JrFEXT 5 4 F K FEFF IR 4
THAGE REAEA T LA T, o R, A A P [ A
SR i DL RHE Hir 4 A R B W ER AR AR
MEEFER, 255K 3 FiR, 5 i RE R Y
AT 0.98 , FRII RN 5 21 15 09 PR AT A 72
ABLFIIE . Con 30 LHIMAERTHI 2.75 d, HAx
4 ZH 1) S i 0T 48 Y A A e O T ORI I
HPRRL LRI AE IS 77 R B LR, o IR 48T 1k i
R rbo B e o 0 AR e, 4 TR S A i
AA AMIERT/NF 0,01 d, AT REZ th HE RN
2, IR ATAE N 7 W Be B Y B IR ) 2 B0y o
FR T S A R R YA T B TR AT B S i 3, AR
TR L PR TR P RCR LR G 3R . K
HEIE Gompertz #5789 15 2] it PR AV $4 2 P (8] {4 B2
P e 7= kP LN P s AT 7t 0 S92 30 45 20000 5 1B, 22
SICIERN 4% ~T7% o, X FRIUEIE Gompertz f5 1
A DV BN T T A IR AR AT 2 F RS AT
AR AT L 2
3 fEIE Gompertz FEFMM EXRFBFRELEN
FRENNZESH
Tab.3 Model estimation results of dry corn stover after
storage by modified Gompertz models
by 2edrlus il
Be R R/ d Hie ™ 4k (50 d)
(mL-(g-d) ") e, Rl %S
(mL-g™") (mL-g™') H/%

Con 30 0.99 14. 66 2.75 249 264 6.0
Glu30 0.99 14. 89 1.30 276 293 6.1
LP30 0.98 14. 16 1.23 271 289 6.6
LB30 0.99 15.39 1.30 268 282 5.2
AA30 0.98 16. 61 <0.01 287 299 4.1

IR FORFEF R AR e (A FORFEAT
PRI AR AR R, RIS TR R e
CL SIS, S T LR AT A R A B PR
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FAEFLRR , AR T RS ATICAE L R A pH (L, SR TR
WA I, B T Bk A fRAF T8 TR
HYTEAR L YEZ A RIZEAR pH (EARTER T
TROPETHER SRET YRR i R TH A e b B oK i
YyT , RTTEFAE R A5 H 15 LB (A RS FHIG 7= 2008
TIAFLABGE Y AR DM A FLRR A 5 L RS I 43
SR B PRHAAT BILR A R 55 A 3 AR A S M B A
I HR PP R R = T A R

AP ULLA B FORRE RO TR AR ORI, S5O
AN ST PR R R A B R S . ESEPR T A
I e o R ST B IR IR T s 35 AR
HECAT S5 Y SEBR R B, 1 AN FE S R Y Tl
ARSI TR I T 30, IR SRS

BRIVAT I, m] PR AR OB pH MR, 52 AR L,
TR T K 53% , IR A7 Pk IR A
FRT =3 14 6. 8%

(2) #0055 48 0 FLAT 1 sl L AT BT 9 P13 [
A, RAE AT AR A AT A LR B LR
PROFEHE I, AR JEORE = 7 9 0 ik — 2 fie it
YEHL,

(3) MRS L RS, FLIR 5 LR
KA Z M 1T 5 T LR A 19 20T EC o s B AT
FRE A A ) WL B A, RS AT R AR
8.7% ,

(4) Z2B A WA f B R = O, LT s
KRAEAT J T LR ORI SN JSORE ) b 78 2 PR UE

1R BT L= S S, DI R AR 0 1 T A e

3 gt-‘LA N A Ay —- N Ny .
Ave IR AE G R I I SRR
(1) BT8R OR RS FE 0 OB, IR A 20 R,
2 % X B
1 4. A FEFFER B EE SR R L 5 RS0 [ D . oM Wi TRk 2% ,2017.
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