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Effect of enhanced microbial solid-state anaerobic fermentation on cell wall

composition of tobacco stem
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Abstract : The effect of different microorganisms (lactic acid bacteria RG, lactic acid bacteria MSA , lactic acid

bacteria FL, Bacillus KC,Bacillus ND,Bacillus JD) on the pH value and cell wall components ( pectin, cellu-

lose , hemicellulose and lignin) of tobacco stem was studied by enhancing the solid-state anaerobic fermentation

of tobacco stem. The results showed that solid-state anaerobic fermentation could reduce the pH value of tobac-

co stem to varying degrees, and the pH value of tobacco stem fermented by lactic acid bacteria was reduced

from 6. 05 to 4.50 ~ 4. 60. After 4 days of fermentation, the degradation effect of lactic acid bacteria RG on

pectin degradation was the most obvious and the degradation rate of pectin in tobacco stem reached 87.75% .

The degradation effect of lactic acid bacteria MAS on cellulose was the most obvious and the cellulose quality

score decreased from 20. 83% to 15. 90% . Bacillus JD had better lignin and hemicellulose decomposition
effect and the quality score of lignin and hemicellulose decreased from 10.91% and 10.66% to 5.55% and

7.40% ,respectively.
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Fig.1 Effect of solid-state anaerobic fermentation
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fermentation of tobacco stem



- 38 -

B30 20204811 A 4535 % 556 8

A AN [7) S R N T XA ity ol Joi P 52 M) T i 1)
FER VKA ¥ RIRAT , %5 1.

1.4 Wl7*

1.4.1 pH{ERKN HMHFLIR] ¢ &T=
FOLF, A S0 mIL 5B 7K, & R RFE 2 h,
F pH TR A pH (A

1.4.2 REFEBEEN  2nIFRECS. 000 g
ST I W EAEAE i, i 5 3 100 H i, 28 f5
B HAGFARAE" (9 5 X v ) SR R A
BOHEAT R AN E A SRR AR Y B3R
Ay IR

Y—A" L% 100%
==1

Ho Ay S AT I AR %) SRR o i S R %6
Ay R R BT AR ) SR BT it 4 %e

1.4.3 FAER ALEZNRKRERESHY
Kl R R BERE T 105 C & ML T 2 E
0 A it T R S [ 1 R T P AR R A
LR SRR B K 77 AT A AT
HERR AR BOHE T 28 15 5 1 S A AE 5 0.300 0 g, il
A3 mLAK R 80k 72% ) H,S0, %, T
30 °C 44 F /K S 60 min; B 84 mL 218
KRR S g i 0T AL A 100 mL 3R 1
R, AR R R E S, T 121 CHMAT IR
I 60 min. FF7K AR E0 IS, R Hhig , R H
TAH 0 1% 43 B DR VR P A AR (CL, ) ARHE
(C) FBTRLAEHE (C,,, ) W BT o3 %L, A
LFYE ORI E A 4E R BT A AR KR T
105 C XA MHETREE, ICh W, RG4S
ggrh T 550 C S T RIRE 2 h, R IS FRE,
WA W, e R T R A R A R THRA

HAF
C., x87x0.90 x10*
Cﬁé’&?{i =~ 0.300 0 x 100% @

Copgms =
(C,+C,,) x87x0.88 x10~°
0.300 0

x100% (2

C s = m x 100% ®

WOAH 35 3 A 0 BAR AR R AR i 22

0.22 wm JEMEE 8, #ERE RN 20 pL; 43 Aty

Biorad Aminex HPX — 87H (& 4E (300 mm x

7.8 mm) , N 65 °C ;AN 0.005 mol/L

(%) H,S0, ¥, T4 0.5 mL/min; 7R 25 3
A A AT 0 A A

2 RS0

2.1 ZEEMAHE pH U2

N[5 ol A 0 [ 285 DR AR B MR AR 1) pHL L
AnEE 3 fs. HiE 3 AT Y 7E R SR K
W R AR Y pH (A AN R REJEE B RE A,
] 2 e LR A A T A JAARE, pHL {ELE 6. 05
£ 4.50 ~4.60 Z[a]. X T 2R A KB R
JIT DR RE 1) < DR v ) B A 0 e o e L R T A o
A T RS KB, 7 A2 A HILIR 2 foi OB 9
pH {ELRR IR , 22170 400 ) A A5 3 % BT (45 b
EUN IO BT IR B X R Tl
BEUF RN S ) e SRR 5 o, AR I
SRR I, R pH LI A AT R S
FRAREEEW . _ETF. N, SRCEY SR A K

621 -«-FRERC —o— FLMMAMSA -v-FLRRIAFL
6.0 N-® - HHUATHKC —a—ZFfUFFEIND —a— 2 f AT ID
5.8+
5.6
m 5471
T
252
5.0
4.8+

4.6

4.4

0 i > 3 4
Sz eIt [/ d
A3 FREMENESREAFMALLY pH LE AL
Fig.3 Changes of pH value of tobacco stem
by solid-state anaerobic fermentation with

different microorganisms
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Fig.4 Pectin degradation of tobacco stem
by solid-state anaerobic fermentation

with different microorganisms
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Table 1 ~ Changes of cell wall components in tobacco stem before and after solid-state anaerobic fermentation
podia i K % d iy % %
A i a]/d o4 o T4 ALl i a]/d LT o 4T 4
RBER  AHER FA4ER I RBR  HHER FA%ER
JE R 0 10.91 20.83 10. 66 R 0 10.91 20.83 10. 66
HIRHE RG 1 10.23 19.36 10.55 ZEAIFF R KC 1 9.62 20.10 9.92
FLRHE RG 2 9.63 17.32 10.12 ZEHIFT T KC 2 7.48 19.36 8.87
HRE RG 3 9.37 17.63 10.17 ZEAFF R KC 3 7.09 19.42 8.96
FLFRE RG 4 9.14 17.95 10.18 || Ak KC 4 6.99 19.38 8.67
FLERE MSA 1 10.53 17. 64 10.52 || ZEA0FFE ND 1 8.36 19.32 8.35
FLER T MSA 2 10.34 15.86 10.43 ZEAIFFE ND 2 6.46 19.60 7.94
JLEAT MSA 3 10.21 15.88 10.33 || ZE0FFE ND 3 6.36 19.72 7.85
FLER T MSA 4 10.10 15.90 10.12 ZEAIFFE ND 4 6.25 19.75 7.71
FLFRE FL 1 9.92 20.32 10.23 ZEFUFFE D 1 10.31 19.83 9.37
FLERE FL 2 8. 60 19.62 9.76 SERIFFE D 2 10.26 19.13 7.67
FLERE FL 3 8.03 19.71 9.77 LEHIFFE ID 3 6.45 17.29 7.52
L FL 4 7.92 19.76 9.98 SERIFFE D 4 5.55 16.97 7.40
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