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Abstract ; Lignocellulosic biomass waste is an important raw material for anaerobic digestion to produce
bioenergy. However, its complex three—dimensional structure leads to a low substrate conversion rate
and poor technical economic efficiency during anaerobic digestion. Rumen fluid from ruminant slaughte-
thouse waste can selectively enhance the degradation and transformation of lignocellulosic biomass.
When combined with anaerobic digestion, it is expected to improve the overall efficiency. In recent

years, domestic and foreign scholars have conducted extensive research on the anaerobic digestion of
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rumen microorganisms for degrading lignocellulosic biomass. Furthermore, artificial rumen fermentation

systems based on bionic principles have gradually emerged. This paper reviews the composition, diver-

sity and related genes of rumen microorganisms and lignocellulosic component degrading enzymes in ru-

minants. It also summarizes the research progress of rumen microorganisms in biomass waste

degradation and the production of methane, volatile fatty acid ( VFAs) , hydrogen and other value—add-

ed products. Additionally, this review provides an overview of the construction principles and applica-

tion effects of anaerobic digestion methane production systems in simulated rumen. It further presents

prospects and suggestions for the research of rumen microorganisms in the energy and resource

utilization of anaerobic digestion. The intention is to provide ideas and methods for the degradation,

transformation, and high—value utilization of lignocellulosic biomass by rumen microorganisms.

Keywords: Rumen microorganism; Lignocellulose; Cellulose degrading enzyme; Artificial rumen di-

gestion system; Anaerobic digestion
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Table 1 Classification of rumen microbiota and

dominant bacteria
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Fig. 1 Schematic diagram of enzymes involved in the degradation of lignocellulose by rumen microorganisms
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Table 2 Anaerobic digestion performance of various wastes with rumen fluid pretreatment

R A EES L Sb3E H e 7= 28 (mL/g VS) PR e 7 3 44 e F 27 30k
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TKF 39 °C 120 r/min 120 h 218.50~285.10 1.4~1.8 [38]
T 34°C pH7.24h 108.54 1.9 [39]
IKAG 39 °C JEPHE 1.0% ~10.0% 192.30~265.30 1.1~1.9 [40]
FKRAEFF 39 C .24 h 214.30 1.2 [41]
A MFF ) H 25 R 2.5.10,25.20 d — 1.2~1.4 [42]
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RIS VAT IUAL B, 25 3 A 288 T AL B 1Y AL IR A AR BB
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K IR IR 1 VT B A T SR H B e R R VER A TH AR . TR A= 90 5 1 53 0 41
TALFRALY 1.5 £, 76988 15 V0 700 A BHL V6 3 1) 0F 5 225 W PR R DR AU A SAER AN TR
th,Z0U 26500 S IR TRAL BR S B e e i ik 3 108.54 (F3), TERFLAHEZREAEY T NIEY), B E K
ml/gVS, bR L AL PR HE 3 1 85.63%, 4IEY) RN RS AR R T R R A PLRR B 7
I 1.0% ~5.0% N, 988 5 WTUAL B0 AT LS v TEHTE 1 800~5 500 mg/g VS, KT, J5 R
e =358 TR I 109 B4 JES 0 s I 2k U s i P TS PR B AR A A R AT KRR N
FEARFEAR ) BL AN, e W TUAL B fA] Ak T SRR AT (14 R AT Ak, IRAT T AR 458 1y 14 FE o 7=
PR )R AR DG o Ao 1] )98 18 R Ak B T vk F 431 66.3.103.8 F176.9 mL/g, H i T8 H
B LA A R LT 4 2, A I B) 198 1 3 T Ak B T W R e B R D, 3 A R AR R AR R B A
REXE BN TR VR 3 3, — s R L okl R e 1 = KERZ (11.07~15.30 d) . W HRSRYH
#3 EEREREMWNREE L= RRHR

Table 3 Anaerobic digestion of rumen fluid as inoculum for methane production

REEIRY) BITSHL =gE S b= % 275 3k
130.3 mL/g( 7K FH)
IKAE N i e 10 g VS/L1.,39 °C .pH 8.33 — 167.8 mL/g(/N#) [44]
140.9 mL/g( = RAEFF)

FH2L SRR 11:0.8.,0.5.0.3 Bef It =0.8 287 L/kg VS [45]

KEFFF 2.04~16.27 g VS/L AR N 16.27 ¢ VS/L 269 mL/g VS [46]
RAE1:0,

Tk iR I R =37 169.6 L/kg VS [48]
7:33:7.0:1

37 C 55 C; #F 5 I 37 °C |
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Table 4 Researches on rumen fluid anaerobic digestion for VFAs production
127} Ry S I 45 2R 275 SCHk
T T W26 SIS VEAs PP R T 175% [55]

NEFERT T ek TE EKE T B WP AR5 e

KA CLE
TR L
it L
i CL
AN L

5% YRR ZE 72 h IRAUH AL VFAs R0 7 316 mg/L
DREHAL 93 d J& VFAs =% )y 484 mg COD/g VS

TSI B WS 48 7= VEAs 2 38 IR 58095 V8 5 B 4 7=
VFAs fiY 4 %

5 g WA &M 3 KJG VFAs #E N 8 040 mg/L [16]
PRAIEAL 72 h G VFAs ¥R 8 990 mg/L [57]
10% G VFAs WA 10 821.4 mg/L [58]
[59]
[32]

[56]

16
57

59
32

T FF IR 4200 1k 77 B2 B, VFAs ¥k B AT DL 3K 3]
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Fig. 2 Metabolic pathways of rumen microorganisms in the hydrolysis and acidification of lignocellulose
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Fig. 3 Common rumen like fermentation devices currently used
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