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The Fermentable Characterization of Different Source Plant Cell Walls and

Their Contribution to the Methane Emission in Ruminant Animals in vitro

ZHANG Yuan-qing, WEI Ji-an, MENG Qing-xiang”
(College of Animal Science and Technology ,
China Agricultural University , Beijing 100094, China )

Abstract: The types and the quantities of monosaccharide consisted in the six different plant cell
walls were determined by the ion chromatograph in this experiment. And the ruminal fermentable
characterization and the relative contribution to the methane yield in ruminant animals were com-
pared with the six different plant cell walls by incubating them with the ruminal fluid as the
method of gas production (Menke and Steingass, 1988). The gas production in 72 h, the maxi-
mum gas production, the rate and the lag time of gas production differed greatly among different
plant cell walls (P value were <C0. 000 1, <C0.000 1, 0.007 3 and 0. 000 2, respectively). The
percentage of methane and the carbon dioxide in the gas compostion differed significantly (P <C
0.000 1). The activities of CMCase and Avicelase in the fermented fluid had no remarkable
difference (P =0.531 6 and 0.506 3, respectively) but the xylanase activities were different
greatly (P=0.017 9). The total volatile fatty acid, the molar percentage of each kind of volatile
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fatty acid except butyrate (P=0. 468 0) were different significantly (P<C0. 055). It was conclu-

ded that the types and the quantities of monosaccharide consist in the six different plant cell walls

and their ruminal fermentable characterization and the relative contribution to the methane yield

in ruminant differed greatly.

Key words: plant cell wall; monosaccharide; rumen fermentation; methane
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Fig. 1 The standard graph of ion chromatography for the monosaccharide determination. The left one is the

standard graph for the monosaccharide from dicotyledonous plant cell walls (NaOH flow is 2 mmol/L) and the

right one is for the monosaccharide from monocotyledonous plant cell walls (NaOH flow is 5 mmol/L)
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Fig. 2 The standard graph of gas chromatography for the determination of volatile fatty acid and gas composition.
The left one is for the VFA determination and the right one is for the gas composition determination
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Table 1 The monosaccharide compositions of different plant cell walls as % DM
PO 2 B A i BE SR PR Source of plant cell walls
Monosaccharide composition CR WS CS SBP AL SH
B HLACBE Arabinose 3.58 2.62 1.97 31.23 9.15 8.50
L7 BE Galacose 1.35 0. 39 1.03 4.81 1.15 2. 00
% B Glucose 28.01 29. 05 31. 20 42. 40 57.06 51.73
AW Xylose 14. 40 23.11 12.50 3. 69 28. 40 15. 98
H &4 Mannose 0. 00 0. 00 0. 00 1.34 0. 00 2.48
S Total 63.1 73.5 62.3 83.5 95. 8 80. 6
X/C 0.514 0. 795 0.401 0. 087 0.498 0. 307

X/C AR A (XyD 58 A (Gl S22, CR.WS.CS.SBP AL I SH /Mt R B E B NERE  ERF FHs0m 8

R IDNN 2

X/C stands for the ratio of xylose content to the glucose content. The CR, WS, CS, SBP, AL and SH are short for the Chi-

nese ryegrass, wheat straw, corn stalk, sugar beat pulp, alfalfa and soy hulls, respectively.
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Table 2 The dynamic fermentation parameters within 72 h fermented in vitro and the gas composition of
different plant cell walls in 48 h as % DM
CR WS CS SBP AL SH SEM P=

GP /mL 4. 3¢ 48. 4° 35. 1¢ 64.0" 46.0° 81. 4° 0. 86 <C0. 000 1
B /mL 4.1¢ 61.7¢ 41. 8¢ 73.6" 55. 8° 89. 6° 3.10 <0. 000 1
C/h 0. 055" 0.028° 0. 034" 0.038" 0.027° 0.052" 0. 004 0.007 3
Lag /h 0.397¢ 2. 560" 0. 769" 1. 305" 1. 052" 1.712° 0.194 0.000 2
H,/% 0. 054 0.026 0.031 0.056 0.043 0.036 0.010 0.307 4
CH,/% 8. 94¢ 19. 06° 22.21° 15. 96" 19. 54° 21. 53" 0. 744 <C0. 000 1
CO,/% 91. 00" 80.91°¢ 77.76¢ 83. 99" 80. 42° 78. 44¢ 0. 740 <0.000 1

AT GP=B % (1-exp(-c * (t-lag))),B A 0. 200 0 g fHY 4 fi1 5 DM B9 B8 5 K= S (mL) 50 A REA I 7= S & (/

h) st AR SRR IR ] (h) 5 lag S 7™ SUAE W39 (h)

The model used in this experiment is GB=B % (1-exp(-c * (t-lag))), B stands for the maximum gas production (ml.) of 0.200 0 g

DM plant cell walls, c stands for the rate of gas production (/h), t stands for the time of incubation (h) and the lag stands for

the lag time of gas production (h)
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CR, WS, CS, SBP, AL and SH are short for Chinese
ryegrass, sheat straw, corn stalk, sugar beat pulp, al-
falfa and soy hulls, respectively
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Fig. 4
cell walls fermented 72 h in vitro

The dry matter degradation of six types of plant
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Table 3 The total volatile fatty acid, the composition of VFA and the enzymes activities in the fluid fermented

with six plant cell walls in 72 h in vitro

CR WS CS SBP AL SH SEM pP=
SV MR NR T R 48. 25¢ 74. 02" 71.55" 100. 54° 68. 73 99. 10° 5.451  0.000 2
Z ¥R Acetate 67.87° 69. 54" 74. 09° 69.82%  72.33% 73.38% 1.008  0.0055
N Propionate 18. 59" 20. 99° 17.31¢ 20. 44° 18.57" 17. 74" 0.290 <<0.000 1
5t TR Isobutyrate 1. 44° 0. 90" 0. 82" 0. 80" 0. 79" 0. 78" 0.062 <C0.000 1
TR Butyrate 7. 60 6. 84 6.15 7.15 6. 80 6.50 0.509  0.468 0
5 TR Isovaluate 2. 43¢ 1. 14° 1. 08" 0. 79" 0.92° 0. 96" 0.118 <. 000 1
J& 2 Valuate 2. 08" 0. 60¢ 0. 54¢ 0. 99" 0.58¢ 0. 66¢ 0.076 <. 000 1
F2 W L4 2 R B CMCase 9.47 12. 27 12. 43 12. 54 10. 58 10. 58 1.562  0.5316
AT 4E E i Avicelase 38.10 32. 64 36. 81 54.16 36. 29 41.13 8.547  0.506 3
KRE WG Xylanase 10. 63 9. 68 9. 61 13. 20° 13. 46° 7. 86" 1.179  0.017 9
SVHE R TR 1 B D mmol /L, HoAth 2% b R W2 A E R E 43 LG 5 W E B 07 2K :nmol/ (mL « min) ; Bl — 4T 8B R A R %8 2 57 W

e

&

The units of volatile fatty acid and the enzyme activity are mmol/L and nmol/(mL «

ferent letter in the same line are different significantly
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