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Table 1. Klason lignin and in vitro ruminal fermentability of maize cell walls artificially 
lignified with a binary mixture of coniferyl alcohol (CA 1G) and sinapyl alcohol (SA 1S) or 
trinary mixtures of CA and SA with epicatechin (EC 21), epigallocatechin (EGC 26), epicatechin 
gallate (ECG 22), epigallocatechin gallate, (EGCG 27), or epicatechin vanillate (ECV 23). 
 
 

Monolignols 
Lignin 
mg/g 

 Gas production (mL/g) 
  6 h         12h        48 h                 

NPa 
(mg/g) 

  GRLb 

(mL/mg)g) 
 NPALc 

(mg/mg) 
Nonlignified control 25.5c d 235a 318a 356a 20e -- -- 
CA:SA low lignin control 148.8b 72c 177cd 257c 174b 0.80ab 1.26ab 
CA:SA high lignin control 174.7a 52cd 129e 218d 239a 0.92a 1.48a 
CA:SA:EC (21) 181.6a 38d 88f 224d 213a 0.84ab 1.24bc 
CA:SA:EGC (26) 147.2b 100b 232b 283b 100d 0.60c 0.66e 
CA:SA:ECG (22) 178.9a 65cd 166d 259c 146bc 0.63c 0.83de 
CA:SA:EGCG  (27) 173.4a 73c 186c 264c 120cd 0.62c 0.68e 
CA:SA:ECV (23) 153.1b 68c 182cd 272bc 116cd 0.66c 0.76de 

a Nonfermented polysaccharides (NP) 
b Gas reduction per unit lignin (GRL) calculated as [Nonlignified – Lignified gas production at 

48 h]/Klason lignin  
c Nonfermented polysaccharide accumulation per unit lignin (NPAL) calculated as [Lignified – 

Nonlignified NP at 48 h]/Klason lignin  
d Means within columns with unlike letters differ (P < 0.05).  
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Table 2. Klason lignin of cell walls and enzymatic release of glucose from cell walls and from 
cell wall residues collected after pretreatment with 0.05% solutions of H2SO4 or NaOH at 100 oC 
for 1 h. Cell walls were artificially lignified with a binary mixture of coniferyl alcohol (CA 1G) 
and sinapyl alcohol (SA 1S) or trinary mixtures of CA and SA with epicatechin (EC 21), 
epigallocatechin (EGC 26), epicatechin gallate (ECG 22), epigallocatechin gallate, (EGCG 27), 
or epicatechin vanillate (ECV 23). 
 

 Klason        _____________Glucose release (mg/g)___________ 
 lignin         Cell walls  H2SO4 residues NaOH residues 
Monolignols  mg/g 6 h 48 h 6 h 48 h 6 h 48 h 
Nonlignified control 25.5c a 590a 830a 885a 972a 910a 995a 
CA:SA low lignin control 148.8b 392b 620bc 517d 807d 646bc 895bc 
CA:SA high lignin control 174.7a 310c 530de 495d 808d 581c 857c 
CA:SA:EC (21) 181.6a 324c 505e 544cd 801d 698bc 920bc 
CA:SA:EGC (26) 147.2b 419b 660b 680b 936ab 787ab 964ab 
CA:SA:ECG (22) 178.9a 396b 590cd 656b 898bc 763ab 946ab 
CA:SA:EGCG  (27) 173.4a 358bc 550de 629bc 842cd 750b 919bc 
CA:SA:ECV (23) 153.1b 361bc 548de 708b 908b 675bc 869c 

a Means within columns with unlike letters differ (P < 0.05).  
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