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Abstract An analytical method using reversed-phase high performance liquid chromatography

RP-HPLC was developed for the separation and quantitative determination of main degrada-
tion products of lignin 4-hydroxybenzoic acid vanillic acid syringic acid 4-hydroxybenzalde-
hyde vanillin and syringaldehyde during the steam exploded pretreatment for corn stovers.
The separation was carried out on a C18 column with the mobile phase of acetonitrile-water

containing 1. 5% acetic acid at 30 C at a flow rate of 0. 8 mL/min and the detection wave-
lengths of 254 and 280 nm. Under the optimized conditions the correlation coefficients of the 6
compounds were between 0.9999 and 1.000 0. The recoveries of the 6 compounds were all
above 96% and the relative standard deviations n =6 were less than 2. 5%. This method is
suitable for the determination of the main degradation products of lignin during the steam
exploded pretreatment of lignocellulosics.
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Table 1 Retention times linear regression equations and detection limits of 6 phenolic compounds
Retention time/ Linear range/ Regression Correlation Detection limit/
Compound . . . .
min mg/L equation coefficient mg/L
4-Hydroxybenzoic acid 14.70 19.8-99.0 Yy =6.456x +1.511 1.000 0.24
Vanillic acid 17.02 19.8 -98.9 y =3.642x +0.7603 1.000 0.68
Syringic acid 17.87 20.4 -102 Yy =3.482x +0.3778 1.000 0.89
4-Hydroxybenzaldehyde 19.20 40.0 - 200 Y =6.889x +5.986 1.000 0.10
Vanillin 22.04 100 - 502 y=3.855x+11.32 0.9999 0.10
Syringaldehyde 23.30 18.8 -94.1 y=2.123x +0. 6000 0.9999 2.44

y peak height x mass concentration mg/L.



62- 29

6 6 96% RSD
RSD 2 2 <2.5% n=6
2 6 n=6
Table 2 Recoveries and precision of 6 phenolic compounds n =6
Compound Background/ mg/L Added/ mg/L Found/ mg/L Recovery/% RSD/%
4-Hydroxybenzoic acid 14.05 49.50 62.85 98.59 2.32
Vanillic acid 31.06 49.47 78.92 96.75 2.23
Syringic acid 24.53 51.00 75.04 99.04 2.36
4-Hydroxybenzaldehyde 65.46 99.96 163.83 98.41 1.86
Vanillin 69.96 251.0 322.47 100. 60 1.57
Syringaldehyde 51.08 47.04 96. 48 96.51 2.46
2.5 96%
1:10
1.2.4
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