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ABSTRACT

Effects of aqueous ammonia soaking treatments to yellow poplar (Liriodendron tulipifera L.) were
investigated to focus on chemical compositional changes and enzymatic hydrolysis characteristics
changes by this treatment. Treatment temperature and time were main variables. At 3 different levels of
aqueous ammonia soaking temperature and time (145°C -1 h, 90°C -16 h and 45°C - 6 days), lower
temperature and longer soaking time led to more xylan removal based on carbohydrate compositional
analysis. However, at higher temperature treatment led to more enzymatic saccharification of cellulose
to glucose by commercial cellulose mixtures (Celluclast 1.5L and Novozym 342 from Novozyme,
Denmark). Cellulose hydrolysis was gradually increased with increasing enzymatic hydrolysis time but
xylan hydrolysis was leveled out at early stage (less than 10 h) of enzymatic hydrolysis.
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Table 1. Chemical compositions of yellow poplar

Components Contents (%)
Acetone soluble (A) 2.5
Hot-water soluble(H) 14.0

Lignin (L) 17.5
Carbohydrates

(100-A-H-L) 66.0
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Table 2. Chemical compositional changes by aqueous ammonia treatment to yellow poplar

Chemical composition (%)

Residual (%) l;)clfltbolgz Iig;l:g?;:r Lignin Carbohydrates
140C-1 h 823 0.2 7.2 15.1 59.8
90C-16 h 81.9 0.2 52 14.4 62.2
45°C-6 days 81.6 0.2 5.0 13.7 59.8
No treatment 100 2.5 14.0 17.5 66.0

Table 3. Carbohydrate compositional changes by aqueous ammonia treatment to yellow poplar

Relative composition of

Composition of

NMR peak areas carbohydrates (%) carbohydrates (%)

Glucose Xylose Glucose Xylose Glucose Xylose
140C-1h 1.6153 0.6691 61.7 38.3 36.9 229
90C-16 h 1.6044 0.5811 64.8 352 40.3 21.9
45°C-6 days 1.6000 0.4782 69.0 31.0 413 18.5
No treatment 1.6053 0.6006 64.1 35.9 42.3 23.7
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Fig. 1. NMR spectrum of yellow poplar (45C, 6
days aqueous ammonia soaked).
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Fig. 2. Enzymatic saccharification of ammonia soaked
yellow poplar with different treatment
temperature and time. (140 C-1 h, 90 C-16
h, and 45°C-6 days).
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Fig. 3. Enzymatic saccharification of xylan to xylose
from ammonia soaked yellow poplar with
different treatment temperature and time.
(140°C-1h, 90°C-16h, and 45°C-6 days).
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