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Enhancing Enzymatic Saccharification of Corn Stover by
Aqueous Ammonia Soaking Pretreatment™'
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ABSTRACT

Enhancing enzymatic saccharification of corn stover by aqueous ammonia soaking pretreatment
was investigated on chemical compositional changes and enzymatic hydrolysis characteristics. At
three different levels of aqueous ammonia soaking temperature and time (140°C-1 h, 90°C-16 h and
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50°C-6 days), higher temperature and shorter treatment time led to more xylan and lignin removal
based on overall composition analysis and carbohydrate compositional analysis. More xylan and
lignin removal in higher temperature treatment led to higher enzymatic saccharification of
cellulose and xylan to monosaccharide by commercial cellulase mixtures (Celluclast 15L and

Novozym 342 from Novozyme, Denmark).

Keywords: aqueous ammonia soaking, xylan, lignin, NMR, glucose, xylose, corn stover, enzymatic
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Table 1. Chemical composition of corn stover

Contents (%)

Components Corn Yellow
stover poplar*?
Acetone solubles (A) 10 25
Hot-water solubles (H) 233 140
Klason lignin (L) 136 175
Carbohydrates (C)* 621 660

*1: C = 100-A-H-L
*2: From Shin et al. (2009)
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Table 2. Chemical compositional changes by aqueous ammonia treatment to corn stover

Chemical composition (%)

Residual (%)

Acetone solubles Hot-water solubles Lignin Carbohydrates
140°C-1 h 522 03 63 34 422
90°C-16 h 653 04 68 37 544
50°C-6 day 6338 05 51 50 332
Non treated 100 10 233 136 621

53 52 51 s0 13 as ] s as 41 ppm
TR

Be b g L]

Fig. 1. NMR spectrum of corn stover (50°C, 6 days aqueous ammonia soaked).

Table 3. Carbohydrate compositional changes by agueous ammonia treatment to corn stover

N pekaras e compoion o Conpaiton o
Glucose Xylose Glucose Xylose Cellulose Xylan
140°C-1 h 04443 16926 656 344 277 145
90°C16 h 03749 16926 693 307 377 167
50°C-6 day 04774 17159 6422 358 342 190
Non treated 04800 17036 64.0 360 39.7 224
3). a2 #&L AIZF A2 (140°C - 1 h) 9] 7% #po et 3.3. &Z2L|of &KX M7t E4A =50
9] 35%, AER Q9] 30%7F =AUk 1 F OlX|= dsf
S AIZE Aol AERQ 29 =2 §E M e
Aol g A Eglo)
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Fig. 2. Enzymatic saccharification of aqueous
ammonia soaked comn stover with differ-
ent treatment temperature and time
(140°C-1 h, 90°C-16 h, and 50°C-6 days).
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Fig. 3. Enzymatic saccharification of xylan to
xylose from aqueous ammonia soaked
corn stover with different treatment
temperature and time (140°C-1 h, 90°C
-16 h, and 50°C-6 days).
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