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ABSTRACT

A novel pretreatment of rice straw has been developed to increase the reactivity of cellulose, in particular to

increase the rate and extent of cellulose enzymatic hydrolysis. This technique is called ammonia-freeze-explo-

sion method and relies on treatment of the lignocellulosic material with a volatile liquid under pressure fol-
lowed by pressure release to evaporate the liquid and reduce the temperature by Brue E. Dale of Texas A &

M University. Volatile liquids which also chemically explosion and swell lignocellulosic materials are particu-

larly effective when used in this technique. Above four times. of conversion of cellulose to glucose has been

achived by enzymatic hydrolysis of rice straw with this method.
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1. High pressure reactor
2. Pressure indicator

3. Agitator

4. NHj3 gas

5. Heater jacket

Fig. 1.

6. Thermometer

7. Vent line

8. Temperature controller
9. Power switch

10. Rpm controller

Apparatus diagram of cellulose hydrolysis experiment.
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Table 1. Analysis of rice straw.
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Fig. 2. X-ray diffractograms of lignocellulosic
material. A: Avicel cellulose, B: Rice
straw material, C: AFEX treated rice
straw material
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Fig. 3a. Electron microscope photos of ligno-
cellulosic material. Above: Avicel-cellu-
lose, Below: Untreated rice str.w
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Table 2. Filter paper activities of experimental
enzymatic condition.

Enzs"r.ne A B BAC B4C DAC
Condition
(mg/mL) 2 2 241 3+1.5 241
Activity
(IU/mL) 0.48 0.67 090 1.12 33

: Sigma(Lot 72F 4005, No. C-0898)
: Sigma(Lot 96F 4028, No. C-0898)
: Sigma(Lot 29F 4000, No. G-0395)
: Sigma(Lot 54F 0130, No. C-2274)
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Fig. 3b. Electron microscope photos of ligno-
cellulosic material. (AFEX-treated rice
straw)
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Fig. 4. Reducing sugar yields with various
substrate condition in enzymatic hydro-
lysis reaction. ©O: Treated rice straw,
& Avicel
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Fig. 5. Reducing sugar yields with various sub-

s’rate condition in enzymatic hydroly-
is reaction. O: Treated rice straw, O:
\vicel, O: Untreated rice straw.
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Effects of AFEX treated (©) and un-
treated rice straw (£) in enzymatic
hydrolysis reaction.
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Fig. 7. Reducing sugar yields with various
enzyme amount in hydrolysis reaction.:
Enzyme activity 1.12 IU/mL,: Enzyme
activity 0.9IU/mL,: Enzyme activity
0.67IU/ml,: Enzyme activity 3.31U/mL.
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