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| The search for alternative renewable sources :of energy is receiving
1ncrea51ng attention in developed and less developed countries (1) 62
(3). One of the major obstacles encountered when converting lignocellulo il
51c materials by enzimatic hydrolysis is the presence of lignin that blnds,
cellulose and hemicellulose. On the other hand, molecular cristalinity
limits the rate of attack on the cellulose in any kind of saccharification
process. Consequently, prior to enzymatic hydrolysis it is necessary to
break off the lignin and cellulose cristalinity barriers and make such pro
cess economically feasibly. Both effects can be achieved at least partial

ly, through a combination of physical and chemical pretreatment(4), (S5).

Effects of physical crushing of wood and sugarcane bagasse oOn enzymatlcf

hydroly51s

| Wood chips were crushed to fine powder using an impact mill or a
laboratory disc mill. Particle size dlstrlbutlon was determined by using
'a vibratory clasifier with screens. The influence of the average particle
size on the reducing sugar yield, after 2h enzymatic hydrolysis at SORLC,
is shown in figure 1, for irradiated and non irradiated samples. In all
cases, reducing sugar yield, measured by DNS reagent (6), increases as the
‘average particle size decreased down to about 300 um.In the case of sugar

cane bagasse, no noticeable influence of particle size on glucose yield
‘could be found for particles smaller than 400 um.

‘Electron beam irradiation,

Radiation dose has a direct effect on reducing sugar yield obtained
by enzymatic hydrolysis of electron beam processed cellulosic substrates,
as shown in figures 1, 2, 3, 4 and 5. An increase by a factor of 5 in the
net yield of reducing sugar (difference between glucose equivalent yielded
after incubation with and without enzyme) was obtained when the original |
‘wood fragments were pre- -irradiated at 5x105 Gy (Fig. 2). Total reducing
'sugar yield varied from about 15 mg/g for 0 Gy to 57 mg/g for 5x 105 Gy.
‘The greater increment, within this range, occurred from 0 Gyto 2 x10° Gy.
A dose of 105 Gy seems to be a reasonable one for practical purposes, but
2 x 105 Gy might be more convenient for future experiments, since, at that |

value of dose, total reducing sugar yield obtained after 2 h enzymatic hz‘
drolysis of wood increases by a factor greater than 5 as compared with a
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factor of only 3 when a dose of 10° Gy is used. In the case of sugarcane
bagasse (Fig. 3) total reducing sugar yield increased almost linearly with
the dose, from about 75 mg/g at 105 Gy up to near 160 mg/g at 5x105 Gy

‘after one hour of enzymatic hydrolysis.

Combination of electron beam irradiation and alkali pretreatments,

Figure 4 shows the effect on reducing sugar yield of combining di-

luted alkali impregnation of wood particles with electron beam irradiation

and milling. Figure 5
to 3% NaOH solutions,
particle size, on the

bagasse powder, after

exhibits the effect of combined treatments with 0 %
irradiation up to 5x10°Gy and crushing below 300um
reducing sugar production from 10% w/v sugarcane

1h incubation time with enzyme (36 mg/ml cellulase)

‘at 50°C. Taking in mind the large amount of sugarcane bagasse available as

waste from the sugar and alcohol industries (Brazil will be producing by

11990 about 114 million tons/year of sugarcane bagasse), the enzymatic hy-

‘drolysis of this product, after appropriated pretreatment, looks very
promising. Other important point to be considered when dealing with indus

‘trial applications of the methods discussed above, is that the solid resi
‘due remaining after the enzymatic hydrolysis has also commercial

'either as fuel or for other uses like in feeding ruminants.

value
In most of the |

_ ' cases, low conversion efficiencies could be probably worthly since residues.
from forestry and allied industries and agricultural crop by-products are
'abundant and rather low cost renewable products. 5
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Fig. 1. Effect of average particle size and EB radiation, on sugar

yield after 2h enzymatic hydrolysis of 10% w/v wood powder,at 50°C

Enzyme concentration: 36 mg/ml.
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Fig. 2. Effect of EB irradiation on
sugar yield of 10% w/v wood powder.
Same conditions as Fig. 1.

REDUCING SUGAR YIELD(mg/g)

60
WITHOUT E NZYME 1
50} 0 wiTh ENZYME = s -
o o &
Lo H]
40 12 o :
H < = °
! = : @
ao A < - g s
z 2 e == |iE
20 5 E . B b
2 = 113 mlgs |3
= » = z = )
10} = '. : =
B 2 = ~ «:E )

TREATMENT

Fig. 4. Comparison of sugar yield
obtained with eucalyptus wood powder
(<300um) , for different pre-treat-
ments. Conditions as in Fig. 1.
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Fig.3. Effect of EBI on sugar yield
after 1h enzymatic hydrolysis of 10%
w/v sugarcane bagasse powder (<300um)
at 50°C.Enzyme concentration 36mg/ml.
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Fig. 5. Effect of treatment with NaCH
before EBI, on the sugar yield £from
sugarcane bagasse. Conditions as in
Fig. 3.
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