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Since cellulose is the only organic material that is annually replenishable in very large quantities,
we must explore ways to utilize it as a source of energy, food and chemicals. For the utilization
of this resource, it is first enzymatic hydrolyzed to glucose, then the glucose can be used as a
food, converted single cell protein by microorganism, fermented to clean burning fuel and other
chemicals. Cellulolytic enzyme, cellulase, consists of two or three major components, C;i-cellulase,
Cx-cellulase and B-glucosidase. Cx-cellulase are fairly common but Ci-cellulase are quite rare.
Trichoderma viride is the best source of active cellulase, especially C;—enzyme. Saccharification rate
of cellulose in greatly influenced by the degree of crystallinity and extent of lighification. But by
the pretreatment the subsirate with cellulose swelling agent, delignifying reagent and physical
treatment, the degree of saccharification is enhanced. Thus, glucose syrups of 2 to 10% concentra-
tio; are realized from milled newspaper. The enzymatic hydrolysis of such energy rich material,

such as cellulose, to glucose is technically feasible and practically achievable on a very large scale.
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Fig. 1. Enzymatic hydrolysis of cellulose and the
product utilization.
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Cellulase
Dry |Soluble | Total C P Cotton
QM Strain weight | protein | protein *
S P, gt )| Galm | ogfd

6a Trichoderma viride 2.4 0.7 1.0 10 0.3 0.3 1.9 1.6
9123 | Trichoderma viride 1.6 1.5 1.5 22 29 0.9 0.9 3.4 3.5
9414 | Trichoderma viride 1.1 1.5 1.6 32 32 1.0 1.1 3.0 2.9
9316 | Trichoderma viride 9.0 0 0.1 0 0 0 0 0.1 0.1
B814 | Streptomyces sp. 2.5 0.5 0.5 2 0 0.1 0 0.3 0.1
9624 | Penicillium iriensis 1.8 0.5 1.0 14 17 0.5 0.5 1.1 1.3
9145 |  Chrysosporium lignorum 5.0 0.1 0.5 0 3 0 0.2 0.2 0.4
381 Pestalotiopsis westerdijkii 3.7 0.1 0.8 4 4 0.2 0.2 0.4 0.3
806 Sporotrichum dimorphosporum 0.8 0.8 1.0 21 22 0.2 0.3 0.3 0.5

826 Chrysosporium pruinosum 2.4 0.6 0.8 1 4 3 0.2 0.3 0 5 0.6

aCultures grown 14 days on 1% cellulose pulp, 0.1% proteose peptone, 0.2% Tween 80, 0.01% yeast extract..

Dry weight includes residual cellulose.

<Soluble protein, F cellulase measured on culture filtrate.

4Total protein, H cellulase measured on homogenate of whole culture.
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Table §. Hydrolysis of Cellulose by Trichoderma

viride Cellulase

Substrate

9% Saccharification

lhr{ 4hr 2@&1}

PURE CELLULOSE

Cotton-Fibrous 1 2 6 10
Cotton-Pot Milled 14 26| 49] 55
Cellulose Pulp SW40 5 13| 26 37
Milled Pulp Sweco 270 23| 44 74,- 92
WASTE CELLULOSE
Bagasse 1] 3 6 6
Bagasse-Pot Milled 14) 29 42; 48
Corrugated Fibreboard Mighty Mac | 11| 27| 43| 55
Corrugated Fibreboard Pot Milled 17| 38 66/ 78
Black Clawson Fibers 5 111 32 36
Black Clawson Pot Milled 13] 28 53 56
Bureau of Mines Cellulose 7] 16/ 25/ 30
Bureau Mines Pot Milled 13| 31} 43 57
NEWSPAPER TREATED
Pot Mill 18/ 49 65 70
Sweco Mill 16/ 32| 48/ 56
Granulator-Comminutor 6/ 14 24 26
Treated 2% NaOH 8 14/ 28 35
Viscose 15/ 30; 44! 51
Cuprammonium 18] 35 52{ 58
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Fig. 4. Enzymatic Conversion of Waste Callulose
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