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Abstract

Holocellulose, alphacellulose and lignin, three major cell wall components, of seven Fucalyprus
species viz., E.camaldulensis Dehnh., E.citriodore Hook., K.maculate Hook., E mannifere Mudie.
E.melanophloia, F.Muell,, Emicrotheca ¥. Muell., and £ rereticornis Sm. were investigated from
extractive-free wood of trunks and branches. Amount of holocellulose ranged berween 67.80-77.93%
in trunkwood and 67.22-76.1 9% in branch-wood, alphacellulose 40.9-47.1% in runk-wood and 36.25-
43.84% in branchwood and lignin 22.01-32.28% in frunkwood and 2345 % in branchwood.
There was not much variation in the amount of these polysaccharides among the species investigated.
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In view of the acute shortage of softwood species Lo meet the growing demands of
wood based industries specially pulp and paper, chemical analysis of wood of a number
of tropical hardwood species have been made throughout the world. Wood chemical
characteristics like low alcohol henzene extractives, high ceflulose and low lignin contents
are regarded favourable chemical characteristics for a pulp and paper material (Kayama,
1979-a). On the basis of chemical analyses of some tropical hardwoods made by Palmer
& Gibhs (1978}, Kavama (1979-a), Shao Song (1979}, bscolane ef o {1981), and Mah-
mood (1983) and Mahmood & Mahmood (1984} it can be said that hardwoods could
provide abundant raw material for pulp and paper industiy.

Pakistan like all other developing tropical countries is also facing acute shortage of
long fibered softwood species regarded as ideal raw material for pulp and paper manufac-
ture. We should therefore look for fastgrowing hardwood species like Popudus and
Eucalyprus which are already being used for this purpose in a number of countres.
Mahmood & Mahmood (1984) have reported chemical analyses of wood of four Populus
species growing in Pakistan. Relatively little data is available pertaining to chemical
components of Eucalyptus species. In the present study alcohol benzene extractives, holo-
cellulose, alphacellulose and lignin contents of seven Euwcalyprus species are reported.
For the sake of comparison with trunkwood, branch wood was also analyzed for these
chemical components.
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Materials and Methods

Wood samples from trunks and branches of sound and healthy trees of £ camaldulen-
sis, E.citriodora, E.maculata and E.melanophioig were obtained from Miani Forest Hy der-
abad, E.manaifera and E fereticomis {rom Changa Manga Forest Division, Changa Manga
and E.microtheca from B Forest Nursery Bhawalpur. Wood was chopped and ground
in an apex knife mill. Analyses were made on fraction of wood meals which passed 2
British Standard 40 mesh sieve (420 um) and retained on a 60 mesh sieve (250 um).
Alcohol-benzene extractives and hot-water solubles were removed by TAPPL Standard
Methods Tem-08-59 and T207-05-75, respectively Amount of holocellulose, alphacellu-
lose and lignin were estimated from extractive-free wood. Holocellulose content was

determined by modified chlorite method of Wise ¢r af (1946} developed by Erickson
(1962). Six one-hour sodium-chiorite treatments were required to fully delignify the
wood. Holocellulose samples prepared by the method of Erickson were subsequently
used for extraction of alphaceliulose which was analyzed as described by Siddiqui {1976).
Lignin was extracted by TAPPI Standard Method T13-08-54,

Results and Discussion

Amount of holoceliulose in trunkwood of Sucelyprus species varied between 67.80-
77.93% whereas in branchwood 1t ranged between 67.22.76.19% (Table 1) Palmer &
Gibbs (1977) found 69.50% holocellulose in the wood of Fgrandiy where  as in
F.deglupta 63.50% holocellulose has been reported (Kayama, 1979-b) This difference
may in part be due to variation between species and method of extraction.

Alphacellulose content of trunlkwood varied between 40.0947.01% and that of
branchwood between 36.25-43.84% (Table 1). Palmer & Gibbs analyzed £ grandis and
reported 42.20% of alphaceliulose while Sadawarte & Prasad (1977) found 44% alphacel-
lulose in wood of Eucalyptus species. Wood of Eldeglubra is reported to contain 40.50%
alphacellulose (Kayama, 1979-b). Thus values of Alphaceliufose of Fucalypis woods in
the present study are comparable to thosge given by Palmer & Gibbs (1977), Sadawarte &
Prasad (1977) and Kayama (1979-b). The lignin content of trunkwood and branchwood
of Fucalyprus species estimated in present study varied between 22.01-32.28% and
23.45-32.77% respectively. Lignin content of Bucalypsus wood reported by Palmer &
Gibbs (1977), Sadawarte & Parasad {1977), Motokazu & Raysabro (1979) and Kayama
(1979-a & b) were 23.20, 25.00, 23.2,30.60% and 23 4% respectively, which on the average
basis are slightly lower than present values. This difference in the lignin content may be
attributed to species variation and/or the method of extraction employed.

Our results indicate that holocellulose, alphacellulose and lignin contents of Eucalyp-
tus wood are comparable to other [ast growing angiosperms (Kayama, 1979-b: Manavalan
ef al, 1979, and Bhargava & Dwivedi, 198%). Comparing polysaccharide contents of
Eucalyptus woods with corresponding values obtained for coniferous woods of Pakistan
(Mahmood, 1983), it is noted that Fucalyptus woods on the average contain higher
holocellulose than coniferous woods, while amounts of alphacellulose and lignin in the
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two types of wood do not show much variation. Results also show that holocellulose,
alphacelfulose and lignin contents of branchwood are comparable with those of trunk-
wood (Table 1). The alcohol benzene extractive contents of Eucalyprus in trunkwood
(T.W.) and branchwood (B.W.) are 5.19%0.49 and 5.48%0.58 respectively (Table 2),
which are less than obtained for T.W (7.64) and B.W (6.72) of coniferous wood (Mah-
mood 1983), but are higher than in T.W (3.06+£0.38) and B.W (3.81£0.28) of Popuius
wood (Mahmood & Mahmood, 1984).

Table 2. Alcohol-Benzene extractive contents of Eucalypius woods
(All values in percent of oven dried wood )

ALCOHOL BENZENE EXTRACTIVES

Species
T.W B.W

E.camaldulensis 1.60 £ 0.09 3.75+0.91
E.citriodora 1042 £0.76 6.39 £ (.88
F.maculata 5.98 £0.10 7.28 £0.79
£ mannifera 3.92*0.68 5.80 £0.26
E.melanophloia 592+0.52 8.43 £0.68
E.microtheca 343 +£0.53 3.10£0.25
E. rereticomis 518+0.72 3.58£0.26
T.W = Trunkwood Average 5.19 £0.49 548 £0.58

B.W = Branchwood

Since Fucalyprus wood has higher holocellulose content, lesser alcohol-benzene
extractives and comparable amount of lignin to coniferous wood it can be said that
Eucalyptus wood is chemically highly suitable for pulp and paper industry.
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