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Effect Of Extraction Conditions On The Yield Of
Hemiceliulose And Cellulose From Sunflower Stalks
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Yartous conditions for the ex-
traction of hemicellulose and cellu-
lose from sunflower stalks were ex-
ammined.  including  delignification
e concentration and tme of alka-
line exiraction and ratio of liqud to
dry sample. Aprocedre using one
hour delignification at 70C° fol-
lowed by extraction with 5% NaOH
at 25C° for  six hours gave the
‘highest wield of cellulose and hemi-
cellulose. The monosaccharide com-
position of the hemicellulose was de-
termnind by  means of o gas
chromatographic  analysis. Xylose
wag the predominart sugar of hemu-
cellulose Arabinose rhamnose.  man-
noze. galactose. and glucose were also
present as minor constituents.

Introduction

The major polysaccharides in
higher land plants are cellulose and
hermicellulose. Cellulose is the most
abundant organic raw material avail-
able in the world today and 1t is nat-
wrally regenerable. cellulose. its by-
ﬂroduﬂ" and derivatives have alvm*rf'
Mﬁ an tmportant place :mezmhcaﬂ
and commercially Their value can
only increase as other raw material
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polysaccharide material(5).
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become depleted{!}. The stalke of
agricultural plants are a readily
available source of both cellulose
and hemicelluose. Sunflower stalk
contains small amount of extractives
and crude protein but large amounts
of s:elh_hu'-:e hemicellulose and lignin

(2.3.4)

The method of cooking such as
soda pulping (alkaline).  Sulfite
pulping (acide) or semichemical

pulping (NSSC) of the raw material

greatly influences the properties of
the pulp and paper produced from
14(5). The alkaline degradation of
polysaccharides during  alkaline
pulping 15 anp important reaction
which leads to extensive losses of
: Also,
small amount of the polysaccharide
material lost during the delignifica-
tion treatment has been reported (7).

The present studies investigate
the losses in the cellulose and hemi-
cellulose materials from the sun-
flower stallz that are solubilzed and
norimaly lest during the deligrafica-
tionn and alkaline treatinents. This
work is a part of a project to using
the sunflower stalks as a cellwlosic
source in pulp and paper industry.
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hdaterials And Metheds
Dry stalks
were ground to flowr using are-
stschbfuhle mill{(F.G. Bode and Co.
W, Germany) fitted Wim a 20 mesh
sieve. ‘ﬁamnles of {25 gm) were de-
ligrified with sodium chiorite and
acetic acid (8} to different periods
(1.2 and 3h) at 70C°. The delignified
samples were treated for © hours
il various concemration of sodi-
ure 1 'ﬁm"_ir‘{ra (2.5 50 100 150
20.0% 1 at 25C° under mtrogen
Then. the delignified sarnples were
subgected o 3% sodium hydroxide
at reaction times {1.5. 2.0, 6.0. 12.0.
"“’% 0 and 48.0 hours} And finally the
ratio of sample to alkaline hqmd
U.l!l 1220 and 1:40) were exam-
ined.

—‘5-

Gas chromatoraphic analysis of
carbobydrates hes besn perfermed
tv a number of methods. The most
widely used heing that involving ri-
mefhqulyle ether. Whose major ad-
vantage 15 their rapid formation.
Nevertheless. "Water reacts with the
silvlating reagents and hydrolysis the
silylalated products. and thus the
sample to be derivatized needs to be
refasmably dry. Moreover, each in-
dividual sugar gives at least two
neaks ‘:'u':?v*s. of the wvartows anec-
meric forms of each sugar in s
ton (3. 4z alternatives o the afore-
mentioned  derivative. the alditel
acetates {10) and the aldenoniirile
acetates (11) are widely wsed. Each
sugar derivative give only one peak

and has good chromatographic prop-
arties. The hemicellose wvield from
gach  treatment was treated  with

of the sunflower
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0.5M HzS04 at 100Cfor six hours
prior o conversion to aiditol acetate
derivatives before being examined
by gas chromatography (G.C.) (12).
Samples of cellulose weredigestad
with 72% HSQu for 1.5 howr at
20Cand following dilution to mo-
larity. Were then heated at 100C°
for 2.5 hours (13). The sugars were
determind as their alditel acetates
and examind bty G.C.

Results and Diseussion
The flour of sunflower stalks

were delignified by treating with hot
agueows acefic acid and sodium
which generate chlorine and chlorine
diexide. Such treatment was carried
out to oxidize and to dissolve the
more soluble degraded ligmun Table
1 showsthe celloulose and hemiceliu-
lose contents of sunfiower stalks at
different Hmes of delignificalion
The results indicatea three howurs
treatment with soudium chlorite was
sufficient to cause consideration deg-
radation of hemicellalose while.
Short time {one hour) delignification
was sufficient to remove lignun in
sunflower stalk. The final preduct
(residue) after delignification ireat-
ment was a nearly white fiberous
material in each treatment while a
brown material was recoversed by
using retected due to uneomplete re-
moval of lignin from the raw mmale-
rial. On increasing the time of delig-
nification treatrnent.the losses in the
hemicellulose content increase. Sev-
eral inwistigators {14.5) stated that
partial degration of hemicellulose
may have taken place during delign:-
fication.



http:t2lJ'io1.lS

ad i aaadly 1 aldl  Adubidl ) & el 2 pladl/ b dsale e

During alkaine treatment the

hemicellulose released at rates that

depend on the concentration of the
alkaline . for quantitative compari-
. a balance has to be struck be-
tween the conditions leading to com-
those gjf"iné
ow degradation of the
materials. To examine

s
R
neage, A&l ﬂ

ihe af ”9 1 of alkaline concentration
on the wield of cellulose and hemu-
reililose.  Five concentrations of
MaOH were used in the extraction
procedwre. {Table 2 7 shows the
*wu:is of celluloses and hermcelluloss
resuliad for each freatment. The sol-
uhility of hemicelinloses reached a

mazimum at an alkaline concentra-
tton of 5% and further increases in
concentration did not improve the
sxiraction vield. Therefere. a 5%

concentration of NaOH was used for
extraction of hercelluose from
cxmﬂowr stalk 1n cubsequent experi-

msnts.

Tha

R-Led

tiong  of cellulose
and i released after dif-
ferent periods of alkaline treatment
the  delignified holocelluose
1 the sunflower stalks are shown
table 3.The optimum pE‘I‘lOd of
cuon with 5% NaOH at 25C¢
1X hours. Before then clearly
the hermcelluioss had benn
m:i ! ; then there had berm
d aoradation of the hemicsllu-
content. Alkaline extraction of
:e Hulose was carried oul at
25" The hermucellulose has alimited
sohibitit ty in cold alkaline solution.
nut werm alkaline solution lead to
hermucellulose  degradation.  conse-

<
)

fzv

1r‘
nely

quently. alkaline extraction at room
temperature was used to isolate hem-
icellulose for physico-chemueal char-
acterization (15).

The effect of sample to alkaline
raio on the yisld of cellulose and
hemicellulose was examined Three
different ratios were used (1:10 1.20
and 1140 solid to liquid, respective-
Iy).Similar and optimum wisld was
found in the second and third ra-
'o(Ta’me 4). The large valuz of :if‘
uid was needed becawss the lightnes
of sunflower stalk and a great ﬁinz
absorption of pith

Cuantitative  estimation  were
made of the netwal sugar composi-
tipn of cellulose and hemicellulose in
each extract. The monosaccharide
content of hemicellulose material

- were determined to G.C. analysis af-
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ter hydrolysis and conversion to al-
ditel acetates (Tabel 3). All samples
contained similar monosaccharides

compostiions of hermeatlulose. THe
predominam sugar of hemicellulose
was xylese, although arabiniose,
rhamnose, mamwose, galactose and
glucose were also present. Glucose
was the only monmsaccharide found
in the cellulose extract from all
treatments. The resuli indicate that
the cellulose is purs, The prasent in-
vestigation of various conditions for
extracting and isclating cellulose and
hemicellulose from sunflower stalks
was revealed that the one hour delig-
nification at 70C° and 5% NaOH for
extraction of hemicellulouse at 25C¢
for six hours was the optimm condi-
ton.
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Tabel 1. Effect of delignification periods on the percentage of cellulese and
herricellulose obtained from the surflower stalks,

 Cook | Delignification time Celulose | Hemicsltulose |

No. . (how) (%) O N

R ! 40,27 e

T 7 E 40.35 30.82 :

t i ¢ : —

e 3 19.72 i 2472
:
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Table 2. Effect of sodium hydroxide concentration on the percentage of

cellulosand hemicellulose obtained from the sunflower stalks

 Solium hydroxde Callulose Hemicellulose
(%) %) 7
Z.30 30.48 28.205
15.05 38.00 Z0.20
20.00 37.84 23.50

stalks with 5% NaOH for different periods

i Reaction time cellulose Hernicelluloss

(hour) (%) (%)

{

g 50 39.84 25.58

i

300 40.16 27.40

A Do 41 94 3044

12,00 40.20 28.72

24.06 38.68 22.34
42.00 36¢.30 20.70
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Table 4. Effect of solid to li.quic‘t»on the recovery of cellulose and
hemicellulose from sunflower stalks using 5% NaOH for six hours

Ratio of solid to liquid Celluless | Hemicalhuloss
f %) i (%)
112 , 338 27 65
|2z | 40.72 32,50
147 1 4n 4z 3010
Tabel 5. Monosaccharide compostiion of hemicellulose of sunflower
stalks
Sugar , Percentage
| -
§ Zylose | ? 902
Arabinose 3.2
Rhamnoss | 2.1
|
; Mannese | 2.2
H 1
i i
; Galactos i 1.2
Clusose L1 l
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