Short Communication

Chemical Characterization ol the Stem
of Cyperus tegetrn — A Semi-aquatic
Plant of Economic [mportance

Abstract

Cyperus tegetum Roxb. is a perenniad herb growing
aaturally in marshy land in the humid  tropics
including [ndia. The stem of the plant iy used for
tnaking mats for floor covering as well as decoration,
and this is a remunerative oocupation for people in the
rinal areas in India. Anabses of the stem oof O
fegetuim grown  under different  fertifizer doses for
increasing vield showed no significant varafions in
cormpasitions, The sterm ways Hgrocelfulosic and similar
i comterds of mdfor consiitisents to straws, bagasse,
srasses, efc. The steem being actdic cowld have a strong
affinity o basic dyves for ativactive colour finishing of
ey, though the high crude fit contert might inkibi
goed  codowration. The strength properfies of upper
middle and Jower portions of stem measired by
breaking load indicaied higher stremgah in the middie
portion than other parts of the stem,
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INTRODUCTION

Cyperus tegeiwm Roxb, (Cyperaceae} synonymous
with O corymbosus Roxl, and O tegetaformis Rosb,
i5 a perennial herb grown widely in marshy lands in
the humid tropics, including India and particularly in
the eastern and southern parts of the country
{Council of Scientific and Indostrial Research,
18523, The crop is usually grown for two o three
years in a field and three harvests are taken every
yeut, Experimental plantings {Chatterjec, 1991 ar
Mohanpur, West Bengal have shown that the crop
may be harvested -7 months after planting, with
yield apto 140t ha™', by fertilizer mansgement and
i raloon crop will develop within 5 months afier
cutting. The stern of the plaat is used for production
of mats in the rural sccror. The slem may be osed ay
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such of split into wo ar mare strands for weaving
fine mats.

The markel value of mats dependd mainly on
quality and length of the stem barvested and the
number of harvests made. Quality improvement of
mafs by chomical (rcatment and  attractive dve
finishes, 1o miake them more remunerative  to
[armers, tequircs basic information on chemical
composition  and  physical chamcteristics of (.
teretuin slem. Adthough  investigations have heen
made on chemical compaosition and uses of several
Cvperus species {Buchala and Meier, 1972; Gupta o
tl.. 1972; Ueki of i, 1974}, no report is available on
the chemical nature and physical characteristics of
. tegetir, The present study gives an account of
ihe chemical nature and sirength properties of the
stem of €. tererzen used lor making mats,

METHODS

The €. tegeremt was grown al Mohaopur, West
Bengal (Chatterjee, 19913 under four Jifferent lereil-
izer dases NiaPsKss, NyzPso, MoK and
N'_rnl}_-;”K:,o. The .‘%uhSCI'ipT,S for N, P, K indicalc
kgha~™' of the corresponding fertitizers applied in
the form of urea for N, superphosphate for P (as
I';(2:) and muriate of potash for K (as K.O). Plants
were pooled at random for harvesting from cach
plot under specific fertilizer dose, the flower heads
were cut off and the entire stems were dricd in air,
cut intao small pieces. ground, mixed thoroughly and
sampled for replicated chemical analyses. Ash valuc
was determined by heating the sample at 55FC in g
muffle furnace and nitrogen was cstimated by a
Kjeldahl method. Crude fat was cshimated by extrac-
tion with ethanol-benzene (1:2, wv) for 6h in
Soxhlet apparatus. Lignin, holocelluiose, pentosan,
a-vellulose, und pectin were estimated using defaticd
samples following standard methods (TAPPT, 1971}
The samples were hvdrolysed with sulluric  acid
{(leffery et af, 1960) and neurral sugams in the
hydrolysate were analysed hy glc as their alditol
acetates (Sawardekar e af, 19653). A Hewlett-
Packard Gas  Chromatograph  (Model  3E30A)
equipped with fid, and  Stainless  9teel  cobumn
(1800 =3 mm dia) containing 3% LECNS5-M on
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Table 1. Praximate composilion of O tegetiom stem grown under different fertilizer doses

Comslilueks

Slem composition (5 of oven dry weight)

N'l'lﬂ'PﬁUKf'll r|.H-JZUI:'.""“ NLEN.'IK-."“ N?L'IPSUI{."U
Ash 11304 1.06 S.E0+092 250+ 0.85 10754095
Fat and wax 5004045 5.40+0.45 00 +10.42 314 +0.36
Lignin 1662+ 1.07 1644+ 1.02 1663 +1.035 1725+ 1.15
Holocellulase G495+ 6.35 40,00 +7.50 0870+ 8.55 60.260+7.36
z-Cellulose Jo. 301296 6.3+ 288 T30 3624 +3.08
Pentosan 25324 .88 2495+ 1.75 24421292 2563+ 1.78
Urcnic anbydride 8214091 BI5+ 11 8541 140 532106
Pectin 092 +0.03 LN+ 10.05 .86 + 8 L2+ (.08
Nilrogen Q.40+ 0.0 0.40 + 101 b+ (1AL T

Walues ure the mean 1 8T of five rephcates.

Subscripts for N, P and K indicate ki ha~! of corresponding fertilizer applied.

Table 2. Breaking lond of . fegefirm stem

Stem portion Breaking Standard CV %%
load (kN deviation [d)

Upper portion {+1811 0198 10,50

Middle portion 02238 00214 9.6l

Lowwer portion 0.1870 0.0218 11.52

WValues are the mean of ten replicates.

Supeleoport  (B0—100mesh)y was used for gle
analbyyis at 19M)°C with nitrogen as carter gas. Molar
propurtions of sugars were determined convention-
ally [rom peak arca. The breaking loads of the
upper, middle and lower portions of the stem were
determined [or a test length of 85 mm using UTS
TESTSYSTEME with the rate of traverse of

25 mm min ",

RESULTS AND DISCUSSION

The results of chemical analyscs of the siem of four
samples of £, tegefum prown under different fertil-
izer doses are reported in Table 1. Fertilizer varia-
tions had little influence on  the chemical
compogilion, though yield coold be significantly
inereascd by proper fertlizer doscs. The data
indicated z-ccllulose, pentosan and lignin as major
constituents of €. tegeiis, similar to grasses in
composition, The ash content and crude fal of C
tegeitirn were in the high range of 9.5-11.3% and
5.0-5.3%, respeciively. Woody stalks and stems also
had similar z-cellulose and pentosan contents hut
their lignin content was gquite high. Analysis of
neutral sugars in the acid hydrolysate of stem
samples showed the presence of the following surars
{in mole percent): arabinose, 19.21; xylose, 33.33;
mannose, 5.91; galactose, 2.96; and plucose, 3B59
The largest amount of glucese aceounted for x—cellu-
lose im the plunt, while the (wo predominant sugars,
wylose and arabinose, constituted the main hemicel-

lulose fraction. Uronic acid was also found in the
acid hydrolysate by paper chromatography indicating
the acidic nature of the hemicellulose fruction. The
acidic nature of (he stem indicated that it could be
dyed beticr with basic dyes with attraciive colour
finishes. The high percentage of ¢rude fat (5%) in
the stem, however, would be a deterrent to good
colour [inishes. The breaking load of upper, middle
amd lower portions of O fegetirm Stom werc
measured to find the pottion canlribwting maximum
strength 1o the mat. The data reported In Table 2
indicated highcr strength in the middle portion, as
found in lignocellulosic bast fibres, than in the upper
and lower portions of the stem which were almost
the same.
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