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ABSTRACT

Currently, seed polysaccharides from some
legume plants have potential to be hydrocolloids as
applied in many food industries. In Thailand, Delonix
regia, Caesalpinia pulcherrima, and Tamarindus
indica as the legume plants are widely grown in
many region of country. The seed polysaccharides
obtained from those plants are heteropolysaccharides,
The structural components of polysaccharides from
seeds of Delonix regia and Caesalpinia pulcherrima
are two monosaccharides as mannose and galactose
while the structural component of polysaccharide
from seed of Tamarindus indica are three
monosaccharides as glucose, xylose, and galactose.
In this study, all seed polysaccharides from those
three plants were characterized for protein, ash, fat,
and protein contents. Also, the ratio of mannose to
galactose, the intrinsic viscosity and molecular

weight of seed polysaccharides were investigated.

KEYWORDS
Seed polysaccharide, Legume plant, galactomannan,
xyloglucan, Physicochemical characterization

1. INTRODUCTION

There are many types of seed polysaccharide,
which obtained from legume plants, have been
extensively investigated due to they have great
potential to apply in various industries [1]. One of
them is the galactomannan which the neutral
polysaccharides occur in large amounts in the
endosperm of the seeds of the legume family
composed of linear main chains of B-1-»4 linked
mannose units with «-1-»6 linked side chains of a
single galactose unit [2] (Figure 1). While xyloglucan
is the seed polysaccharide, consisting of a (1 —4)-D-
glucan backbone, which is partially substituted at
position 6 of the glucopyranosy! units mainly by
single o-D-xylopyranosyl residues as well as by
disaccharide side chams ocomposed of f-D-
galactcpyxmcﬂyl-{i-—)! Pxylopyrznosy! residues
[3] (Figure 1 :

e physicochemical
polysaccharides from

Provreding of The 3" Regional Conference Interdiscipli

Delonix  regia, Caesalpinia  pulcherrima, and :
Tamarindus indica, which belong to the legume
family and found in many regions of Thailand, was: 2
studied, at 20°C. It is noted that the seed
polysaccharides from Delonix regia and Caesalpinia

pulcherrima are galactomannan while the seed -

polysaccharide  from  Tamarindus  indica is -
xyloglucan.
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Fig.1. Representative structures of a typical (a)
Galactomannan and (b)Xyloglucan. :
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2. MATERIALS AND METHODS

terials

T ature  seeds of Delonix regia, Caesalpinia
rima, and Tamarindus indica were manually
ated and crushed. Then, they were milled and
nd through a 355 micron mesh sieve.

emical Analysis

oisture and ash contents were determined
: ing to the American Society for Testing and
ial method (ASTM-D2974-87) and AOAC
ial Method (923.03), respectively.Protein and fat
ts were determined by the Kjeldahl method, as
ibed in the AOAC Official Method of Analysis
10 and by the AOAC Official Method of
vsis 923.06, respectively.

the
wesalpinia
the seed

is

Determination of Monosaccharide

e main monosaccharide component was
zed by GC-FID (Agilent Technologies 6890N
ork GC system) fitted with flame ionization
ctor, equipped with a 30 m x 0.25 mm DB-225
mn [4].

Tntrinsic Viscosity Measurement
wscosity of dilute solutions was measured at 20.0
C with a capillary Cannon Fenske viscometer
M-D2515, ISO 3105, Series 100), using exactly
ml of solution sample. Solutions had relative
osities from about 1.2 to 2.0 to assure good
macy and linearity of extrapolation to zero
tration. The viscosity number
sic viscosity™), [7], was obtained by double
zpolation to zero concentration of Huggins’ and
emer equations, respectively.

limiting

— e g K M
WO\ (In ZM) " [’I]‘*’ & [’7]1 c (2)

- rnearing 1141

., ere ), and 77, are the (dimensionless) relative
specific viscosities, & and k" are the Huggins’
Kramer’s coefficients, respectively, and C is the
ftion concentration.

3. RESULTS AND DISCUSSION
chemical compositions of
ccharides from seeds of Delonix regia,
Ipinia pulcherrima, and Tamarindus indica
“measured. In Table 1, it can be seen that the
polysaccharides  are of
(81-96%) and protein contents,

seed

rich  source

@saccharide

particularly for seed polysaccharide from Tamarindus
indica.

Then, the main monosaccharides of seed
polysaccharides were analyzed by GC-FID. The
obtained results presented that mannose and galactose
residues are main monosaccharides for seed
polysaccharides from Delonix regia, Caesalpinia
pulcherrima while glucose, xylose, and galactose are
main monosaccharides for seed polysaccharide from
Tamarindus indica as shown in Table 2. As described
previouly, the galactomannan is named for seed
polysaccharides, consisting of mannose and galactose
whereas the xyloglucan called for seed
polysaccharides, consisting of glucose, xylose, and
galactose. The obtained monosaccharide ratios for
our seed polysaccharides are consistent with previous
reports for examples the ratio of glucose: xylose:
galactose of xyloglucan from the seed of Tamarindus
indica was presented ~ 3.09: 2.33: 1.00 [5] and ~
2.80: 2.25: 1.0 [6].

is

Table 1
Chemical composition of seed polysaccharides.

Delonix  Caesalpinia  Tamarindus
regia pulcherrima  indica
Moisture (%) 11.17 10.9 11.49
Ash (%) 0.11 0.06 0.07
gr;’)‘em BN ® 285 a6 13.51
Fat (%) 0.90 1.45 5.76
Polysaccharide®
%) 96.13 93.87 80.66

All values (%) on a dried weight basis are mean +
standard deviation of three determinations.

*Polysaccharide values (%) were calculated by
difference.

Table 2
Monosaccharide ratios of seed polysaccharides.

Man  Gal Glu Xyl
Delonix regia 6.12 1.00 - -
C. pulcherrima 346 1.00 - -
Tamarindus indica - 1.00 2.61  1.43
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Fig.2. Determination of the intrinsic viscosity for
solution of seed polysaccharide from
Tamarindus indica by combined Huggins’
(open symbols) and Kraemer’s (full symbols)
extrapolations to zero concentration, at 20°C.

Intrinsic viscosity of the seed polysaccharides was
estimated at  20°C. displays the
determination of [7], by extrapolation to zero
concentration of Huggins’ (Eq. 1) and Kraemer (Eq.
2) plots. For all samples showed good linearity to
infinite dilution.Values for k” depend on solute —
solvent interactions and on the state of aggregation of

Figure 2

macromolecules; in theory, values are independent of
molecular masses. In a good solvent and for flexible
macromolecules, k' ~ 0.35 [7]; but, it can be higher
than 1.0 in case if aggregation. Values of 0.55 — 1.07,
in Table 3,
aggregation in our samples.

may reflect some intermolecular

Table 3
Physical-chemical parameters, measured at 20°C of
seed polysaccharides.

Delonix  Caesalpinia  Tamarindus
regia pulcherrima  indica
[l (dlig)  6.51 9.91 4.70
I’ (dl/g)  6.64 10.32 4.72
ki 0.88 1.07 0.55
Mo 0.86x10° 1.46x10°  0.92x10°

*Intrinsic viscosity (Huggins® extrapolation)
*Intrinsic viscosity (Kraemer extrapolation)
‘Huggins’ coefficient

d\/iscosity average molecular masses

The difference of monosaccharide ratio of seed
polysaccharides relates to the viscosity of the
solutions of seed polysaccharide. The intrinsic
viscosity of Caesalpinia pulcherrima with lower M/G
ratio (3.46) was higher than {#] of Delonix regio with
higher M/G ratio (6.12) as shown in Tables 2 and 3.

Moreover, the viscosity average molecul
masses, M . ,were calculated using the Marl

Houwink relationship [8]. The obtained results sho
that the AZ. of seed polysaccharide from seed «
Caesalpinia pulcherrima was bigger than others.

4. CONCLUSION
Seed polysaccharides from legume family plan
such as Delonix regia, Caesalpinia pulcherrima, ar
characterized  tt
physicochemical properties in the present work. Tt
obtained

Tamarindus  indica  were
results show that they are rich i
polysaccharide and protein contents, particularly f
Tamarindus indica. Our seed polysaccharides difft
in chemical structure as seen from the ratio <
monosaccharide, including the type ¢
monosaccharide as well. THe intrinsic viscosity ¢
seed polysaccharide from Caesalpinia pulcherrim
has higher than that others here, indicating th
difference of the intrinsic viscosity value of see
polysaccharides as resulted from the ratio of mai
monosaccharides.
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