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In the enzymatic study of the polysaccharide the 
treatment of the polysaccharide with a-D galactosidase
hydrolysed the galactosyl residues and indicated the presence 
of galactose residues in the a configuration. In NHR
spectrum(Fig.6.1) the doublet encountered at 5.15 ppm (>*1,2 * 
3.2 Hz) and 4.8 ppm (J±-2 *1*0 Hz) are assigned to anomeric
proton (H^) of a-D-galactopyranosyl and B-D-mannopyranosyl

66 13units, respectively . All the carbon lines in the C NHR
spectrum of the polysaccharide (Pig.6.2) were resolved. Their
chemical shifts are recorded in Table - 6.1. The resonances 

13in the C NHR specttum agree with those reportod for
98 98guaran , carob (Locust bean) gum and Sesbania aegyptiaca

99seed galactomannan . The spectrum, clearly, differentiated
and identified three types of structural unit. These units
are : i) a-D-galactosyl non reducing end unit. ii)
Unsubstituted (1 -> 4) linked B-D-mannosyl units of the
mannan backbone and iii) 0-6-substituted, (l-4)-linked B-D-
mannosyl units of the mannan backbone. The anomeric carbon
resonances at 101.88 and 103.01 ppm showed the presence of a-
D-galactopyranosyl and B-D-mannopyranosyl units,

98respectively, in the polymer . The galactose mannose ratio
1 13obtained from H and C NHR, are in agreement with that of 

chemical analysis and illustrated in Table 6.2. The peaks at
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63.65 and 69.61 ppm were observed for the methylene carbon
‘atoms. Three resonances for the C-4 signal of the (1 -> 4)

13linked fl-D-mannosyl units were also noted in the C NMR 
spectrum. Fig.6.3 shows an expansion of the resonances in the 
C-4 (man) region. The same phenomenon observed in the C NMR

t

98spectrum of Ouaran was attributed to sequence related 
heterogenetity, explained by assuming that the resonance is 
sensitive to whether its nearest neighbour on the non 
reducing side is a branch point unit, and it was used to 
determine the nearest neighbour probabilities in the central 
chain of the galactomannan7*. According to the concept the 
peak at the lowest field 79.89 ppm (designated I) originates 
from groups of two adjoining D-mannosyl units substituted 
with D-galactosyl units. The intermediate peak (II) at 79.67 
ppm represents the superposition of signals originating from 
diads in which only one of the two mannose residues is 
substituted and the peak at high field 79.34 ppm (designated 
III) is assigned to continuous unsubstituted D-mannosyl 
units.

The diad frequencies for Sesbania grandiflora seed 
galactomannan, as obtained by C NMR spectroscopy are also 
illustrated in Table II, together with those calculated for a 
random distribution using formula :

'1,1 * 'l2 '2,2 * U - 'l)2

Fl,2 b f2,1 = FlU " Fl>
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where F* is identical with the Gal : man ratio measured by 
13C NMR spectroscopy and the subscripts 1 and 2 refer to 
branched and unbranched D-mannosyl units, respectively. The 
good agreement between the two sets of values of diad 
frequencies permits the discarding of structures having 
regular arrangement of D-galactosyl residues in the side 
chains as well as structures in which the side chains of D~ 
galactosyl residues occur in blocks. The values of diad 
frequencies suggest the random distribution of D-galactose 
residues in the side chains of Sesbania grandiflora seed 
polysaccharide structure, as is found in the structure of 
galactomannans from the seeds of guaran and carb (locust 
bean) gum , S.aegyptiaca and cassia accidentalis using
the same NMR techniques.

Measurement of Monomeric Composition : (Gal : Man ratio)
The relative areas of the signals (Hi and C^) of Gal

and Man directly provided mole fractions of two monomer's
(Table 6.2) Gal : Man ratio as estimated by the sum of the
diad frequencies (Fj^j + Fif2) (Table II) obtained from the
sequentially split C-4 (Man) resonances ' is also in good
agreement with the estimates done by and NMR

28spectroscopy and periodate oxidation method
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Fig.6.1 : NHR Spectrum (MHz) of a solution (2mg/0.4ml)
of S. qrandiflora seed galactomannan in D20 at 90&C.

50



Chemical Shift (p.p.m.)

Fig.6.2 : 13C NMR Spectrum (25 MHz) of a solution 
(25mg/0.4ml) of 1L_ arandiflora seed 
galactomannan in D2O at 95WC.
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II

Fig.6.3 : C-4 (Man) Spectral Region
[Interpretation (the unit 
involved is underlined) :

(X) Gal Gal (II) Gal
1 1 1

-Man - Man- -Man - Man

and
-Man

Gal
- Man-

(III)
-Man - Man- ]

52



TA
B

LE

^ 
jk

 
C

 
»

In
 p.p

.m
.; The

se
 are

 ass
ig

nm
en

ts
 ma

y h
av

e to
 be

 int
er

ch
an

ge
d;

 When
 the

 pr
ec

ed
in

g 
D

-m
an

no
sy

l un
it i

s u
nb

ra
nc

he
d;

 dwh
en

 the
 pr

ec
ed

in
g J

D
-m

an
no

sy
l un

it i
s b

ra
nc

he
d.

C
-6

64
.1

9

63
.6

5 19*69

C
-5

74
.1

4
78

.0
1

76
.3

5

«s
•u
•H
A
01

f—f
A
O

•H
e
0)
A
V

i
O

A
CO

•

CN
t"-

o
a*
ro
<T>
t"

u
r-
VO

o
VO

Oi

u
Oi
00

»

<T>

C
-3

71
.4

9
74

.4
7

74
.4

7

C
-2

A

tn
•

CN
r- 72

.9
2

72
.9

2

C
-l

10
1.

88
10

3.
01

10
3.

01

Ty
pe

 of 
U

ni
t

- ■

o-
D

-G
al

ac
to

sy
l

4-
O

-S
ub

st
itu

te
d fl

-D
-m

an
no

sy
l

4,
6-

D
i-O

- su
bs

tit
ut

ed
 B-

D
-m

an
no

sy
l

13
A

ss
ig

nm
en

ts
 of 

pe
ak

s in
 C NMR

 sp
ec

tru
m

 of
 S.

gr
an

di
flo

ra
 seed

 ga
la

ct
om

an
na

n

6.
1

53



Co
mp

os
it

io
ns

 a
nd

 d
ia
d 

fr
eq

ue
nc

ie
s 

fo
r S

.o
ra

nd
if
lo
ra
 se

ed
 g

al
ac

to
ma

nn
an

(a
) 1

H 
NM
R;
 (b

) 1
3C
 N
MR
; (

=)
 p

er
io
da
te
 o

xi
da
ti
on
; (

d)
 c

al
cu
la
te
d 

fo
r 
a

13
ra
nd
om
 d
is
tr
ib
ut
io
n 

fr
om
 t
he
 G
al
:M
an
 r

ai
o 

ob
ta
in
ed
 b
y C 

NM
R 
sp
ec
tr
os
co
py
-

CM%
CMfa 0.

17
6

(0
.1
77
)

Di
ad
 F
re
qu
en
ci
es >—1

CMfa
II

CM
HDu

0.
24
3

(0
.2
43
)

H
HDu 0.

33
6

(0
.3
35
)

•

Ga
l/
Ma
n.
Ra
ti
o

(0COlO
o

J*00m
o

0COin
1 o

X)
r"in
o

54


