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Kinetics Study of Glucose Acetylation in Starch Polymers by
Quantitative 13C NMR Spectroscopy

B. Laignel, C. Bliard, S. Bourg, J.M. Nuzillard and G Massiot
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Introduction

Naturally abundant glucose polymers are chemically modified and developed as alternative sources of
uumnallmpolqu!'lmdusng::. In the course of a program devoted to the chemical derivatization of
mhmundecmu.mewylmmhnenumdthemofmodiﬁmmmachdd:‘m

ions was investi It was found that products having similar acetyl
gdxﬂ‘uant modifications processes had different substitution patterns intermediate

modification (1). In order to determine the relative acetylation rates on positions -2, -3, and 6 of the
glucopyranose monomer subunit the acetylation kinetics for each of these positions was analysed.

NMR Study

NMR is the method of choice for invest 'scﬁembsﬂmmmmmchmuﬂymﬁﬁd
polysaccharides. With a large spectral width, '3C NMR a broad spectum of well differenciated
resonances for closely related chemical structures. Itnufembypomblemmgnandqmﬁywdl

pah.lnadermpﬁfoml-"Cm quantification, it is necessary to suppress NOE
time for the magnetization to retum to equilibrium with the help of a

leave enough
relaxmonagem. Under these conditi a satisfactory degree of accuracy in the measurement of the
uuofmhpeukunbeobhmeda)m

Qmﬂhﬁnde&rnimﬂnnofpolymlﬁoddem

Starch macromolecules are polymaltosides constituted of poly-a(1->4)-glucopyranosyl- subunits on
which one primary (-OH -6) and two secondary (-OH -2, -OH -3) hydroxyl groups can be esterified

(figure 1)

figure 1
Thecmbmylemrwbonm“eupmmdmme“CMspemmdumdwm
distance !H -13C coupling with each correspondin fl gmtnn. 8 169.3 (C3), 1702
(C6), 170.6 (C2) ppm for the triacetate and & 72.8 173.8 and 174, for the amylose
tripropionate in deuterochioroform.
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Methods

Achmmiumult(Ca(Acac)g)iuddedasarelantionagemwbﬁngﬂmppeﬁﬁqn_ﬁmema.ss. The
spemwe:ereemdedat75AMHzonaAC3OOBmkerspecuoz?umthammmnm:lom1m.
A jrative 13C is decomposed into a sum lorentzian peaks with a non-linear
sllmltlm‘mteclmiqlmw ‘slﬁmlIlmpmmetﬂ.:rs(:‘)ls (width, height a:d resonance frequencies), obtained after &
a )
to

adjustment ue.

first analysis of the different peaks, are mized through Marquardt (4)
TheammafﬂleZ.S.mdﬁpunme:g:mfwhichis i ﬁewmm
asdmmﬁnedbyﬁuimy,mbeobminedbythenluesofﬂmepum Partial substitution
degrmmthmbedemnnined.

Kinetics study

Result:
Themluddlekimﬁcsﬂuhmninﬁgmez

A figure 2
_ gure
RemltuhowdminmethodAMrewdvitydﬂleseemdlrypodﬁon-Sis isingly close to the
pﬂmnyoneinposiﬁon-Gandmnifﬁepﬁm-OHmﬂsfmin B, the difference in
mlq:iiﬂty{emmpoﬁﬁon-ﬁmdpoﬁﬁm-ﬁsmcmudmmwwﬁm-a and
position -
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