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ABSTRACT. The pectic substances from a partiaily de-es- 
terified citrus pectin were fractionated by successive ex- 
traction with four reagents: water, ammonium oxalate 1 %, 
hot 0.05 M hydrochloric acid and cold 0.05 M sodium 
hydroxide. Uronic acids, neutral sugars and protein con- 
tents of each fraction were determined. Molecular weight 
and charge distribution of water and oxalate soluble frac- 
tions were determined on Sepharose CL-4B and DEAE 
Sepharose CL-6B respectively. Results indicate that citrus 
pectin is composed of a number of pectic polysaccharides 
differing in their methoxyl as well as neutral sugar compo- 
sition with wide molecular weight distribution. 
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Pectic substances are the major components of 
primary cell walls and of the middle lamella of plant 
tissues, especially those of fruit tissues. Pectic polysac- 
charides are a complex mixture of acidic and neutral 
polymers which are characterized by chains of a-l,4-lin- 
ked galacturonosyl residues, in which 2-linked rham- 
nosyl residues are interspersed. Some carboxyi groups 
from gaiacturonosyl residues are methyl esterified. Pec- 
tic fractions invariably contain a neutral polysaccharide 
which is usually, but not always, covalently attached to 
the main acidic rhamnogalacturonan chain (Albersheim 
et al., 1973). The exact nature of this neutral polysac- 
charide varies from plant to plant but it has been found 
to be either an arabinan or a galactan, ora combination 
of them (Saulnier, Brillovet and Moutounet, 1988). 

The structural composition of those pectin subs- 
lances found in commercially prepared pectin may vary 
with theplant sourcefrom which pectin is extracted and 
with the extraction procedures (Phatak. Chang and 
Brown, 1988). It affects pectin functionality as food 
additive. 

In Cuba, commercial pectin is obtained by acid 
extraction with mineral acid at pH 2.0 and 9 5 ' ~  of the 
residue left from lemmon juice extraction. There are 
some characterization studies of the pectic substances 
from citrus fruit peel (Miriam Núñez et al., 1992). Never- 
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RESUMEN. Se estudiaron las sustancias pCdicas presen- 
tes en un concentrado de pectina cubana parcialmente 
demetodada, después de una extracción sucesiva & los 
sólidos insolubles en alcohol con agua, oxalato de amoni0 
al 1 %, ácido clorhídrico 0.05 M en caliente e hidróxido de 
sodio 0.05 M en frio. Se determinó el contenido de Bcidos 
urónicos, azúcares neutros y proteínas de cada una de las 
fracciones y se estudió la distribución de pesos moleda- 
res y carga por filtración en gel sobre Sepharose CL4B y 
DEAE Sepharose C M B  respectivamente de las frac&- 
nes solubles en agua y oxalato. Se concluyó que la compo- 
sición del material estudiado es  heterogdnea, 
presentándose en el mismo polisacairidos neutros y ácidos 
de diferente grado de metilación y con amplia dispersión 
de pesos moleculares. 
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theless, there are not anyfrom cuban commercial pectln 
concentrates. 

Treatment of polygalacturonic acid with acid or 
enzymes releases linear oligosaccharides composed of 
(1 -4)-Linkedu-D-galacturonic acid residues; these di- 
gogalacturonides have been shown to ellcit a variety d 
plant defence responses and morphogenetic changes 
in plants (Albersheim and Darvill, 1985; Ryan and Far- 
mer, 1991). 

The purpose of this work was to study and char- 
acterize the pectic substances present in a partially 
de-esteriiied pectin preparation from the Research Ins- 
titute for Food lndustry (IIIA) by liquid chromatography 
and other techniques, with the objective to investigate 
the possibility of using it in the preparation of bioacthre 
oligogalacturonides. 

MATERIALS AND METHODS 
A partially de-esterified pectin concentrate was 

obtained at IIIA. It was prepared by extraction of Persian 
lime peeis with chlorhydric acid at pH 2.0, 95OC and 
stored at acid pH in cdd places within two weeks for its 
partial de-esterification. 

Alcohol insoluble solids (AIS) were obtained by 
vacuum evaporation at 3 5 ' ~  from a commercial pectin 
concentrate and later precipitated in Vive volumes of 
acidulate ethanol. AIS's were allowed to dry at 40°C. 
lsolation of pectic fractions. Pectin substances were 
fractionated by selective extraction of AIS. Fractions 
were puriifled by successR/e precipitations in ethanol 
and dried (24 h in vacuo). Anhydrogalacturonic acid, 





methylated pectins in water. The degree of esterificatlon 
of CSP is lower than the one of WSP. Pectlns of lower 
ester content form aggregates in the presence of cal- 
cium or reiated divalent cations. Nevertheless, these 
associations are broken by chelating agents and the 
solubility of this pectln material is increased (Doesbur , e 1965). HSP and OHSP are not methylated; de-ester - 
cation of these fractions was posslble during the extrac- 
tion since hot dilute acid and cold dilute alkali can 
hydrdyze the ester groups of pectins (Barbier and Thl- 
bault, 1982). 

ASP ¡S theone that possesses a higher total neutral 
sugar content (expressed as anhydroglucose), since 
the acidic pectic polysaccharides of cell walls are asso- 
ciated to the neutral polysaccharides through covalent 
bound (Albersheim et al., 1973b), which can be partially 
hydrdyzed by mineral acids at high temperatures; neu- 
tral sugar aiso represents 1 O % OHSP, its most probable 
source may be some fractions of Persbn lime hemice- 
lluloses that are extracted when the concentrate is pre- 
pared. 
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Proteln content 1s dlstrlbuted in a homogenws 
way between dmerent fractions, since they are fre- 
quently found aiong with pectic substances in the AS 
of vegetal tissues, d w  to copreclpitatlon in an aicohdic 
medium of both and the association of these in the 
primary celi wall where proteins constitute about 10 % 
polymer constituents. 

Slnce most pectic substances are found in WSP 
and CSP, a study just on these fractions by means d 
ion exchange chromatography and by gel permeatbn 
was decided. The chromatographic profiie on DEAE 
sepharose CL 66 of both fractlons is presented in figure 
3a and b. It 1s observed that neutral pdysaccharkies 
elute in the equilibration buffer because they were n d  
retalned by gel and therefore they separate themseives 
from the acM polysaccharides which are duted with the 
increase d buffer lonk strengih in a decreasing order 
of its esterification degree that is represented in the bar 
diagrams together with figures. in such diagrams it is 
evident the behaviour of ackiic pdysaccharides accor- 
ding to the esterification degree in each fracth notklng 
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Fig. 3. Ion-exchange chromatography on DEAE-Sepharose CL-66 of pectic fractions 
a- Water soluble fraction 
b- Ammonium oxalate soluble fraction 
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