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The presence of multiple forms of enzyme with terminal action pattern on pectate was
evaluated in the protein mixture obtained from carrot roots. The form with pH optimum 3.8
clearly preferred substrates with a lower degree of polymerization (oligogalacturonates). Its
molecular mass, isoelectric point, glycosylation as well as cleavage of pectate from nonredu-
cing end corresponded to an exopolygalacturonase [EC 3.2.2.67]. The affinity of this enzyme
to the substrates increased with the increasing degree of polymerization, and the difference
was observed only in the maximal ratio of catalysis of oligomeric and polymeric substrates.
Sterical hindrance for substrates with more than six d-galactopyranuronic acid units is sup-
posed and an oligogalacturonate hydrolase rather than exopolygalacturonase is considered.
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Introduction

Exopolygalacturonases [poly(1,4-α-d-galacturo-
nate)galacturonohydrolase, EC 3.2.1.67] are exo-
hydrolases catalyzing the hydrolytic cleavage of
glycosidic α-1,4-bonds of d-galacturonan at its
nonreducing end under releasing d-galactopyranu-
ronic acid as the sole reaction product. Substrates
for these enzymes are polygalacturonic and oligo-
galacturonic acids and, in contrast to polygalactu-
ronases [EC 3.2.1.15], also di-d-(galactosiduronic)
acid (Rexová-Benková and Markovič, 1976). The
particullar enzymes differ from each other by the
range and rate of the effects on substrate in rela-
tion to the chain length. It was supposed that un-
like exopolygalacturonases of microbial origin,
which favourize oligomers of lower DP (degree of
polymerization), di-d-(galactosiduronic) acid or
those, in which the substrate chain length is not
a factor determining the enzyme effect, the most
suitable substrates for exopolygalacturonases of
plant origin, are polymeric d-galacturonan or a
partly degraded d-galacturonan of DP about 20
(Heinrichová, 1977 and references cited therein).

Although the first study of exopolygalactu-
ronases from carrots (Hatanaka and Ozawa, 1964)
indicated the presence of multiple forms of this
enzyme based on the three present pH optima,
later studies supported the idea of one form of
exopolygalacturonase (Heinrichová, 1977; Pressey
and Avants, 1975; Konno, 1988). In 1996 the multi-
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ple forms of exopolygalacturonase from carrot
roots were identified (Stratilová et al., 1996a) and
later the partial separation and characterization of
four forms of this enzyme was described (Strati-
lová et al., 1998). One of them, with pH optimum
3.8, clearly preferred oligomeric substrates.

The aim of this work is to characterize this en-
zyme. The found enzyme is the missing element of
the enzyme chain needed for complete hydrolysis
of pectin in plants. We suggest the denotation “oli-
gogalacturonate hydrolase” rather than exopoly-
galacturonase.

Materials and Methods

Extraction of exopolygalacturonases from carrot
roots

Carrots (Daucus carota cv. Tiptop) in an amount
of 50 kg of roots from September crop were col-
lected from the same field. The carrots were
treated immediately after their sampling. The first
step of extraction of enzymes was performed on a
juice extractor ES-3551 (Severin, Sundern, Ger-
many). The obtained juice was precipitated with
ammonium sulfate (Merck, Germany) until a satu-
rated solution was obtained as determined by re-
fractometry (24 h, 4 ∞C), filtered, dissolved in a
small amount of water and precipitated with 96%
ethanol (1:4 v/v, 24 h, 4 ∞C) (Rexová-Benková and
Slezárik, 1966) followed by dialysis, freeze-drying,


