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Abstract. Cell wall changes in ‘Fantasia’ nectarines [Prunus persica (L) Batsch var. nectarina (Ait) maxim] were
determined after storage at 0C with or without intermittent warming (at 20C at 2-week intervals) and after ripening. For
comparison, fruit were examined at harvest and after ripening without storage. Fruit stored continuously at 0C for 6 weeks
became mealy during ripening, whereas fruit subjected to intermittent warming ripened normally. Ripening immediately
after harvest was associated with solubilization and subsequent depolymerization of pectic polymers and a net loss of
galactosyl residues from the cell wall. No solubilization of pectic polymers from the cell wall occurred during storage of
fruit at 0C. Mealy fruit, ripened after continuous storage at 0C, showed only limited solubilization of pectins and
depolymerization, high relative molecular weight (Mr) polymers being predominant. During ripening after storage, pectic
polymer solubilization was not as extensive in intermittently warmed fruit as in fruit undergoing normal ripening but
solubilized polymers were depolymerized, low M r uronic acid-rich polymers becoming predominant. Intermittent
warming of fruit resulted in significant softening during storage, alleviating the development of mealiness by promotion
of cell wall changes associated with normal ripening.

Normal ripening of nectarines and peaches is characterized by
loss of flesh firmness, a decrease in insoluble pectin, and an
increase in soluble pectin (Ben-Arie and Lavee, 1971). Concomitantly the Mr of soluble pectins decreases (Pressey et al., 1971).
Loss of arabinosyl and galactosyl residues from the cell wall
during ripening was reported by Gross and Sams (1984). Recently,
we have shown that these events are coordinated with solubilization of high Mr uronic acid-rich polymers from the cell wall and
removal of galactan side chains from pectic polymers in the cell
wall material (CWM), which occur during the initial 2 days of
ripening (Dawson et al., 1992). The latter stages of ripening were
characterized by the degradation of solubilized high Mr pectins
resulting in a decrease in molecular size (Dawson et al., 1992).
Physiological measurements, such as cation exchange capacity
and calcium uptake indicate that the ability of the nectarine tissue
to bind calcium decreases significantly during ripening, suggesting that calcium binding sites are lost due to pectic solubilization
(Dawson et al., 1993).
A physiological disorder known as mealiness or woolliness is
found in nectarines and peaches during ripening after prolonged
periods of cool storage (Ben-Arie and Lavee, 197 1). The affected
fruit are lacking in juice and have a dry mealy texture, but
otherwise appear to have ripened normally. Ben-Arie and Lavee
(1971) attributed mealiness to the presence of insoluble low
methoxy pectic substances of high Mr. Mealiness affects predominantly the pectic polymers, only limited pectic solubilization, and
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removal of pectin side chains occurring in mealy fruit and polymers that were solubilized being not further degraded to lower Mr
species (Dawson et al., 1992; Lurie et al., 1994). Mealy fruit also
show altered physiology from normally-ripened fruit. Furmanski
and Buescher (1979) reported reduced internal conductivity of
fruit during storage and in subsequently ripened (mealy) fruit
which they interpreted as being the consequence of cation binding
to enhanced levels of demethylated pectin. More recently, Harker
and Maindonald (1994) used impedance measurements to show
the electrical resistance was greater in the cell wall of mealy fruit
than in those of normally ripened nectarines, Calcium-binding
sites in the cell walls of mealy fruit during ripening do not decrease
to the same extent as during normal ripening, as shown by cation
exchange capacity and calcium uptake data, suggesting that less
pectin is solubilized from the cell wall during mealy fruit ripening
(Dawson et al., 1993).
Mealiness in stone fruit can be alleviated by intermittent warming,
in which fruit are removed at regular intervals from storage at 0 or 1C
and warmed to temperatures in the range 18 to 25C (Anderson, 1979;
Anderson and Penney, 197.5; Ben-Arie et al., 1970; Lill, 1985). The
mechanism by which mealiness is alleviated by intermittent warming
is not clear. Buescher and Furmanski (1978) suggested that intermittent warming protected the capacity of fruit to produce adequate
levels of pectinesterase and polygalacturonase during ripening. BenArie and Sonego (1980) observed that polygalacturonase activity in
fruit warmed intermittently reached levels similar to those in normally-ripened fruit. They suggested that transfer of fruit to the higher
temperatures within a critical period, before the inactivation of
polygalacturonase, enabled resumption of enzyme activity resulting
in dissolution of accumulated substrate, and normal ripening ensued.
Pectinesterase activity was lower in intermittently warmed fruit than
in fruit continuously stored at chilling temperatures (Ben-Arie and
Sonego, 1980).
Cell wall analyses have provided a useful approach to understanding physiological and biochemical factors associated with
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the development of mealiness (Dawson et al., 1992; Lurie et al.,
1994), and our objective here was to study the effect of alleviating
mealiness by intermittent warming on fruit cell wall composition.
We followed cell wall and pectic polymer compositional changes
during storage, both with and without intermittent warming and of
fruit ripened after storage.
Materials and Methods
Fruit and their measurements. ‘Fantasia’ nectarines were harvested from a commercial orchard in Hawkes Bay. Fruit were packed
in single layer trays lined with polyliner. A harvest sample was taken
and the remaining fruit were either ripened at 20C for 6 days or placed
in storage at 0C. Two storage regimes were used: fruit were either
stored continuously at 0C or subjected to warming at 20C for 48 h
after 2 and4 weeks at 0C. At the end of the 48-h warming period, fruit
were returned to storage at 0C. Additional fruit samples were also
ripened at 20C after 2, 4, and 6 weeks storage.
At each sampling time, ten fruit were taken at random from a
tray of 25 fruit and used for measurement of flesh firmness and
extractable juice content. Flesh firmness (N) was measured using
a penetrometer (FT 011; Effegi, Italy) fitted with a 7-mm-diameter plunger, after the removal of a l-mm thick disc of skin from
the shoulder of the fruit. Extractable juice was measured using a
modification of the cellular integrity test (Lill and Van Der
Mespel, 1988). A l-cm-diameter core, 5 cm long from the fruit
mesocarp was inserted into a 2.5-ml syringe barrel with a glass
wool plug and centrifuged for 5 min at 5000× g, after which the
extractable juice was weighed. The density of the juice was
determined and the extractable juice expressed as ml/plug. The
remaining 15 fruit were peeled, diced, frozen in liquid nitrogen,
and stored at –80C as a single composite sample until required for
cell wall analysis.
Preparation and fractionation of the cell wall. CWM was extracted by grinding frozen fruit tissue in a cryomill at –80C to produce
a fine powder. The powder (100 g) was then homogenized in a
blender with 250 ml of 2 phenol : acetic acid : water (w/v/v) (PAW)
for 4 × 30 sec and filtered through Miracloth. A further 125 ml of
PAW was added to the insoluble material which was then homogenized for 4 × 30 sec and filtered through Miracloth. The insoluble
residue was twice washed with 100 ml of cold distilled water. All
supernatants were combined and lyophilized after dialysis (M cutoff 14000) against distilled water at 4C (PAW-soluble). The residue
was dialyzed as above and lyophilized to give CWM. Yields represent the lyophilized material recovered from an initial 100 g of frozen
powdered mesocarp. CWM (100 mg) was fractionated to yield
CDTA- and Na2C O3-soluble pectic fractions, using the method of
Jarvis (1982) as modified by Dawson et al. (1992), and an insoluble
residue.
Cell wall and pectic polymer analyses. The size distribution of
pectic and neutral polymers of PAW-soluble and fractionated
soluble polymers from the CWM was determined by gel filtration
chromatography as described by Dawson et al. (1992). Pectic
polysaccharides were quantified as anhydrogalacturonic acid
using the m- hydroxydiphenyl method (Blumenkrantz and AsboeHansen, 1973). Reagents were made up as described by Kintner
and Van Buren (1982). The anthrone method of Dische (1962)
was used to quantify neutral sugars. Glucose was used as the
standard. The monosaccharide composition of the PAW-soluble,
CWM and fractions solubilized from the cell wall was determined
by TFA hydrolysis and derivatization of the released monosaccharides into their alditol acetates which were then separated and
quantified by capillary GLC (Dawson et al., 1992).
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Results
Fruit measurements. Normal ripening, as indicated by softening and increasing extractable juice levels, occurred in fruit that
were ripened at 20C immediately after harvest, stored continuously at 0C for up to 4 weeks, or warmed intermittently during
storage (Table 1). In contrast, fruit stored for 6 weeks at 0C ripened
abnormally, having low extractable juice levels (Table 1) and a
dry, grainy texture indicative of mealiness. Fruit stored continuously at 0C softened only slightly during storage, while intermittently warmed fruit softened considerably during storage especially during the first warming treatment at 2 weeks as shown by
the loss of firmness in the fruit removed from storage at 4 weeks
(Table 1). Ripening for 6 days at 20C resulted in a loss of flesh
firmness for all fruit, whether ripened immediately after harvest or
ripened after storage, either continuous or with warming. Mealy
fruit softened to a similar extent as fruit that ripened normally.
The extractable juice content of fruit was low during storage,
whether continuous or with warming (Table 1). Ripening immediately after harvest resulted in a considerable increase in the
extractable juice content, whereas mealy fruit showed no increase
from levels during storage. Fruit stored with intermittent warming
showed an increase in extractable juice levels during ripening but
levels were lower than that of fruit ripened immediately after
harvest.
Gel filtration chromatography-uronic acid-rich polymers Fruit
at harvest contained PAW-soluble polymers that were heterogeneous with respect to M, the major polymers having a high M r and
eluting near the void volume (Fig. 1A). Throughout continuous
storage, the Mr of polymers decreased slightly from that at harvest
(Fig. 1A). The initial intermittent warming treatment resulted in an
increase in the amount of high Mr polymer eluting near the void
volume and intermediate Mr polymers apparent when fruit were
sampled at 4 weeks (Fig. 1B). After 6 weeks of storage with
intermittent warming high Mr polymers were no longer predominant. Ripening-associated changes either immediately after harvest and after 6 weeks of storage continuously or with intermittent
warming are shown in Fig. 1C. After 6 days ripening immediately
after harvest high Mr polymers eluting near the void volume were
considerably diminished with lower Mr polymers becoming predominant (Fig. 1C). Fruit ripened after 6 weeks of continuous

Table 1. Flesh firmness and extractable juice content of nectarine mesocarp at harvest, after storage (either continuous or with intermittent
warming) and after subsequent ripening. Values are the mean ±
standard error. Treatment numbers are as follows: 1, harvest; 2,
continuous storage for 2 w e e k s ; 3 , c o n t i n u o u s f o r 6 w e e k s 4,
continuous storage for 6 weeks and ripened at 20C for 6 days (mealy);
5, storage for 4 weeks with warming at 20C for 2 days at 2 weeks; 6,
storage for 6 weeks with warming at 20C for 2 days at 2 and 4 weeks;
7, as 6. but also ripened at 20C for 6 days; 8, after harvest and ripened
at 20C for 6 days.
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Fig. 1. Biogel A-50m filtration of PAW-soluble materials from nectarine tissue.
Column fractions (1.7 ml) were assayed for uronic acid using the m- hydroxydiphenyl
method (Blumenkrantz and Asboe-Hansen, 1973). The arrows represent, from
left to right, the void volume and dextran molecular weight markers of Mr 2 × 106,
5 × 105, and 4 × 104. (A) At harvest (—), storage after 2 weeks at 0C (---) and
after 6 weeks at 0C (- - -), without a ripening period. (B) Storage after 4 weeks
at 0C with 2d at 20C at 2 weeks (—) and after 6 weeks at 0C with 2days at 20C
at 2 and 4 weeks (---), without a ripening period. (C) After 6 days ripening at 20C
without storage (normal ripening) (—), with storage at 0C for 6 weeks (mealy
fruit) (- - -) and with storage at 0C for 6 weeks, interupted for 2days at 20C at 2 and
4 weeks storage (intermittently warmed fruit) (- - -).

storage showed essentially the same Mr profile as fruit at harvest.
Ripening of fruit for 6 days at 20C after 2 and 4 weeks of storage
resulted in loss of high MI polymers and an increase in lower Mr
species (data not shown), similar to that observed for normal
ripening. Fruit ripened after 6 weeks of storage with intermittent
warming contained predominantly intermediate and low Mr polymers (Fig. 1C). Fruit ripened after 4 weeks of storage (data not
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Fig. 2. Biogel A-50m filtration of PAW-soluble materials from nectarine tissue.
Column fractions (1.7 ml) were assayed for neutral sugars using the anthrone
method (Dische, 1962). The arrows represent, from left to right, the void volume
and dextran molecular weight markers of M 2 × 106, 5 × 105, and 4 × 104. (A) At
harvest (—), storage after 2 weeks at 0C (- - -) and after 6 weeks at 0C (- - -).
(B) Storage after 4 weeks at 0C with 2days at 20C at 2 weeks (—) and after 6
weeks at 0C with 2days at 20C at 2 and 4 weeks (- - -). (C) After 6 days ripening
at 20C (normal ripening) (—), for mealy fruit (- - -) and for fruit ripened after
6 weeks storage at 0C with 2days at 20C at 2 and 4 weeks storage followed by 6
days ripening at 20C (- - -).

shown) that had been subjected to a single warming treatment had
a similar Mr profile to that of fruit after 6 weeks of storage also with
intermittent warming.
Neutral sugar-rich polymers. Fruit at harvest contained predominantly low M r PAW-soluble neutral sugar-rich polymers
eluting over fractions 58 to 64 with lesser amounts of high and
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Table 2. Neutral sugar composition and uronic acid content of the PAW-soluble material from nectarine mesocarp at harvest,
during storage, either continuous or with intermittent warming, and subsequent ripening. Treatment numbers are as follows:
1, harvest; 2, continuous storage for 2 weeks; 3, continuous storage for 6 weeks ; 4, continuous storage for 6 weeks and ripened
at 20C for 6 days (mealy); 5, storage for 4 weeks with warming at 20C for 2 days at 2 weeks; 6, storage for 6 weeks with warming
at 20C for 2 days at 2 and 4 weeks; 7, as 6. but also ripened at 20C for 6 days; 8, after harvest and ripened at 20C for 6 days.

z

Anhydro-values after TFA hydrolysis. Values are the mean of duplicate analyses and for any value the error is <10%.

intermediate M r polymers (Fig. 2A). During continuous storage at 0C some decrease in intermediate and low M r n e u t r a l
polymers occurred (Fig. 2A). Throughout storage, fruit subject
to intermittent warming showed a slight downshift in high and
low M r polymers (Fig. 2B). During normal ripening the amount
of high M y neutral sugar-rich polymers decreased whereas
material from mealy fruit contained high Mr, polymers eluting
at the void volume and a broad band of low M r polymers in
fractions 56 to 68. Fruit ripened after 6 weeks of storage that
had been subjected to intermittent warming during storage had
a profile similar to that of normally ripened fruit, the predominant polymers being low M r.
Composition of the PAW-soluble and CWM-PAW-soluble
material. Continuous storage at 0C for up to 6 weeks resulted in
no change in the uronic acid content while arabinosyl, xylosyl and
galactosyl residue levels were slightly higher than at harvest and
glucosyl residue contents were lower (Table 2). A considerable
increase in PAW-soluble uronic acid occurred after the first
warming treatment during storage (Table 2). Rhamnosyl and
arabinosyl levels also increased after the first warming treatment
but to greater extent than found during continuous storage at 0C,
and did not change appreciably thereafter. Ripening of fruit
immediately after harvest was associated with a considerable
increase in the uronic acid content of the PAW-soluble fraction
(Table 2). Arabinosyl residues were the major neutral sugar
present at harvest and increased during ripening as did xylosyl

residues, whereas glucosyl residue levels decreased. Fruit ripened
after 2 and4 weeks of continuous storage ripened normally and had
similar PAW-soluble compositions to that from ripe fruit (data not
shown). Mealy fruit, ripened after 6 weeks of continuous storage
at 0C, showed an increase in uronic acid in the PAW-soluble
material compared to fruit at removal from storage. Neutral sugars,
with the exception of xylosyl, galactosyl, and glucosyl residues
remained at levels similar to harvest. Fruit ripened after intermittent warming treatments appeared to ripened normally. The uronic
acid content and neutral sugar composition of the PAW-soluble
material from fruit after 6 weeks of storage with intermittent
warming and after subsequent ripening were similar.
CWM. Fruit stored continuously at 0C retained a high CWM
uronic acid content, similar to that of harvest fruit (Table 3). The
neutral sugar composition also remained similar to that of CWM
of harvest fruit, except for the decrease in galactosyl residue levels
during storage (Table 3). The neutral sugar composition of the
CWM during storage with intermittent warming, did not change
appreciably from that at harvest, except arabinosyl and xylosyl
residues which were present at levels similar to those of fruit
ripened after harvest (Table 3). During normal ripening after
harvest the uronic acid content of the CWM decreased by 57%
(Table 3). Ripening resulted in only minor changes in the neutral
sugar composition with a decrease in arabinosyl and an increase in
xylosyl residue levels. Mealy fruit showed some loss of uronic acid
from the CWM although not to the same extent as during normal

Table 3. Neutral sugar composition and uronic acid content of the CWM from nectarine mesocarp at harvest, during storage, either
continuous or with intermittent warming, and subsequent ripening. Treatment numbers are as follows: 1 = harvest; 2 = continuous
storage for 2 weeks; 3 = continuous storage for 6 weeks; 4 = continuous storage for 6 weeks and ripened at 20C for 6 days (mealy);
5 = storage for 4 weeks with warming at 20C for 2 days at 2 weeks; 6 = storage for 6 weeks with warming at 20C for 2 days at
2 and 4 weeks; 7 = as 6, but also ripened at 20C for 6 days; 8 = after harvest and ripened at 20C for 6 days.

z

Anhydro-values after TFA hydrolysis. Values are the mean of duplicate analyses and for any value the error is <10%.
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Table 4. Neutral sugar composition and uronic acid content of the CDTA-soluble fraction from nectarine mesocarp at harvest,
during storage, either continuous or with intermittent warming, and subsequent ripening. Treatment numbers are as follows:
1, harvest; 2, continuous storage for 2 weeks; 3, continuous storage for 6 weeks ; 4, continuous storage for 6 weeks and ripened
at 20C for 6 days (mealy); 5, storage for 4 weeks with warming at 20C for 2 days at 2 weeks; 6, storage for 6 weeks with warming
at 20C for 2 days at 2 and 4 weeks; 7, as 6. but also ripened at 20C for 6 days; 8, after harvest and ripened at 20C for 6 days.

ripening (Table 3). The neutral sugar composition of CWM from
mealy fruit was similar to that of normally ripened fruit. Ripening
after intermittent warming resulted in no further change in the
uronic acid content of the CWM. However, the neutral sugar
composition of fruit ripened after intermittent warming was considerably altered with major loss of arabinosyl and increases in
xylosyl and galactosyl residue levels.
Composition of the fractionated CWM. CDTA-soluble fraction: The neutral sugar composition of the CDTA-soluble fraction
of fruit throughout continuous storage at 0C did not change
appreciably from that of fruit at harvest, with the exception of
galactosyl residues and the uronic acid content, which decreased
over the 6-week storage period (Table 4). Intermittent warming of
fruit during storage resulted in considerable loss of uronic acid
from the CDTA-soluble fraction, most dramatically during the
initial warming treatment at 2-week. A considerable loss of uronic
acid from the CDTA-soluble fraction during normal ripening
accounted for most of the decrease in yield observed between
harvest and day 6 of normal ripening (Table 4). Arabinosyl
residues were the major neutral sugar present and did not change
during normal ripening although loss of galactosyl and an increase
in xylosyl residues was observed during this period. In mealy fruit
the uronic acid content of the CDTA-soluble fraction was increased from that at removal from storage while little change in
neutral sugar composition occurred. Ripening of intermittently

warmed fruit resulted in a further decrease in the uronic acid
content of the CDTA-soluble fraction, to levels comparable to day
6 of normal ripening while arabinosyl residue levels markedly
decreased and xylosyl levels increased to be greater than at any
other stage of ripening and/or storage.
N a2C O3-soluble fraction: During continuous storage at 0C
there was no change in the uronic acid content or neutral sugar
composition of the Na2C O3-soluble fraction except for a decrease
ingalactosyl residues (Table 5). Intermittent warming of fruit
during storage resulted in a gradual loss of uronic acid and
arabinose from the Na2C O3-soluble fraction while xylosyl residues
accumulated. Normal ripening, from harvest to day 6, resulted in
a decrease in the amount of uronic acid for although the % uronic
acid not vary, the yield decreased by 50% (Table 5). The uronic
acid content of the Na2C O3-soluble fraction from mealy fruit was
unchanged from that at removal from storage (Table 5). Mealy
fruit rhamnosyl levels were elevated relative to normal ripening,
with other sugars being present at levels similar to day 6 of normal
ripening. Ripening after storage with intermittent warming resulted in further loss of uronic acid from levels at removal from
storage, similarly further loss of arabinosyl residues was seen
during the ripening period. Rhamnosyl residues, which accumulated during storage with intermittent warming, decreased during
the ripening period while xylosyl and galactosyl residue levels
increased further during ripening.

Table 5. Neutral sugar composition and uronic acid content of the Na2CO3-soluble fraction from nectarine mesocarp at harvest,
during storage, either continuous or with intermittent warming, and subsequent ripening. Treatment numbers are as follows:
1 = harvest; 2 = continuous storage for 2 weeks; 3 = continuous storage for 6 weeks; 4, continuous storage for 6 weeks and
ripened at 20C for 6 days (mealy); 5 = storage for 4 weeks with warming at 20C for 2 days at 2 weeks; 6 = storage for 6 weeks
with warming at 20C for 2 days at 2 and 4 weeks; 7 = as 6, but also ripened at 20C for 6 days; 8 = after harvest and ripened
at 20C for 6 days.
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Discussion
‘Fantasia’ nectarines ripened after 6 weeks of storage at 0C
were mealy. In contrast, fruit subject to intermittent warming
during storage were juicy and appeared to-ripened normally after
storage. The prevention of mealiness by intermittent warming was
consistent with previous findings (Anderson, 1979; Anderson and
Penny, 1975; Ben-Arie and Sonego, 1980; Ben-Arie et al., 1970;
Buescher and Furmanski, 1978; Lill, 1985). Our study indicates
that intermittent warming during storage appears to promote
ripening, and that cell wall compositional changes observed in this
study during intermittent warming correlate with the early stages
of normal ripening (Dawson et al., 1992). Consequently, intermittently warmed fruit removed from storage after 6 weeks appear to
be at the midpoint in the normal ripening process as evidenced by
fruit softening and cell wall compositional data. After the 6-day
ripening period, the cell wall composition and the depolymerization of the pectic and neutral wall-polysaccharides was similar to,
but not identical to, fruit that had been ripened without storage. A
slight downshift in high Mr polyuronate occurred during storage
while most degradation occurred during the 6-day ripening period.
Greatest softening occurred during intermittent warming, from
which we can conclude that depolymerization of pectic polymers
did not appear to contribute to the softening process. While there
were changes in the uronic acid and neutral sugar composition in
the pectic cell wall polymers as a result of intermittent warming,
the large decrease in the Mr values of the water-soluble pectic
polymers (Figs. 1 and 2) occurred during ripening. It appears that
intermittent warming alleviates mealiness by promoting pectic
polymer solubilization, the immediate effect being loss of flesh
firmness. Solubilization of pectic polymers from the wall is a
complex process and in fruit subject to intermittent warming
solubilization appears to involve the action of polygalacturonase
as well as removal of pectic polymer neutral sugar side chains as
evidenced by the decrease in arabinose.
Cell wall composition of mealy nectarines was distinctly
different than normal fruit. There appeared to have been some
limited solubilization of pectic substances from mealy fruit CWM
although solubilization was not as extensive as fruit undergoing
normal ripening. The solubilized uronic acid-rich polymers were
of high M r and were not depolymerized during the ripening
period, similar to results we have previously reported (Dawson et
al., 1992), but contrary to the results of Lurie et al. (1994) for a
water-soluble fraction from ‘Fiesta Red’ nectarines. Our results
support the hypothesis that polygalacturonase was partially inactivated during extended continuous cool storage. However,
polygalacturonic acid is not the only cell wall polysaccharide
affected by the mealiness disorder. The degradation of the pectic
polysaccharide galactan is reduced compared to normal ripening
as evidenced by an increase in galactosyl residues in the CDTA
and Na2C O3 fractions of mealy fruit. The arabinosyl content of the
water-soluble (PAW-soluble) fraction from mealy ‘Fantasia’
nectarines was considerably lower compared to that of normal
ripe fruit. Lurie et al. (1994) have also reported lower arabinosyl
levels in the cell walls of mealy ‘Fiesta Red’ nectarines compared
to normal ripe fruit, albeit in the CDTA- and Na2C O3-soluble
fractions and not in the water-soluble fraction. The lack of precise
agreement on which pectic fractions show changes in arabinosyl
residues may be due to different procedures or cultivars used in
the two investigations. Nevertheless, both studies suggest enhanced degradation of pectic arabinan side-chains in mealy fruit.
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It is apparent from our work and related studies together with
electrical measurements (Furman&i and Buescher, 1979; Harker
and Maindonald, 1994) that mealiness in nectarines is a physiological disorder involving the cell walls. If polygalacturonase is
irreversibly inhibited during prolonged continuous cold storage,
the undegraded pectic polymers could form a calcium-pectate gel,
resulting in the increased electrical resistance observed by Harker
and Maindonald. The calcium-pectate gel might then bind water
and produce the apparent dryness associated with mealiness.
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