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Abstract

This study was carried out on cantaloupe fruits (Cucumis melo
L. cv. Primal, Galia group) harvested at light yellow color stage
from a private farm at Fayed district, Ismailia Governorate during
2011/2012 and 2012/2013 seasons, to evaluate the effects of post
— cut dipping in solutions of Cacl, (0.5 %, 1%) , Ca-lactate (1%,
2%) , H,0, (0.15 , 0.30 %) and distillate water (control) for
maintaining quality of fresh- cut product. Results showed that fresh
- cut cantaloupe dipped in solutions of calcium chloride at 0.5%,
calcium lactate at 1% and H,0, at 0.15 % were the most effective
treatments for maintaining general appearance during storage and
maintaining color close to initial expressed as (Land b values).
Fresh — cut cantaloupe treated with Cacl, at 0.5 or 1%, Ca-lactate
at 1% and H,0, at 0.15% reduced the incidence of discoloration
compared to control Cacl, (0.5 %) , Ca-lactate (1%) and H,0, at
0.15% gave typical flavor till the end of storage period while using
Cacl, at 1% Ca-lactate at 2% independently gave a slight change
in flavor. Cacl, at 0.5% or ca-lactate at 1% reduced the loss of
texture. Fresh cut cantaloupe treated with Cacl, at 0.5 or 1%, Ca-
lactate at 1% and H,0, at 0.15% seems to be the most effective in
reducing the total sugar loss.

Concerning total phenolic content, all used treatments
maintained the total phenolic compounds compared with the
control, however, fresh-cut cantaloupe dipped in solutions of Cacl,
at 0.5% or 1% and Ca-lactate at 1% were the most effective
treatments in reducing phenolic compounds loss, while 2% Ca-
lactate and H,0, with the two concentrations were less effective in
reducing total phenolic loss. Cacl, and Ca-lactate at the two
concentrations were more effective in delaying PPO activity in
fresh- cut cantaloupe during storage. Fresh- cut cantaloupe dipped
in Cacl, at 0.5 and 1% or Ca-lactate at 1%and H,0, at 0.15%
provided the lowest count in all types of microorganisms but Ca-
lactate at 2% or H,0, at 0.30 were less effective in reducing this
character.

INTRODUCTION

Shelf life extension of fresh cut product is relevant for the industry because of its
economic impact. It is important that treatments applied to fresh- cut fruits help maintain
their appearance (i.e. color, integrity, absence of excessive drippings in the package) as

this is the first characteristic a consumer perceives as quality of the product. However,



962  EFFECT OF CALCIUM CHLORIDE, CALCIUM LACTATE AND HYDROGEN PEROXIDE TREATMENTS
ON QUALITY OF FRESH CUT CANTALOUPE DURING COLD STORAGE

parallel to maintaining adequate appearance and texture of the product, potential
treatments showed negatively affect fresh-cut flavor or jeopardize microbiological safety.
To minimize these effects, it is necessary to use some techniques in conjunction with low
temperature to fresh — cut fruits.

Fresh — cut cantaloupe shelf life may be extended by using calcium chloride and
calcium lactate dips(Luna- Guzman and Barrett,2000) or hydrogen peroxide dips (Ukuku
et al., 2005).

Calcium chloride dips can maintain visual quality resulting in a longer shelf life
of fresh- cut cantaloupe(Luna- Guzman and Barrett, 2000),Cacl, dips retarded flesh
softening in fresh-cut cantaloupe and improved its shelf life (Garcia and Barrett,2002)
and also inhibited lipase activity in cantaloupe, maintained fleshness and reduced decay
(Lamikrana and Watson, 2007).

Calcium lactate represents an alternative calcium source because it avoids the
bitterness or off flavors associated with that salt and the antibacterial properties
(Rodrigus et al.,2010). Calcium lactate (0.5 - 2%) has been used as a firming agent for
processed cantaloupe (Luna-Guzman and Barrette, 2000). The use of calcium lactate may
import bitterness or flavor differences (Rodrigues et al, 2010). Following the dip
treatment, a residual amount of calcium lactate remains on the surface of the product,
thus increasing likeliness of bitterness detection by the consumer. Postharvest application
of calcium lactate lowered respiration and moisture loss rates, and increased firmness,
reduced incidence of physiological disorder and decay (Lamikrana and Watson, 2007).

Postharvest treatments with hydrogen peroxide have been proposed as
alternative to chemical treatments. The use of H,0, for disinfecting vegetables appeared
to reduce microbial populations on fresh products and extend the shelf life without
leaving significant residues or causing loss of quality (Sapres et al., 2001). Fresh — cut
melon dipped in solution of H,0, improved general appearance, extending fruit shelf life
and high reduction of decay (Ukuku, 2004).

The objective of this study was to investigate the potential of calcium chloride,
calcium lactate and hydrogen peroxide individually in different concentrations, to extend

the shelf life and maintain the quality of fresh — cut cantaloupe.
MATERIALS AND METHODES

Cantaloupe plants (Cucumis melo L. cv.Primal Galia group) were grown under
tunnels in private farm at Fayed district, Ismailia Governorate in the winter of 2011/2012
and 2012/2013 seasons. The fruits were harvested at light yellow color stage (color stage
4) according to Fallik et. al. (2001) on April 26 and 23 in 2012 and 2013 seasons,
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respectively. Then transported to laboratory of Handling of Vegetable Crops Department,
Giza Governorate and were kept overnight at 25 °C and 95% relative humidity (RH). The
following day fruits for were selected with uniformity of size, color and free of visual
damage or defects.

All cutting utensils used (knife , cutting board) were washed with soap and
water and rinsed with 1000 ppm sodium hypochlorite solution prior to use.

Cantaloupe fruits were cut longitudinally and two halves, seeds were removed
and the fruits were then cut into 8 equal parts and were dipped into 50ppm sodium
hypochlorite (;H7) for 30 seconds. The skin was removed and every part was
approximately 2 - 2.2 cm thickness and weighed 70.75 gram. the samples of fresh-cut
cantaloupe were randomly divided into 7 groups for the following treatments.

1. Dipping in solution of calcium chloride at concentrations of 0.5 and 1% for 5 min.

2. Dipping in solution of calcium lactate at concentrations of 1 and 2% for 5 min.

3. Dipping in solution of hydrogen peroxide at concentrations of 0.15 % and 0.30
%for 5 min.

4. Control (dipping in distillate water for 5 min).

All  samples of fresh- cut cantaloupe were air dried, placed in polystyrene
trays, wrapped with polypropylene film and each had 250 g represented as one replicate,
twelve replicates for each treatment were stored at 3 °C and 95% RH for 12 days.
Samples were taken at random in 3 replicates and the samples were arranged in
complete randomized design.

Measurements were examined immediately after treatment and every 3- day
intervals to determine:

1. General appearance(GA) was evaluated using scale from 9 to 1, where 9=
excellent, 7= good, 5= fair, 3= poor, 1= unusable, and fruits rating below 5
were considered unmarketable.

2. Color was evaluated by a color difference meter (Minolta CR200) to measure the
L and b values.

3. Discoloration was evaluated as a scale of 1 to 5 where 1= non,2= slight, 3=
moderate, 4= severe and 5 = extra severe.

4. Flavor was evaluated as a scale of 1 to 5 where 1= none, 2= slight, 3=
moderate, 4= moderately severe and 5= full typical taste.

5. Texture was recorded by TA- 1000 texture analyzer instrument using a
penetrating cylinder of 1 mm diameter, to a constant distance ( 3 and 5mm)
inside the pulp of fresh- cut slices and by a constant speed 2 mm per sec., and
the peak of resistance was recorded.

6. Total sugars % were measured according to Somogyi (1952) and Nelson (1974).
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7. Total phenolic content: Dry defeated crushed fresh —cut cantaloupe pieces (1.0
g) were macerated in 5 — 10 ml 80% ethanol for at least 24 hours at 0 °C. The
remaining residue was re- extracted with 5 — 10 ml of 80% ethanol three times.
The phenolic content was determined by the modified colorimetric method using
Folin- Ciocalteau reagent. The reagent was diluted (1:10 with distilled water)
then 0.75 ml was added to the extracts (0.1 ml) in test tubes. The mixture was
mixed and allowed to stand at room temperature for 5 min. then 0.75 ml of 6%
(w/v) sodium carbonate solution was added and mixed. After 90 min. at room
temperature, the absorbance was recorded at 765 nm. The standard curve was
prepared by gallic acid (0 — 250 mg/L in aqueous methanol (50%). The total
phenols were expressed as chlorogenic acid equivalents (mg / 100gm fresh
weight) AOAC (1990).

8. Poly phenol oxidase (ppo) assay: were determined according to Dogan et

al.(2002) and expressed as percentage of the activity of the respective zero
time.
The poly phenol oxidase (ppo) was extracted by homogenizing treated or
untreated vegetable samples with 1-5 fold their weight sodium phosphate buffer
(0.1 m, pH 6.5) containing 30 mM sodium ascorbate and 0.4 M sucrose at 25 °C.
The crude extraction was filtered and refrigerated till used within 24 h.
Catechol as substrate (3mL, 10.0 mM) dissolved in the phosphate buffer was
mixed with 1.0 mL enzyme extract. All of the enzymatic reactions were kept at
the optimum condition (substrate saturation, pH 6.5 and 25 °C.)

The increase in absorbance of 0.01 per min. at 495 nm at the specified
condition was defined as one unit of ppo activity. The results were expressed as
percentage of the activity of the respective zero experiment (Dogan et al.,2002)

9. Total microbial count: Each sample was prepared by homogenizing 10 gm of
sliced cantaloupe with 100 ml sterile 0.1 peptone water for 2 min. Dilution by 0.1
pepton water was made as needed in Plate Count Agar (PCA) and incubated for
24 hr at 37 °C for the determination of meso-sphilic aerobic microorganisms.
Viable counts were determined by counting the number of colonies and reported
as colony forming units per gram, CFU / g (Anese and Nicoli, 1997)

All data were subjected to the statistical analysis according to the method
described by Senedecor and Cochran (1980).
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RESULTS AND DISCUSSION

1) General appearance(GA):

Data in Table (1): showed that general appearance decreased with the
prolongation of storage period. Similar results were reported by (Luna-Guzman and
Barrett, 2000) on fresh cut cantaloupe. Significant differences were found between
postharvest treatments in general appearance (GA) of fresh - cut cantaloupe during
storage. All treatments were better than control, however, fresh - cut cantaloupe dipped
in solution of calcium chloride, at 0.5%, calcium lactate at 1% and hydrogen peroxide at
0.15% were the most effective treatments for maintaining GA during storage. These
results agree with those of Luna-Guzman and Barrett (2000) for cacl, and Ca- lactate and
Ukuku et. al., (2005) for H,0..

This may be due to that calcium treatment (Cacl,) delayed senescence of fresh —
cut cantaloupe (Lamikrana and Watson, 2007) and H,0, reduce weight loss and rot rate
of fresh- cut cantaloupe (Ukuku et al.,2005). In the same time, ethylene production by
fresh — cut melon can be reduced by H,0O, and this reduction keeps the appearance of
fruits in best condition (Ukuku 2004).

The interaction between postharvest treatments and the storage period revealed that
fresh- cut cantaloupe dipped in Cacl, at 0.5% and Ca-lactate at 1% showed the best
appearance, it did not exhibit any changes in their appearance till the end of storage
period (12 days). While using H,O, rated good appearance of the same period, Cacl, or
Ca-lactate or H,0, at higher concentrations rated good appearance after 6 days of
storage and dropped too slightly below the fair level at the end of storage. On the other
hand, untreated control product had the poorest appearance at the end of storage.

2) Discoloration

Data in Table (1) showed that there was an increment in discoloration for the cut
surface of cantaloupe as the storage period was prolonged. The change in color
development is related primarily to the oxidation of phenolic compounds to o- quinines, a
reaction catalyzed by poly phenol oxidase. Quinones then polymerize to dark brown,
black or red polymers (Sapers and Hicks,1989)

Data also show that all the used treatments reduced the incidence of
discoloration compared to control, and the fresh — cut cantaloupe treated with Cacl, at
the two concentrations, Ca-lactate at 1% and H,O, at 0.15% were the most effective
treatments in this concern. Ca-lactate at 2% and H,0, at 0.30 % were less effective.
These results were true in the two seasons and agree with those of Luna-Guzman and
Barrett(2000)for Cacl, and Ca-lactate, Ukuku et. al. (2004)for H,O, and Qlusola and
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Watson (2007). They found that Cacl, or Ca-lactate, H,O, prevented discoloration in the
cut surface of fresh- cut cantaloupe.

The reduction in discoloration in cut surface of cantaloupe may be due to that
Cacl, or Ca-lactate treatments reduced poly phenol oxidase activity and preserved the
total phenolic content and reduced the color change of cut surface of cantaloupe Luna-
Guzman and Barrett, (2000).

Regarding the interaction between postharvest treatments and storage period
on the discoloration, data revealed that fresh- cut cantaloupe dipped in Cacl, at the two
concentrations, Ca-lactate at 1% and H,0, at 0.15 % did not show any changes in their
color till the end of storage (12 days). However, Ca-lactate at 2% or H,0, at 0.30%
treatment gave a slight score after the same period and the untreated (control) resulted
in severe discoloration with the highest score; these results were true for the two
seasons.

3) Color:

The color of fresh- cut cantaloupe was analyzed recording L and b values.
Table (2) showed that there was a significant decrease for all treatments, indicating that
the browning process of cut surface developed and reached darker with storage. The
best results were observed for fresh — cut cantaloupe dipped in solution of Cacl, at 0.5%
or 1%, Ca-lactate at 1%and H,0, at 0.15 % which the L value remained close to initial
value during storage, resulted in higher color ( high L value), while fresh-cut cantaloupe
treated with distilled water (control) had darker color (low L value) Table (2). These
results agree with Francisca et .al. (2008) who found that Cacl2, presented the highest L
values, and were lighter than the other treatments. In general values of b decreased
during storage period. However, fresh- cut cantaloupe dipped in solution of Cacl, at 0.5,
Ca-lactate at 1% and H,0, at 0.15% presented a small decrease in b values, preserving
most of the yellow purity at the end of the storage period (12 days), while for control
treatment, b values decreased from 46.9, at processing to 39.35 at the end of storage
(average of the two seasons).

Indeed, with these treatments the color of (yellow) fresh- cut was kept stable throughout
storage, with significantly less browning than the other treatments. The results suggested
that this treatment is a potential alternative preserve the initial color of fresh-cut
cantaloupe and protect against browning.

4) Flavor:

Data in Table (3) showed that all used treatments did not present apparent
changes in their taste till six days of storage and gave typical flavor fresh- cut cantaloupe
treated with Cacl, at 0.5%, Ca-lactate at 1% and H,0O, at 0.15% till the end of the

storage period (12 days), while, in general, using Cacl, at 1% Ca-lactate at 2% or H,0,
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at 0.30% independently gave a slight change. Moreover, untreated fruit (control)
resulted in moderate score after 12 days of storage. These results were true for the two
seasons. These results were agree with those of Luna-Guzman and Barrett (2000) who
found that typical melon flavor was significantly more detectable in Ca-lactate or Cacl,
treated fresh- cut cantaloupe.

5) Texture:

Data in Table (3) indicated that texture decreased continuously with extending
the storage period in the different treatments used. These results were true in the two
seasons and agree with those of Lamikrana and Watson, (2007) on fresh —cut
cantaloupe. The decline in fruit texture may be due to the gradual breakdown of proto-
pectin to lower molecular fractions which are more soluble in water and this is directly
correlated with the softening of the fruits.(Wills et. al.,1981).

The obtained data revealed that the various applied treatments gave
significantly greater fruit texture as compared with untreated (control) treatment.
However, fresh- cut cantaloupe dipped in solution of Cacl, at 0.5% or Ca-lactate at 1%
were the most effective treatments in reducing the loss of texture during storage with no
significant differences between them in the two seasons, followed by H,0, at 0.15%. The
lowest value of texture was found in untreated control. These results were true in the
two seasons and agree with those of Luna-Guzman and Barrett (2000) who found that
fresh-cut cantaloupe dipped in Cacl, or Ca- lactate reduced the loss of texture during
storage.

The favorable effect of Ca-lactate or Cacl, could be due to that the calcium
maintain the cell wall structure in fruit by interacting with pectins in the cell wall to form
calcium pectate which assists molecular bonding between constituents of cell wall
(Degrave et. al.,, 2003) ; Calcium also increases cell wall turgor pressure and stabilizers
the cell membrane (Luna- Guzman and Barrett, 2000). Also, the free carboxylic acid
liberated by pectinmethyl esterase can interact with calcium to form a molecular network
which results in an improvement in firmness (Degrave et. al., 2003).

Regarding the interaction between postharvest treatments application and
storage period , data indicate that fresh- cut cantaloupe treated with Cacl2 at 0.5% or
ca-lactate at 1% was the most obvious in maintaining fresh-cut cantaloupe texture after
12 days of storage.

6) Total sugars:

Data in Table (4) showed that total sugar content of fresh- cut cantaloupe was

decreased as the storage period was extended. The decrease of this content is probably

due to the consumption of sugars through respiration (Wills et. a/.1981).
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All tested treatments reduced the total sugar loss as compared with control,
dipping fresh- cut cantaloupe in Cacl, at the two concentrations, Ca-lactate at 1% and
H,0, at 0.15% seems to be the most effective in reducing the total sugar loss. Ca-lactate
at 2% and H,0, at 0.30% were less effective in this concern. Similarly, Lamikrana and
Watson, 2007 found that dipping fresh- cut cantaloupe in Cacl, induces a delay in
consumption of sugar during storage with no detrimental effect on consumer acceptance.

In general, the interaction between postharvest treatments and storage
period were significant in the two seasons. Fresh- cut cantaloupe dipped in solution of
Cacl, at 0.5 or 1%, Ca-lactate at 1 % and H,0, at 0.15 % resulted in the highest total
sugar content after 12 days of cold storage at 4° C. While, untreated (control) gave the
lowest ones at the same period.

7) Total phenolic content:

Data in Table (4) show that the total phenolic content was decreased with the
prolongation of storage period. This decrease is probably due to the oxidation by poly
phenol oxidase (PPO) (Yamaguchi et al, 2003), it is also reported that quercetin was
oxidized directly by PPO. Moreover, Rabards ef. al. (1999) found that phenolic
compounds have a significant role oxidation processes as antioxidants and as substrates
in browning reactions.

Concerning the tested postharvest treatments, data show that all treatments
maintained the total phenolic compounds compared with the control. The dipping in
solutions of Cacl, at 0.5% or 1% and Ca-lactate at 1% were the most effective
treatments in reducing phenolic compounds loss.The higher concentration from Ca-
lactate and the two concentrations of H,O, were less effective in reducing total phenolic
loss. These results agree with those obtained by Altunkaya and Gokmen (2009) on
lettuce who found that the rate of degradation of individual phenolic compounds
decreased during storage when Cacl, was added. Acidification of samples appeared to
have an important function to stabilize phenolic compounds in product.

In general, there were significant differences between postharvest treatments
and storage period. The lowest value of total phenolic content was observed at the end
of storage period (12 days), while the highest one of this compound was found in fresh-
cut cantaloupe treated with Cacl, at 0.5 or 1% treatment. These results hold true in the

two seasons.
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8) Poly phenol oxidase (PPO) activity:

Data in Table (5) showed that PPO activity of fresh — cut cantaloupe was high

on zero time storage day and then increased with the prolongation of the storage period.
Also, data in the same Table show that immediately after processing, PPO activity was
decreased among various applied treatments than the control ones (which obtained the
maximum activity 100%). The increase of PPO activity in control treatment after cutting
is mainly due to activation process from latent to fully active form. In fact, as previously
reported by Canto et. al. (2001) tissue wounding involves the decompart metallization of
cellular components with the subsequent release of proteases involving a cascade of
reactions leading to the activation of latent PPO.
All studied treatments reduced the activity of PPO during storage if compared with
control. Cacl, and Ca-lactate at the two concentrations were more effective in delaying
PPO activity in fresh- cut cantaloupe during storage. These results agree with finding of
Mayer and Harel (1991) who found that Cacl, decreased pH.and the reduction in PPO
activity was associated with this decrease. Also calcium reduced PPO activity through
complexation with copper at the active site of the enzyme.

The interaction between treatments and storage period indicated that after 12
days of storage PPO activity for the control treatment, Cacl, at 0.5% and 1% ,Ca-lactate
at 1% or 2% and H,0, at 0.15 % and 0.30 % were 124.25, 97.35, 98, 99.65,
100.65,104.05, 112.95 (average in the two seasons)respectively.

9) Total microbial count:

Data in Table (5) showed that microbial growth in fresh- cut cantaloupe
increased with increasing the storage period particularly in untreated (control) treatment.
These results were true in the two seasons, similar results were reported by Luna-
Guzman and Barrett (2000) and Ukuku et. al. (2005), on fresh- cut cantaloupe.
Significant differences in microorganism growth were found between postharvest
treatments and untreated (control).

The fresh- cut cantaloupe treated with all used postharvest treatments had
lower level of microbial load in comparison to control treatment. Fresh- cut cantaloupe
dipped in Cacl; at 0.5 and 1% or Ca-lactate at 1%and H,0, at 0.15% provided the lowest
count in all types of microorganisms with no significant differences between them in the
first season. Ca-lactate at 2% or H,O, at 0.30 was less effective in reducing this

character. These results were agree with those of Luna-Guzman and Barrett (2000) who
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stated that Cacl, or Ca- lactate have provided an inhibitory effect on microbial growth,
while control treatment allowed for spore spreading and actually increased counts. Ukuku
et .al. (2005) found that the use of 2.5 % H,0, as postharvest dipping caused significant
reduction in populations of aerobic mesophilic ,yeast and mold on cantaloupe surface.

Calcium chloride or calcium lactate can lower interacellular pH or reduce water
activity (Shelef, 1994) which provides a protective antimicrobial barrier against food
borne pathogens in products (Weaver and Shelef, 1993).

Also, microflora is usually restricted to lactic acid bacteria when pH was low
(Luna-Guzman and Barrett, 2000). Calcium chloride enhance tissue resistance to bacterial
attach by stabilizing or strengthening cell walls (Mayer and Harel, 1991). For calcium
compound, it was reported that the antimicrobial property was due to calcium ability to
uncouple microbial transport processes (Saftner et al.,2003).

In general, the interaction between postharvest treatments and storage period
was significant during all storage periods. After 12 days of storage, data showed that
fresh-cut cantaloupe treated with Cacl, at 0.5 or 1%, Ca-lactate at 1% and H,0, at 0.15

% were effective in inhibition of bacterial growth.

CONCLUSION

From the previous results it could be concluded that fresh- cut cantaloupe
dipped in Cacl, at 0.5, Ca-lactate at 1%and H,0, at 0.15% was the most effective
treatments in inhibiting browning of cut surfaces (indicating by higher value of b value),
reducing total microbial count, reducing total phenolic loss and maintained quality
(texture, color, flavor and sugars . In addition, these treatments gave fruits with good

appearance for 12 days at 4°C and 95 %R H .
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Table 1. Effect of Cacl,, Ca- lactate and H,0, concentrations on General appearance and
Discoloration of fresh — cut cantaloupe.

2011/2012 2012/2013
Storage period days (SP) Mean Storage period days (SP) Mean
Treatment (T)
0 3 6 9 12 0 3 6 9 12

General appearance(Score)

Cacl; at 0.05 % 9.00 9.00 | 9.00 | 9.00 | 8.33 | 8.87 9.00 | 9.00 | 9.00 | 833 | 833 | 873

Cacl, at 1% 9.00 9.00 | 833 | 633 | 3.67 | 7.27 9.00 | 9.00 | 9.00 | 6.33 | 433 | 7.53

Ca-lactate at 1% 9.00 9.00 | 9.00 | 9.00 | 8.33 | 8.87 9.00 | 9.00 | 9.00 | 9.00 | 8.33 | 8.87

Ca-lactate at 2% 9.00 9.00 | 9.00 | 6.33 | 433 | 7.53 9.00 | 9.00 | 9.00 | 7.00 | 433 | 7.67

H,0; at 0.15 % 9.00 | 9.00 | 833 | 7.67 | 7.00 | 8.20 | 9.00 | 9.00 | 9.00 | 833 | 7.67 | 8.60
H,0; at 0.3% 9.00 | 9.00 | 833 | 633|433 | 740 | 9.00 | 9.00 | 833 | 767 | 7.00 | 8.20
Cont. 9.00 | 7.00 | 633 | 3.00 | 1.00 | 527 | 9.00 | 7.67 | 6.33 | 3.33 | 233 | 5.73
Mean 9.00 | 871 | 833 | 6.81 | 528 | 7.63 | 9.00 | 881 | 852 | 7.14 | 6.05 | 7.90
LSD at 0.05 T SP | T*SP T sP | T*sp
level for 0.28 | 0.30 | 0.42 0.22 | 0.27 | 0.31

Discoloration (Score)

Cacl, at 0.05 % 1.00 | 1.00 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 1.00 | 1.00 | 1.00 1.00

Cacl, at 1% 1.00 | 1.00 1.00 | 1.00 | 1.33 1.07 1.00 | 1.00 1.00 | 1.00 | 1.33 1.07

Ca-lactate at 1% 1.00 | 1.00 1.00 | 1.00 | 1.33 1.07 1.00 | 1.00 1.00 | 1.00 | 1.00 1.00

Ca-lactate at 2% 1.00 | 1.00 1.00 | 1.33 | 2.00 1.27 1.00 | 1.00 1.00 | 1.33 | 2.33 1.33

H0; at 0.15 % 1.00 | 1.00 1.00 | 1.00 | 1.32 1.06 1.00 | 1.00 1.00 | 1.00 | 1.33 1.07
H>0; at 0.3% 1.00 | 1.00 1.00 | 1.00 | 2.33 1.27 1.00 | 1.00 1.00 | 1.00 | 2.33 1.27
Cont. 1.00 | 1.33 2.00 | 3.00 | 4.00 | 2.27 1.00 | 1.00 | 2.33 | 3.33 | 433 | 240
Mean 1.00 | 1.05 1.14 | 1.33 | 1.90 1.28 1.00 | 1.00 1.19 | 1.38 | 1.95 1.30

T SP T*SP T SP T*SP

LSD at 0.05 level for
0.08 | 0.09 | 0.10 0.07 | 0.20 | 0.22
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Table 2. Effect of Cacl2, Ca- lactate and H202 concentrations on Color (L and b values)
of fresh — cut cantaloupe.

2011/2012 2012/2013
Treatment _ _
™ Storage period days (SP) Mean Storage period days (SP) Mean
0 3 6 9 12 0 3 6 9 12
L values
Cacl, at
0.05 % 55.20 | 55.10 | 54.80 | 54.60 | 54.10 | 54.76 | 49.90 | 49.20 | 49.00 | 48.80 | 48.90 | 49.06
. (]
Cacl, at 1
o 55.20 | 54.80 | 54.20 | 53.70 | 53.00 | 54.18 | 49.40 | 49.00 | 48.80 | 48.10 | 47.80 | 48.62
(]
Ca-lactate
at 19 55.20 | 54.90 | 54.70 | 54.40 | 54.00 | 54.64 | 49.40 | 49.10 | 48.90 | 48.60 | 48.10 | 48.82
(]
Ca-lactate
£ 20 55.20 | 54.60 | 54.00 | 53.40 | 52.80 | 54.00 | 49.40 | 48.60 | 48.00 | 47.10 | 46.30 | 47.88
a (]
H,0, at
0.15 % 55.20 | 54.80 | 54.60 | 54.30 | 53.90 | 54.56 | 49.40 | 48.90 | 48.60 | 48.30 | 48.00 | 48.64
. (]
H,0, at
0.3% 55.20 | 54.50 | 54.00 | 53.30 | 52.40 | 53.88 | 49.40 | 48.10 | 47.50 | 46.80 | 46.00 | 47.56
. (]
Cont. 55.20 | 54.00 | 53.40 | 51.10 | 49.10 | 52.56 | 49.40 | 47.10 | 46.20 | 44.20 | 42.30 | 45.84
Mean 55.20 | 54.67 | 54.24 | 53.54 | 52.76 | 54.08 | 49.40 | 48.57 | 48.14 | 47.41 | 46.77 | 48.06
LSD at 0.05 T SP T*SP T SP T*SP
levelfor | 013 | 017 | 0.19 023 | 0.24 | 026
b values
Cacl, at
0.05 % 45.30 | 45.10 | 45.00 | 44.80 | 44.60 | 44.96 | 48.50 | 48.30 | 48.10 | 47.80 | 47.30 | 48.00
. (]
Cacl, at 1
o 45.30 | 45.00 | 44.60 | 44.00 | 43.20 | 44.42 | 48.50 | 48.00 | 47.60 | 47.00 | 46.20 | 47.46
(]
Ca-lactate
£ 1% 45.30 | 45.00 | 44.90 | 44.70 | 44.40 | 44.86 | 48.50 | 48.10 | 47.90 | 47.60 | 47.10 | 47.84
a (]
Ca-lactate
at 29 45.30 | 44.20 | 43.80 | 43.70 | 43.00 | 44.00 | 48.50 | 47.30 | 47.30 | 46.80 | 46.00 | 47.18
(]
H,0, at
0.15 % 45.30 | 45.00 | 44.70 | 44.50 | 44.00 | 44.70 | 48.50 | 48.00 | 47.70 | 47.30 | 47.00 | 47.70
. (]
H,0, at
0.3% 45.30 | 44.00 | 43.00 | 42.30 | 41.70 | 43.26 | 48.50 | 47.00 | 46.60 | 46.60 | 45.50 | 46.84
. (]
Cont. 45.30 | 43.20 | 41.40 | 40.00 | 38.40 | 41.66 | 48.50 | 46.10 | 44.30 | 42.40 | 40.30 | 44.28
Mean 45.30 | 44.50 | 43.91 | 43.43 | 42.76 | 43.98 | 48.50 | 47.54 | 47.07 | 46.47 | 45.63 | 47.04
LSD at 0.05 T SP T*SP T SP T*SP
levelfor | 012 | 0.17 | 0.22 0.14 | 0.18 | 0.24
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Table 3. Effect of Cacl2, Ca- lactate and H202 concentrations on Flavor and Texture of

fresh — cut cantaloupe.

2011/2012 2012/2013
Treatment
Storage period days (SP Mean Storage period days (SP Mean
(m
0 3 6 9 12 0 3 6 9 12
Flavor (_ score
Cacl, at
5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
0.05 %
Cacl, at 1
5.00 5.00 5.00 4.33 4.00 4.67 5.00 5.00 5.00 4.00 3.67 4.53
%
Ca-lactate
5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 4.67 4.93
at 1%
Ca-lactate
5.00 5.00 5.00 4.67 4.00 4.73 5.00 5.00 5.00 4.33 4.00 4.67
at 2%
H,0, at
5.00 5.00 5.00 5.00 4.67 4.93 5.00 5.00 5.00 5.00 5.00 5.00
0.15 %
H,0, at
5.00 5.00 5.00 4.33 3.67 4.60 5.00 5.00 5.00 4.00 3.67 4.53
0.3%
Cont. 5.00 5.00 5.00 4.00 3.33 4.47 5.00 5.00 5.00 4.33 3.00 4.47
Mean 5.00 5.00 5.00 4.62 4.24 4.77 5.00 5.00 5.00 4.52 4.14 4.73
LSD at 0.05 T SP T*SP T SP T*SP
level for 0.10 0.13 0.15 0.11 0.14 0.17
Texture (g/cm?)
Cacl, at
12.24 | 12.06 | 11.87 | 11.52 | 11.17 | 11.77 14.06 | 13.72 | 13.41 | 13.10 | 12.82 | 13.42
0.05 %
Cacl, at 1
12.24 | 11.60 | 11.12 | 10.65 | 10.06 | 11.13 14.06 | 12.69 | 12.00 | 11.62 | 11.43 12.36
%
Ca-lactate
12.24 | 12.12 | 11.80 | 11.42 | 11.27 | 11.76 14.06 | 13.61 | 13.32 | 13.16 | 12.72 | 13.37
at 1%
Ca-lactate
12.24 | 12.40 | 11.00 | 10.51 | 10.08 | 11.25 14.06 | 12.54 | 12.06 | 11.51 | 11.35 12.30
at 2%
H,0, at
12.24 | 11.11 | 11.50 | 11.06 | 10.80 | 11.34 14.06 | 13.11 | 12.74 | 12.14 | 11.81 12.77
0.15 %
H,0, at
12.24 | 11.62 | 11.12 | 10.68 9.72 11.08 14.06 | 12.51 | 11.87 | 11.31 | 11.06 | 12.16
0.3%
Cont. 12.24 | 11.32 | 10.64 | 10.02 9.11 10.67 14.06 | 12.01 | 11.42 | 11.00 | 10.41 11.78
Mean 12.24 | 11.75 | 11.29 | 10.84 | 10.31 11.29 14.06 | 12.88 | 12.40 | 11.98 | 11.66 | 12.60
LSD at 0.05 T SP T*SP T SP T*SP
level for 0.13 0.17 0.22 0.11 0.14 0.19
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Table 4 . Effect of Cacl2, Ca- lactate and H202 concentrations on Total sugars % and
Total phenol content of fresh — cut cantaloupe.

2011/2012 2012/2013
Treatment (T) Storage period days (SP Mean Storage period days (SP) Mean
0 3 6 9 12 0 3 6 9 12

Total sugars %

Cacl, at 0.05 % 8.24 800 | 772 {73169 | 764 | 731|711 | 703 | 6.85 | 6.13 | 6.89

Cachat 1% 8.24 7.91 764 | 723 685 | 757 | 731|703 | 692 | 6.50 | 6.03 | 6.76

Ca-lactate at 1% 8.24 784 | 745 [ 710|672 | 747 | 731 | 7.06 | 681 | 6.32 | 6.00 | 6.70

Ca-lactate at 2% 8.24 750 | 711 [ 685|613 | 717 | 7.31 | 682 | 6.54 | 6.03 | 580 | 6.50

Hy0, at 0.15 % 8.24 7.72 745 | 7.07 | 6.69 | 7.43 7.31 | 695 | 6.82 | 6.24 | 592 | 6.65

H,0, at 0.3% 8.24 740 | 7.00 [ 6.62 | 603 | 7.06 | 7.31 | 6.61 | 642 | 593 | 5.50 | 6.35

Cont. 8.24 7.25 684 | 630 | 572 | 687 | 731 | 6.46 | 6.00 | 5.41 | 5.03 | 6.04
Mean 8.24 766 | 732 [ 693|644 | 732 | 731|686 | 6.65 | 6.18 | 5.77 | 6.56
LSD at 0.05 level T SP T*SP T SP_| T*SP
for 0.22 0.25 0.30 0.21 | 0.26 | 0.28

Total phenol content (mg/100 gm Fw)

Cacl, at 0.05 % 10.32 | 10.10 | 994 [ 961 | 878 | 9.75 | 9.10 | 9.00 | 875 | 8.14 | 7.50 | 8.50

Cachat 1% 10.32 | 10.15 | 9.82 | 9.54 | 8.91 9.75 |19.10 | 9.02 | 861 | 825 | 7.67 | 8.53

Ca-lactate at 1% 1032 | 994 | 9.70 | 9.20 | 850 | 9.53 | 9.10 | 8.92 | 855 | 8.00 | 7.53 | 8.42

Ca-lactate at 2% 10.32 | 9.85 932 | 871|814 | 927 |9.10 | 874 | 814 | 764 | 7.12 | 8.15

Hy0, at 0.15 % 10.32 | 9.65 9.23 | 843 | 806 | 9.14 | 9.10 | 850 | 8.00 | 7.42 | 7.05 | 8.01

H,0, at 0.3% 10.32 | 9.75 9.03 [ 827 793 | 9.06 | 9.10 | 867 | 8.10 | 7.37 | 6.92 | 8.03

Cont. 1032 | 9.52 | 9.71 | 800 | 703 | 892 | 9.10 | 830 | 784 | 7.03 | 6.07 | 7.67
Mean 10.32 | 9.85 9.54 [ 882|819 | 934 |9.10 | 874 | 828 | 7.69 | 7.12 | 8.19
LSD at 0.05 level T SP T*SP T SP_| T*SP

for 0.14 0.15 0.18 0.13 | 0.16 | 0.19
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Table 5. Effect of Cacl,, Ca- lactate and H,0O, concentrations on poly phenol oxidase and

total microbial count of fresh — cut cantaloupe.

2011/2012 2012/2013
Treatment
™ Storage period days (SP) Mean Storage period days (SP) Mean
0‘3‘6‘9‘12 0‘3‘6‘9‘12
Poly phenol oxidase (Units/g of fruit/min)
Cacl, at
0.05 % 90.20 92.30 94.60 97.30 98.30 94.54 88.20 89.40 91.50 93.40 96.40 91.78
A 0
Cacl at 1
o 91.20 91.90 93.80 96.50 98.50 94.38 89.30 90.20 91.60 94.30 97.50 92.58
0
Ca-lactate
£ 100 93.50 96.10 98.40 99.20 | 100.10 | 97.46 94.50 95.80 93.50 96.40 99.20 95.88
a (]
Ca-lactate
£ 200 94.30 96.20 98.70 99.30 | 101.40 | 97.98 95.20 96.10 94.20 97.30 99.90 96.54
a (]
H,0, at
0.15 o 96.20 97.50 | 100.20 | 102.40 | 104.50 | 100.16 | 97.30 98.90 | 100.40 | 102.40 | 103.60 | 100.52
. 0
H,0, at
0.3% 97.10 100.70 | 105.10 | 109.50 | 114.20 | 105.32 97.50 99.20 105.30 | 108.40 | 111.70 | 104.42
. 0
Cont. 100.00 | 107.50 | 111.70 | 117.30 | 125.10 | 112.32 | 100.00 | 109.50 | 112.10 | 119.20 | 123.40 | 112.84
Mean 94.64 97.46 | 100.36 | 103.07 | 106.01 | 100.31 | 94.57 97.01 98.37 | 101.63 | 104.53 | 99.22
LSD at 0.05 T SP T*SP T SP T*SP
level for 1.24 1.62 1.94 1.43 1.75 1.92
Total microbial count ( CFU/ gm )
Cacl, at
0.51 0.92 1.14 1.35 1.75 1.13 0.57 1.26 1.74 1.87 2.27 1.54
0.05 %
Cacl at 1
o 0.51 0.98 1.20 1.43 1.92 1.21 0.57 1.35 1.62 1.97 2.38 1.58
0
Ca-lactate
0.51 0.85 1.22 1.32 1.81 1.14 0.57 1.14 1.65 1.81 2.54 1.54
at 1%
Ca-lactate
0.51 1.24 1.65 1.72 2.14 1.45 0.57 1.41 1.92 2.41 2.71 1.80
at 2%
H,0, at
0.51 1.06 1.32 1.49 1.98 1.27 0.57 1.17 1.63 2.01 2.22 1.52
0.15 %
H,0, at
0.51 1.31 1.41 1.77 2.24 1.45 0.57 1.48 1.99 2.12 2.37 1.71
0.3%
Cont. 0.51 1.75 2.25 3.34 3.97 2.36 0.57 1.87 2.34 2.88 3.68 2.27
Mean 0.51 1.16 1.46 1.77 2.26 1.43 0.57 1.38 1.84 2.15 2.60 1.71
LSD at 0.05 T SP T*SP T SP T*SP
level for 0.07 0.11 0.13 0.09 0.13 0.17
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