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ABSTRACT: This experiment was carried out on peeled cactus pear fruits
as fresh cut product during 2002 and 2003 seasons. The aim of this research
is to evaluate the effect of wrapping film with polypropylene (liner and
individual) to improve the keeping quality of two cultivars (Farawla and
Balady) during cold storage at 0°C and 90 % RH. The Farawla cultivar had the
lowest weight loss, decay, texture of flesh fruits, T.S.S and good visual
quality, when compared with Balady cv. under long-term storage conditions.
Wrapping fruits individually with polypropylene film was the most effective in
reducing weight loss and decay percentages, than the liner wrapping with
polypropylene film. In addition, wrapping fruits individually with
polypropylene film maintained fruit's quality (texture, T.S.S, ascorbic acid
and visual quality) during cold storage. While, weight loss and decay
percentages were greater in the unwrapped fruits (control). Concerning the
storage period, weight loss and decay percentages of peeled cactus pear
fruits increased with the prolongation of storage period, while T.S.S. %,
ascorbic acid content, texture flesh fruits and visual quality were decreased
during storage periods. Therefore, individual wrapping of peeled cactus pear
fruits (Farawla cv.) can be useful in extending its shelf life.

Key words: Cactus pear — fresh cut - wrapping film - quality parameters -
storage period.

INTRODUCTION

Cactus pear (Opuntia ficus — indica (L.) Mill) fruits represent a very
important food source in satisfying the nutritional needs of populations of
various countries (Pimienta, 1993). However, the nutritional, medicinal and
human health properties of cactus pears are factors that could contribute to
an increase in cactus pear consumption (Hegwood, 1990). In particular, they
are rich in vitamin C, calcium, magnesium and diabetic fiber (Shapiro and
Gong, 2002). Marketing cactus as ready to eat (fresh —~ cut) products may
significantly expand their consumption; on condition that their quality, safety
and longevity would satisfy the market demands (Goldman et al, 2005). Fresh
cut of cactus pear is more perishable than the unprocessed row materials
from which they are made, because internal tissues are exposed and
generally lack skin or cuticle as a protective covering. In addition, the fresh
cut processing accelerates the metabolism of the tissue. The combination of
the exposed and injured internal tissues and accelerated metabolism places
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severe stress on the fresh cut product, which subsequently affects the sheif
life and quality of the product (Piga et al, 2000; Saenz, et al/, 2001and Corbo,
et al, 2004). Furthermore, peeled cactus pears maintained satisfactory visual,
organoleptic and microbiological quality for at least 14 days when stored in
micro perforated packages at 4C.At8°C storage for more than 10 days it
was accompanied by a sharp increase of yeast population. They also found
that peeling did not accelerate fruit deterioration (Goldman et al, 2005). High
quality can be maintained by selecting produce at proper maturity and
controlling deterioration with low temperature and modified atmosphere
packages.

During post-harvest life of cactus fruits there are a serious problem
expressed as weight and water loss because it decreases salable weight and
appearance. However, cooling to 0 'C is the primary mean of maintaining
good salable conditions, fresh fruit and good appearance .When cactus pear
fruits were stored at 0 'C, quality could be maintained for two months and the
fruits were tolerant to low temperature (Berger et al, 1978). Storage at lower
temperature (5°C) reduces water loss by reducing the vapor pressure deficit
(Cantwell, 1986) and (Chessa and Barbera, 1984). Whereas, cold storage
(10°C) of peeled cactus allows the fruits to maintaln firmness and to reduce
water losses and fungus incidence (Ochoa et al, 2002). On the other hand,

storing peeled cactus pears at less favorable conditions will accelerate
quality deterioration (Cantwell, 1995). When peeled fruits were held at 20 °C,
their life was shortened to 3 — 5 days (Goldman et al, 2005). However, the
shelf life of fresh cut cactus pears (peeled intact or in halves), packed in bi-
directional polypropylene bags 25 ym thick, sealed and stored at 4°C, can be
extended up to 20 days without affecting their quality (Garcia, et al, 2006).

Utilization of permeable polymeric films to achieve modification of
- package atmospheric gases concentration offer ample potential to extend
peeled cactus pear shelf life (Cantwell, 1992). Therefore, atmospheric
modification within a package develops as a result of the respiration rate of
the tissue and gas diffusion characteristics of the film (Kader, 2002).

Wrapping peeled cactus pear fruits in polymeric films retards water loss
which enhances maintenance of visual quality and minimizes the loss of
firmness and vitamin C content (Piga et al, 1996). Micro perforated packages
slightly delayed quality change in peeled cactus pears as compared to non -
peeled fruits (Goldman et al, 2005).

With respect to cactus pears cultivars, it was found that large differences
among cactus pear cultivars were evident in total soluble solids (12 - 17 %),
titratable acidity (0.03 — 0.12 %), pH (6.0 — 6.6) and ascorbic acid contents (20
— 40 mg / 100 g fresh weight). Furthermore, cactus pear varieties differed in
weight loss and decay percentages during cold storage. (Kader, 2000).

The cultivars Burrona and Cristalina had the lowest loss of pulp firmness,
weight loss, and respiratory rate and chilling injury levels when compared
with the cultivars Copena - Torreoja and Copena (Garcia et al, 1997).
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Moreover, the firmness of cactus pear fruits decreased during storage at 20
°C for one month. Weight loss and decay percentage increased gradually with
prolongation of storage period (Rodriguez, et al, 1992). -

The purpose of this experiment was to evaluate using the wrapping film
with polypropylene (liner and individual) on improving the keeping quality of
two cultivars (Farawla and Balady) during cold storage (0°Cand 90 % RH).

MATERIALS AND METHODS

This study was carried out in a private orchard during two successive
seasons 2002 and 2003 at South Tahrir district, Behera Governorat. Cactus
pear (Opuntie ficus — indice (L.) Miller) Balady (B) and Farawla (F) cultivars
were used in this study. Agricultural practices took place whenever it was
necessary according to the recommendations of Ministry of Agriculture.
Cactus pear fruits were picked at yellow — green stage for Balady cv. and
pink for Farawla cv. in the mid season and transported immediately to the
laboratory of fruit handling department, Horticulture Research Institute (HRI),
where sound and healthy fruits were chosen for storage experiment.

The fruits of each cultivar were peeled and divided into three groups: the
first group was the peeled fruits of each cultivar were packed in foam tray (20
x 10 x 2.5 cm) and tightly over wrapped (liner (L)) with 20 p thick
polypropylene .The second group was wrapped individually (1) in 20 p thick
polypropylene .The last group was the unwrapped fruits (control). Twelve
replicates were prepared for each treatment type for both cultivars. Each
replicate contained eight fruits. All treatments were stored at 0°C and 90 %
RH. Three replicates from each treatment were taken and examined every 7
days for quality parameters.

The following data were recorded: :
s Weight loss percentage was estimated according to the following equation:
Initial weight of fruits — weight of fruits at sampling date
Weight loss % =

Initial weight of fruits x 100

e Decay percentage was estimated according to the following equation:
Weight of decayed fruits
Decay percentage = x 100
Original weight of the sample

¢ Visual quality was evaluated using a 1 — 5 scale with 9 = Excellent, 7 = good,
5 = Fair, 3 = poor, 1 = unusable fruit evaluated at less than 3 and
considered unmarketable (Kasmire et al., 1974 and Able et al., 2002).

s Texture: this factor is estimated by measuring resistance of fruit flesh (at a
middle position) to a penetrating needle of a texture analyzer instrument
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(Lfra texture analyzer) for a fixed distance of 3 millimeters inside fruit flesh
and firmness is expressed in gram units.

e Color Hue angle: Intensity of color was estimated by Hunter colorlmeter
(DP9000) for each fruit, and color Hue angle was calculated as “tan ! bra”.
Color was represented by a (green — red) and b (blue — yellow) .The hue®
was estimated as 0° = red —purple, 90° = yellow, 180° = blush - green, 270° =
blue. (McGuire, 1992).

« Total soluble solids (T.S.S.) percentage was determined using an Abbe
refractometer.

¢ Ascorbic acid: was determined by using 2,6-Dichlorophenclindophenol dye
and 2% Oxalic acid as a substrate and calculated per 100 ml of juice
(A.0.A.C, 1990).

o pH values: This value was estimated by a pH meter instrument (Schott
Gerate).

¢ Statistical analysis: Means were compared by the L. S. D. value at 5% level.
(Snedecor and Cochran, 1990).

RESULTS AND DISCUSSION
¢ Physical characteristics

1- Weight loss:

The results in Table (1) indicated that weight loss at cold storage was
significantly affected by cultivar, wrapping and storage period.

Concerning the effect of cuitivar on weight loss percentage during
storage, data indicated that there were significant varietals differences.
Cultivar (F) exhibited the lowest weight loss compared with cv. (B). These
results are in harmony with the results obtalned by Cantwell (1986) and
Rodriguez, et al, (1992), on cactus pears.

This result could be due to the genetic reactions of different cultivars and
also to the fruits chemical constituents, which needed some work to clarify
these arguments. However, it was noticed that wrapping fruits showed
significant differences in their fruit weight loss percentage. in this respect,
wrapping peeled cactus pear fruits slowed the rate of weight loss
comparatively to the highest ones obtained from unwrapped fruits (control).
Wrapping fruits individually surpassed the liner wrapping with polypropylene
in minimizing fruit weight loss percentage during storage in both cultivars.

Wrapping provides excellent protection from weight loss as it minimizes
air movement in a microclimate with a very high humidity around the fruits.
Moreover, modification of the atmosphere around the cactus pear fruits as a
result of respiration may relatively reduce water loss due to its inhibiting
effect on senescence. Goldman, et al., (2005) and Garcia, et al, (2006).

Weight loss percentage of peeled cactus pear fruits increased by the
prolongation of the storage periods. This continuous loss in weight during
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storage results from the loss of water by transpiration and dry mater due to
respiration.

Regarding the effect of interaction between cultivars and wrapping
obviously it had positive effect on loss in weight. It is clear that cv. (F)
wrapped individually with polypropylene had the lowest weight loss
percentage.

Table (1): Effect of variety, modified atmosphere packaging (MAP) and
storage periods on Weight loss percentage of fresh cut cactus
pear fruits stored at 0 °C during 2002 and 2003 seasons.

2002 season 2003 season
Varieties MAP Storage period in Storage period in
days Mean days Mean
0 7 14 21 0 7 14 21
L 133 | 218 | 252 | 2.01 1.65 | 2.54 | 481 | 1.32
B | 035 | 117 | 1.82 | 1.1 0.26 | 0.85 | 0.92 | 0.68
Control 286 | 6.25 | 9.42 | 6.18 2,64 | 593 | 8.14 | 5.57
Mean 1.51 | 3.20 | 4.59 - 1.32 | 3.11 | 4.62 -
L 0.30 | 0.87 | 1.43 | 0.87 0.84 | 1.03 | 1.47 | 1.11
F | 0.27 | 0.49 | 0.66 | 0.47 0.45 | 0.83 | 1.00 | 0.76
Control 215 | 5.04 | 821 | 5.13 194 | 482 | 762 | 4.79
Mean 0.91 | 213 | 343 - 1.08 | 2.22 | 3.36 -
L 0.82 | 1.53 | 1.98 | 1.44 095 | 1.79 | 3.14 | 1.96
MAP 1 0.31 | 0.83 | 1.24 | 0.79 0.36 | 0.84 | 0.96 | 0.72
Control 251 | 565|882 | 5.66 229 | 538 |7.88 | 5.18
Mean 1.21 | 2.67 | 4.01 1.20 | 2.67 | 3.99 -
LS.Dats«
Variety A: 012 0.09
MAP B: 0.09 0.06
Storage period C: 0.09 0.06
A x B: 0.20 0.12
AxC: 0.21 0.12
BxC: 0.16 0.11
AxBxC: 0.35 0.25
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2- Color determination:

From data displayed in fig. (1), it is evident that fresh color did not change
noticeably during the cold storage and till its termination. Cactus pear fruits
of cv. (B) were less yellowish than cv. (F), which had more yellowish with
orange - red tint. Hue angle of (B) fruit at the start was (85.5) at the first
season and (82.3) at the second season and after 21 days in cold storage,
package type had no effect on the color which was relatively stable, for (F) cv.
Fruits of the second season tended to be less developed in color with hue
values moving slowly backwards (after 21 days), all values exceeded slightly
the start value of (37.1) but that could be due to fruit natural randomness
only. This conclusion agrees with those of Merin et al (1987) who stated that
pigments of cactus are stable at a temperature range wide and also it is
almost similar to results of Morga et al, (2006).
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Fig. (1): Effect of variety, modified atmosphere packaging (MAP) and storage
-periods on color (h°) of fresh cut Cactus pears fruits stored at 0 °C
during 2002 and 2003 seasons.

3- Decay percentage:

Results presented in Table (2) revealed that the tested cultivars showed
significant differences in their fruit decay. In this respect, cv. (F) showed the
lowest decay percent, and cv. (B) gave the highest decay value.

Concerning the effect of the wrapping film, the presented data showed
that all wrapping treatments effectively controlled decay percentage as
compared with control. The lowest decay percentage was noted in peeled
cactus pear fruits wrapped individually in polypropylene in the two seasons.
The decay percentage of fruits was significantly increased with prolongation
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of the storage periods. The decay started slowly and successively increased
till the end of storage. This was a result of the changes, which occurred in
fruits during storage, which caused an increase of moisture condensation on
external surface of fruits. This consequently decreases fruit firmness, as well
as, the transformation of complex compounds to simple forms with more
liability to fungus infection. These resuits are in agreement with those
obtained by Garcia et al., (1997), on peeled cactus pear fruits. With respect to
the effect of the interaction between cuitivars and wrapping film on the decay
percentage, it was clear that the cv (F) wrapped individually with
polypropylene had the lowest value of decay.

Table (2): Effect of variety, modified atmosphere packaging (MAP) and
storage periods on decay percentage of fresh cut cactus pear
fruits stored at 0 °C during 2002 and 2003 seasons.

2002 season 2003 season
Varieties MAP Storage period in days Mean Storage period in days Mean
] 7 14 21 0 7 14 21
L 0.00 | 3.21 | 28.18 | 10.46 0.00 | 4.23 ) 25.34 | 9.86
B 1 0.00 | 0.00 | 10.23 | 3.41 000 | 000 | 11.25 | 3.75
Control 13.26 | 30.21 | 65.14 | 36.20 11.24 | 34.62 | 71.24 | 39.03
Mean 442 | 1114 | 34.52 - 3.75 | 12.95 | 35.94 -—
L 000 | 000 | 817 | 272 000 | 2.13 | 49.23 | 17.12
F 1 0.00 | 0.00 | 493 | 1.64 000 | 000 | 314 | 1.05
Control 10.17 | 23.68 | 52.17 | 28.67 9.32 | 30.12 | 67.25 | 35.56
.. Mean_ 3.39 | 789 | 21.76 - 3.11 | 10.75 | 39.87 -
L 0.00 | 161 | 1818 | 6.60 000 | 318 | 37.29 | 13.49
MAP 1 0.00 | 0.00 | 7.58 | 253 0.00 | 0.00 | 7.19 24
Control 11.72 | 26.95 | 58.66 | 32.44 10.23 | 32.37 | 69.25 | 37.30
Mean 391 | 952 | 28.14 - 3.41 | 11.85 | 37.91 -
LS.Datgu
Variety A: 0.13 012
MAP B: 0.10 0.11
Storage period C: 0.10 0.10
A x B: 0.18 e 0.16
AxC: 0.18 0.16
BxC: 0.16 0.14
AxBxC: 0.30 0.28
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4- Visual quality:

Data in Table (3) involve the effect of cultivar on fruit visual quality during
storage; as it indicated that there were significant varietals differences in
their character of cactus fruits. Fruits of cv. (F) surpassed cv. (B) in visual
quality during storage.

Table (3): Effect of variety, modified atmosphere packaging (MAP) and
storage periods on visual quality of fresh cut cactus pear fruits
stored at 0 °C during 2002 and 2003 seasons.

2002 season 2003 season
Varieties MAP Storage period in Storage period in
days Mean days Mean
0| 7 14 21 0, 7 14 21
L 9| 7 5 3 6.0 9| 7 5 3 6.00
B | 9| 9 7 5 75 19| 9 7 5 7.50
Contro! | 9 5 3 1 4.5 9 5 3 1 45
Mean 9 7 5 3 -—- 9 7 5 3 ---
L 9, 9 7 5 7.5 9| 9 7 3 7.00
F { 9| 9 9 7 85 |9 | 9 9 7 8.50
Control |9 | 5 3 1 4.5 9| 5 3 1 4.50
Mean 9| 7.66 | 6.33 | 4.33 - 9767 |6.33| 3.67 -
L 9| 8 6 4 675 |9 | 8 6 3 6.00
MAP i 9] 9 8 6 800 |9 | 9 8 6 8.00
Control | 9 5 3 1 4.5 9 5 3 1 4.50
Mean 9| 733|567 3.67 -— 9 | 7.33 | 5.67 | 3.33 -
LS.Datsy
Variety A: 0.25 0.26
_ MAP B: 0.19 0.20
Storage period C: 0.21 0.21
A x B: 36 0.32
AxC: 3.0 0.36
BxC: 2.6 0.28
AxBxC: 0.49 0.39

Table (3) shows that there were significant differences in visual quality
due to wrapping film. Application of the wrapping film effectively maintained
a high visual quality as compared with control treatment. Furthermore, visual
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quality was relatively better for samples wrapped individually with
polypropylene than samples with liner wrapping. These results are in
agreement with those reported by Goldman (2005) who pointed that peeled
cactus fruit stored in micro-perforated packages at 4°C maintained
satisfactory visual and inhibited quality deterioration of metabolic activity.

As to storage period, visual quality of peeled cactus pear declined with
the prolongation of the storage period, and this may be due to the physical
injuries of fruits tissue inflicted upon processing and accelerate the
metabolism and hence, caused changes in nutritional and sensory properties
leading to quick decrease of quality at shelf life. (Amal, 2006). The interaction
between cultivars and wrapping film were not significant. The resuits
indicated that by the end of storage period, peeled cactus pears fruits
cultivar (F) wrapped individually maintained the highest visual quality score.

5- Texture:

Results in Table (4) revealed that fruit texture was significantly affected by
cultivars where cv. (F) gave the highest fruit texture values compared with (B)
cv. during storage. These results were true in the two seasons. Garcia et al.,
(1997) found that cultivars Cristalina, Picochulo and Amariflo Montesa
registered initial values of firmness higher than the other cultivars of cactus
fruits, and found also that cv. Cristalina showed the highest firmness value
compared to other cultivars after three months of cold storage. With respect
to wrapping film, data indicated that wrapping cactus fruits individually with
polypropylene film led to significant reduction in the rate of fruit softening
followed by liner wrapping with the same film. Whereas, unwrapped ones
(control) had the highest softening value. Data in Table (4) revealed that
cactus fruits before storage were firmer than by the end of storage period.
There was significant reduction in fruit texture values with prolongation of
investigation. These results are in agreement with those obtained by
Cantwell (1986) and Rodriguez et al, (1992) on cactus pear fruits. The
decrease in fruit texture values may be due to the gradual breakdown of
prospecting to lower molecular weight fractions, which are more soluble in
water, and this was directly correlated with the rate of softening of the fruits
(Wills et al., 1981). The interaction between cuitivars and wrapplng film was
significant in both seasons.

 Chemical characteristics:

1. T.S.S and Ascorbic acid:

Concerning the effect of cultivars on fruit T.S.S. and ascorbic acid content
during storage, data indicated that there was a significant difference in these
characters of cactus fruits. Fruits of cultivar (F) had the highest values of
T.S.S. and ascorbic acid content compared with (B) cultivar. This was
obvious in both seasons. These resuits are in harmony with those obtained
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by Garcia et al, (1997). There were significant differences in T.S.S. and
ascorbic acid content due to wrapping film. Wrapping significantly reduced
the degradation of T.S.S. and ascorbic acid. Peroxidases play an important
role in enzymatic degradation of T.S.S. and ascorbic acid (Wang. 1990).

Reduction in O; within the wrapped sample can protect these characters,
presumably through prevention of oxidation.

Table (4): Effect of variety, modified atmosphere packaging (MAP) and storage
periods on texture (gm) of fresh cut cactus pear fruits stored at 0 °C
during 2002 and 2003 seasons.

2002 season 2003 season
Varieties | MAP Storage period in days Mean Storage period in days Mean
0 7 14 21 0 7 14 21
L 30.67 | 24.33 | 19.33 | 15.00 | 22.33 | 28.33 | 23.33 | 20.00 | 16.67 | 22.08
B | 30.67 | 27.33 | 25.00 | 21.33 | 26.08 | 28.33 | 25.33 | 24.00 | 21.33 | 24.75
Control | 30.67 | 21.67 | 18.33 | 11.67 | 20.59 | 28.33 | 23.67 | 20.33 | 13.00 | 21.33
Mean 30.67 | 24.51 | 20.88 | 16.00 - 28.33 | 24.11 | 21.44 | 17.00 -—
L 33.33 1 27.33 | 21.67 | 18.33 | 25.17 } 30.67 | 24.33 | 21,00 | 17.67 | 23.42
F I 33.33 | 30.33 | 27.67 | 23.00 | 28.58 | 30.67 | 27.33 | 25.00 | 22.33 | 26.33
Control | 33.33 | 23.67 | 20.00 | 15.67 | 23.17 | 30.67 | 23.00 ! 20.67 | 14.33 | 22.17
Mean 33.33 | 27.11 | 23.11 | 19.00 -~ 30.67 | 24.88 | 22.22 | 18.11 -
L 32.00 | 25.83 | 20.50 | 16.67 | 23.75 | 29.50 | 23.83 | 20.50 | 17.17 | 22.75
MAP i 32.00 | 28.83 | 26.34 | 22.17 | 27.34 | 29.50 | 26.33 | 24.50 | 21.83 | 25.54
Control | 32.00 | 22.77 | 19.17 | 13.67 | 21.90 | 29.50 | 23.34 | 20.50 | 13.67 | 21.75
Mean 32.00 | 25.81 | 22.00 | 17.50 -— 29.50 | 24.50 | 21.83 | 17.55 -
LSDatgy
Variety A: 0.96 0.87
MAP B: 1.20 0.96
Storage period C: 1.25 0.97
AxB: 1.30 0.99
AxC: 1.33 1.04
BxC: 1.36 1.13
AxBxC: 1.40 | 1.23

Data in Tables (5 and 6) demonstrated that T.S.8 and ascorbic acid
content of cactus pear fruits were significantly higher at the beginning of
storage and then decreased with the prolongation of the storage period. The
reduction in these characters during storage might be due to the higher rate
of sugar loss through respiration than water loss through transpiration.
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These results are true in both seasons. These results are in agreement with
those obtained by Alvarado. Sosa (1978) who reported that T.S.S and
ascorbic acid and sugar contents were declined with time in cold storage.
Regarding the interaction effect of cultivars and wrapping film during
storage, the highest value of fruits T.S.S. and ascorbic acid content were

recorded in fruits of cv.( F) wrapped individually with polypropyiene. On the
other hand, the lowest values were obtained from untreated fruits of cv. (B)

Table (5): Effect of variety, modified atmosphere packaging (MAP) and storage
periods on T.S.S percentage of fresh cut cactus pear fruits stored at 0 °C
during 2002 and 2003 seasons.

2002 season 2003 season
Varieties | MAP Storage period in days Storage period in days
Mean - Mean
0 7 14 21 0 7 14 21

L 11.41 ) 11.15 ) 10.95 | 10.61 | 11.03 | 11.92 | 11.73 [ 11.60 | 11.24 | 11.62
B 1 11.41 | 11.13 | 10.90 | 10.66 | 11.03 | 11.92 | 11.75 | 11.63 | 11.36 | 11.66
Control | 11.41 | 11.25 | 11.69 | 10.52 ] 11.29 | 11.92 | 11.77 | 11.50 | 11.02 | 11.55

Mean 11.41 | 11.18 | 11.27 | 10.59 - 11.92 1 11.75 | 11.57 | 1.1 -

L 12.62 | 12.54 | 12.23 | 12.06 | 12.36 | 12.71 | 12.62 | 12.41 | 12,16 | 12.48
F 1 12.62 | 12.58 | 12.19 | 12.091 12.37 | 12.71 | 12.67 | 12.56 | 12.20 | 12.53
Contro! | 12.62 | 12.57 | 12.26 | 11.84 | 12.32 | 12.71 | 12.66 | 12.24 | 11.91 | 12.36

Mean 12.62 | 12.56 | 12,23 | 11.99 - 12.71 ) 12.63 | 1240 | 12.09| -

I— L 12.02 | 11.28 | 11.59 | 11.34 | 11.55 | 12.31 | 12.18 | 12.00 | 11.70 | 12.05
MAP I 12.02 | 11.86 | 11.59 | 11.38 | 11.71 | 12.31 | 12.21 | 12.09 | 11.78 | 12.09
Control 112.02 | 11.91 1 12.11 [ 11.18] 11.81 ] 12.31 | 12.19 | 11.87 | 11.47 ] 11.96

Mean 12.02 | 11.68 | 11.76 | 11.30 - 12.31 | 1219 | 11.98 | 11.65 -
LS.Datsx
Variety A: 0.13 ' 0.11
MAP B: 0.10 0.09
Storage period C: 0.10 0.08
AxB: 0.14 0.11
AxC: 0.14 0.12
BxC: 0.13 0.12
AXBxC: ' 0.25 0.21
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Table (6): Effect of variety, modified atmosphere packaging (MAP) and storage
periods on ascorbic acid (mg / 100g fresh weight) of fresh cut cactus pear
fruits stored at 0 °C during 2002 and 2003 seasons.

2002 season 2003 season
Varieties MAP Storage period in days Mean Storage period in days Mean
0 7 14 21 0 7 14 21
L 37.77 | 35.30 | 30.67 | 25.20 | 32.24 | 38.13 | 36.33 | 32.15 | 27.26 | 33.47
B 1 37.77 | 36.00 | 30.24 | 24.10 | 32.03 | 38.13 | 36.34 | 31.28 | 28.24 355)?
Control |37.77 | 36.10 | 30.12 | 22.41] 31.60 | 38.13 | 36.71 | 30.74 | 21.28 | 31.72
Mean 37.77 | 358 | 30.34 | 23.90 - 38.13 | 36.46 | 31.39 | 25.59 -
L 44.83 | 41.77 | 38.83 | 35.27 | 40.18 | 42.90 | 40.62 | 36.17 | 31.16 | 37.71
F | 44 83 | 41.83 | 38.31 | 35.41 | 40.10 | 42.90 | 40.67 | 36.28 | 31.19 | 37.77
Control | 44.83 | 41.91 | 37.15 ) 31.17 | 38.77 | 42.90 | 40.92 | 35.17 | 29.19 | 37.05
Mean 44.83 | 41.83 | 38.09 | 33.95 - 4290 | 40.73 | 35.87 | 30.51 -
L 41.30 | 38.54 | 34.75 [ 30.24 | 36.21 | 40.52 | 38.48 | 34.16 | 29.21 | 35.59
MAP | 41.30 | 38.92 | 34.28 | 29,76 | 36.07 } 40.52 | 38.51 | 33.78 | 29.70 | 35.63
Control | 41.30 [ 39.01 | 33.64 | 26.79 | 35.19 | 40.52 | 38.82 | 32.96 | 25.24 | 34.39
Mean 41.30 | 38.82 | 34.22 | 28.93 - 40.52 38.6L 33.63 | 28.05 -
LSDatsy
Variety A: 0.14 0.15
MAP B: 0.14 0.13
Storage period C: 0.12 0.13
AxB: 0.12 0.114
AxC: 0.13 0.11
BxC: 0.17 0.12
AxBxC: 0.36 0.31
2- pH value:

Results in Table (7) showed that cv.(F) had relatively lower pH values at
the start than cv.(B). (5.93) For cv.(F) in the first season and (6.1) for cv.(B)
which may be due to natural variability among cultivars. A slow increase in
pH was detected during storage and at the end of storage for all treatments
in both seasons. Control fruits recorded the highest values by the end of
storage {6.50 for cv.(B) and 6.32 for cv.(F)} at first season and 6.38 for cv.(B)
and 8.50 for cv.(F) at second season. These results are in agreement with
those of Barbera et al,(1992) who stated that no significant difference were
found between both type of packages by the end of storage for cv.(B) and
cv.(F) while pH values rose slightly for all varieties and treatments
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accentuated by a slight increase in acidity. This indicates that packaging had
limited no influence upon the evaluation of acidity for fruits.

Table (7). Effect of variety, modified atmosphere packaging (MAP) and storage
periods on pH of fresh cut cactus pear fruits stored at 0 C during 2002
and 2003 seasons.

Season 2002 E Season 2003
Varieties MAP | Storage period in days Storage period in days
Mean Mean
| 0 7 | 14| 21 0 7 [ 14| 21
L 6.10 (6.13 | 6.22 | 6.40 | 6.21 583 | 5.95(6.23 | 6.25 '_6.07
B l 6.10 | 6.21 | 6.30 | 6.47 | 6.27 |5.83 |5.91 | 6.23 | 6.23 | 6.06
Control | 6.10 | 6.23 | 6.38 | 6.50 | 6.31 |5.83|5.92|6.29 |6.38 | 6.11
Mean 6.10 | 6.19 | 6.31 | 6.46 - 5.83|593|6.25 /630 | -
o L 593 596|614 ]16.20| 6.06 (569 (6.15|6.20 | 6.21 | 6.06
F i 593595597 (6.00 596 (5.69|6.256.28 | 6.33 | 6.14
Control | 593 16.14 | 6.22 | 6.32 | 6.15 | 5.69]6.20 | 6.32 | 6.50 | 6.18
Mean 593 |6.026.11 |(617| - |569|6.20|6.27 | 6.35 -
L 6.02 | 6.04 | 6.18 | 6.30 | 6.14 | 5.76 | 6.05 | 6.22 | 6.23 | 6.07
MAP I | 6.02 | 6.80 | 6.14 | 6.25 | 6.12 | 5.76 | 6.08 | 6.26 | 6.31 | 6.10
Control | 6.02 | 6.19 (6.32 | 6.41 | 6.24 | 5.76 | 6.06 | 6.31 | 6.44| 6.30
Mean 6.02|6.10 [ 6.23 [6.32| -~ |576|6.07|6.26|6.33| --
LSD at 5% lovel
Variety A 0.10 0.11
MAP B 0.11 0.12
Storage period C 0.11 0.12
AxB N.S N.S
B AxC N.S N.S
BxC N.S N.S
AxBxC N.S N.S

Conclusion

Overall, it is concluded that Cactus Pear Farawla cv. was better than
Balady cv. as it had kept a good quality at harvest and after cold storage
period at 0°C of 21 days, maintained attractive appearance with the lower
weight loss and minimized the rate of deterioration compared to (B) cv. also,
It is clear that, the individual wrapping of peeled Cactus Pear fruits with
Polypropylene can extend the shelf life of Farawla cv.
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