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ABSTRACT

The present study was undertaken at the postharvest laboratory, Horticulture
Research Institute, Giza and development of horticulture, Ain Shams University.
during 2002, 2003 and 2004 seasons to evaluate storability and maintain the physical
and visual quality of sweet corn ears of Endeavor F1 hybrid were picked at 25 day
after silking (the optimum harvest stage) using cleaning stretch film and polyolefin film
wrapping films at 0 and 5°C storage temperature at different storage periods. The
main results showed that holding the ears at 5°C storage temperature increased the
weight loss percent, denting, decay and reduced the visual quality values compared to
holding at 0°C. Carbon dioxide percent inside the package was higher when ears
were stored at 5°C compared to 0°C and when ears were wrapped with polyolefin film.
Wrapping films reduced the weight loss percent of ears compared to unwrapping, the
lowest values were by polyolefin film. In addition, wrapping with polyolefin film
decreased kernel denting but the decay value was higher with polyolefin film
compared to cleaning stretch film. Also, unwrapped ears had higher total sugar
percent compared to ears wrapped with polyolefin film or cleaning stretch film.
Cleaning stretch film, generally, gave best visual appearance during storage.
Wrapping ears with polyolefin film maintained the sucrose percent higher than those
of cleaning stretch film or check treatments. Sweet corn ears held at 0°C had higher
percent of non-reducing sugars compared to 5°C. Storing ears at 0°C maintained
higher TSS compared to 5°C. With prolonging the storage period, weight loss, decay,
denting and discoloration for cut ends were increased. But, visual quality, TSS, total
and non-reducing sugars were decreased.

Keywords: Sweet corn, Storage temperature, Storage period, Wrapping films, TSS,
Sugars, Visual quality.

INTRODUCTION

Fresh sweet corn (Zea mays L. var. Saccharata) is a recently promising
annual vegetable crop grown in Egypt. Sweet corn eating quality is
associated with the consumer performance of kernel flavour, texture and
aroma. Sweetness in sweet corn is closely related to kernel sucrose content
and constituents most of what the average consumer perceives as flavour.
The fresh sweet corn ear is a perishable food product prone to fast post-
harvest deterioration caused by kernel desiccation, loss of sweetness and
moisture, husk discoloration and development of pathogens. Several
techniques are used to preserve post-harvest quality. These techniques
provide presumed optimal temperature, humidity and atmospheric
modification. In this respect, Showalter (1967) found that ear weight loss for
ears with no trimming were rapid and averaged nearly 22% after 6 days
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storage. Film packaging of husked ears provided protection against kernel
denting and moisture loss equal to that of ears in the husk with shanks and
flags removed. Moreover, Hardenburg (1971) stated that in a tight package
all the free oxygen is used in a short time, respiration becomes an aerobic
and alcohol and carbon dioxide are produced. This can be demonstrated
easily by sealing sweet corn in a pliofilm bag. In a tight bag free oxygen is
quickly used up but COz: is still being produced. Injurious CO2 concentrations
of 20% or higher are frequently found in tight packages at root temperature.

Ben-Yehoshua (1985), on seal-packaging in plastic film, stated that the
conventional practice of waxing could be eliminated, since its function of
preventing shrinkage and reducing weight loss would be increased 5 to 10
times by the film. Besides, it offers an attractive appearance and
characteristics. Deak et al. (1987), on sweet corn, found that wrapping
essentially eliminated moisture loss and resulted in elevated carbon dioxide
and decreased oxygen concentrations within packages. These effects,
together with refrigeration markedly reduced the changes associated with
senescence and post-harvest deterioration, and hence resulted in at least a
three-fold extension in shelf life. Risse and McDonald (1990), on a super
sweet corn cultivar, found that film-wrapping maintained freshness and
reduced moisture loss better than lack wrapping. Wrapping in shrink film
resulted in lower Oz and higher CO2 concentrations with packages than
wrapping with cleaning stretch film. Film wrapping in shrink film maintained
total soluble solids content better than stretch-wrapping or no wrapping.
Rodov et al. (2000) stated that retail packages of sweet corn (film-wrapped
trays containing a pair of trimmed cobs) were stored at 2°C within additional
plastic liners. The modified atmosphere, generated in these nested packages
by corn respiration, complied with the recommended range 5-10 kP CO: and
inhibited mould growth. Opening the liner after transfer to non-refrigerated
conditions compensated for the respiration rise caused by elevated
temperature maintained the desirable modified atmosphere range and
prevented fermentation and off-flavour development.

Concerning storage temperature and storage period, Cherry (1974), on
sweet corn, found that grain sucrose content decreased most rapidly with the
conversion of starch during the first 24 h of post-harvest storage at 25°C.
Evenson and Boyer (1986) evaluated sweet corn for sensory quality and
carbohydrate composition at harvest and after storage at 0°C or 10°C for two
weeks. They found that total sugars (reducing sugars and sucrose) declined
more quickly during storage at 10°C than at 0°C in all cultivars. In addition,
Lee et al. (1987a) stated that at the temperature below 10°C, contents of
soluble solids and total sugars and flavour rate of sweet corn were not
changed significantly, but at the temperature higher than 15°C they
decreased as storage temperatures increased and duration extended.
Moreover, Deak et al. (1987) mentioned that unwrapped de-husked white
corn held at 20°C dried within 3-4 days and was unpalatable. Unwrapped
yellow corn with husks intact stored at the same temperature dried within two
weeks by showing little spoilage. Shrink-wrapped de-husked white ears
showed visible signs of microbial growth within five days and yellow ears with
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husks showed deterioration within ten days at 20°C. Kernels became
discoloured, slimy and moldy in appearance. Shrink-wrapped white corn
stored at 10°C developed a sweet off-odor and spoiled after two weeks
storage. Shrink-wrapped yellow corn stored at 10°C remained in a good
condition for four weeks. Unwrapped de-husked white corn lost its moisture at
a much more rapid rate when stored at 20°C compared to storage at 10°C.

Risse and McDonald (1990) found that the visual appearance was rated
acceptable with both wrapped and non-wrapped corn up to 21 days of
storage at 1°C. Whereas, at 4°C the wrapped and unwrapped corn were
rated acceptable after seven days, denting was observed on the unwrapped
corn and to a lesser extent on the stretch wrapped corn. In general, wrapped
corn appeared fresher; less dried and had less denting than non-wrapped.
The amount of COz2 increased rapidly from 0% at time of packaging to 2-8%
after 2 days, depending on the storage temperature, then stabilized. There
was a positive relation between storage temperature and CO2 concentration.
After most storage times, corn that was shrink wrapped had higher TSS
content than either the non-wrapped corn or the corn that was stretch-
wrapped. Aharoni et al. (1996) mentioned that the packages affected the
amount of COz and Oz measured within them during 12-day storage at 1°C
and additional two days at 20°C as a shelf life. The amount of CO2 and O:
remained almost constant during 12 days storage. During the two days shelf
life, the CO:2 significantly increased to 15%, while O: significantly decreased
to 3%.

This study was, therefore, performed to determine the optimum storage
temperature and packing materials of ears as well as delaying the
deterioration of ears during storage.

MATERIALS AND METHODS

Seeds of sweet corn endeavor F1 hybrid (shz) obtained from Asgrow Co.
USA., was sown in 19 August during 2002 and 2003 at Qaha Experimental
Station, Vegetables Research Department, Ministry of Agriculture.

Seeds of sweet corn were sown (Direct seed) in hills spaced 25 cm
apart on rows of 70 cm. The recommended culture practices of sweet corn
production were followed. Ears were harvested on 18, 15 November in the
first and second seasons, respectively, after 25 days from silkning in milky
stage when the pollination silks are dried and the kernels are still immature.
The husk leaves remain tigh and have a good green appearance. The
kernels are plump and appear milky, and not doughy, when squeezed (the
optimum harvest date for this hybrid, El-Seidy, 2006). Ears were picked and
placed on Plastic crates and transported in a refrigerated truck at (0°C + 2)
immediately to the postharvest laboratory, Horticulture Research Institute,
Giza. Within 1.5h, two wrapping films were used (cleaning stretch film and
polyolefin film) manufactured by (Huckster packing supply Co. LTD. USA.).
Their physical properties are summarized in Table (1).

Both polyolefin film and cleaning stretch film classified as a special
material for food packing are using in food packing (both wrapping films were
used according to requirements of EEC council directive 90/128/EEC, Barkai-
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Golden, 1990, and therefore they considered as environment-friendly packing
films.

Table (1): physical properties of the two used films.

Property Polyolefin film Cleaning stretch film
Thickness (micron) 20 0.90 (90GA)
Premmapelity :

Oxygen (ml/m? 24h atm) 11000 17000

Carbon dioxide (ml/m? 24h atm) 7000 120000

Color Clear Clear

Grade (using for...) Food packing Food packing

Uniform ears as uniform as possibole in ears diameter (46mm) and
length (16cm) in two seasons of all harvesting were hydro-cooled to
approximately (0°C) with ice cold water after 3 hours from picking, then dried
by air plower and kept overnight at 0°C with 95-98% RH up to the following
morning.

The shanks of ears were trimmed at least 1 cm from the ear base, the
silk ends were cut to the end of ears and the outer leaves were removed,
maintaining the leaves, which were attached to the ear with pulling a window
of 2.5 to 4cm wide of husks from the ears as practiced commercially. Then
ears were placed on a foam tray (two ears/try) and over wrapped with
cleaning stretch film (0.9 micron), low-density polyolefin film (20micron), or
unwrapped (check treatment). Wrapped and unwrapped ears were weight,
lapelled and placed in carton boxes (two trays/box) then stored at either 0°C
and 95-98% RH, 5°C and 95-98% RH storage conditions. Four trays samples
from the stored ears were taken, each with two ears, at 5, 10, 15 and 20 days
from storage and subsequently transferred to 10°C (simulated retail display)
for 24 hours to record the physical and chemical characters of ears to check
the storability during the storage period and to record the following physical
and chemical changes for each treatments:

A. Physical changes:

(1) Weight loss% was expressed as the percentage of loss from the initial
weight according to the following equation:

Weight loss% = [Initial weight — weight of ears at sampling treatment / Initial
weight of ears]x100

(2) Denting was determined as a score system of 1 = None; 2 = Slight; 3 =
Moderate; 4 = moderately severe; 5 = severe.

(3) Decay were determined as a score system of 1 = None; 2 = Slight; 3 =
Moderate; 4 = moderately severe; 5 = severe.

Decay incidence was evaluated separately for the flag leaves, cut ends and
kernels, once mycelia appeared on each of them, and was expressed as
a score system for the total amount of ears that were reated decayed.

(4) Visual quality general appearance was graded on a scale of 1-9, with 9
= excellent quality, 7 = good, 5 = fair, 3 = poor and 1 = unusable (dry
and brown flag leaves associated with fungal growth).

This scale depends on the morphological defects such as wilted
husks, color changes of husk and kernels, and presence of physiological
defects.
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B. Chemical changes:

(1) Total sugar and non-reducing sugars (sucrose) percent were
determined colormetrically using spectrophotometer model 6305
UV/visible range with 520 nm wave length according to Somogyi (1952)
and Nelson (1974).

(2) Dry matter one hundred gram of fresh kernels were weighed and then
dried at 70°C until a constant weight was obtained, the dry matter was
then calculated.

(3) Total soluble solids (TSS) were measured with a hand refractometer

C. Gases: Carbon dioxide inside package was determined in (0) time and
during storage every 5 days until the end of storage period by using Co2
analyzer Mod. 902 D.

The experimental design: Completely randomised design in a factorial
experiment with three factors (storage temperature, wrapping film and the
storage period), in four replications, was used in this experiment. Statistical
analysis was preformed according to Snedecor and Cochran (1989).

RESULTS AND DISCUSSION

1. Physical characters
1.1. Weight loss %

Data presented in Table (2) showed that the weight loss percent of ears
increased significantly when stored at 5°C compared to at 0°C in both
seasons. As for wrapping film, weight loss percent of ears decreased
significantly by using wrapping film and the most decreasing was by
polyolefin film. This result was true for both seasons. Similar results were
reported by Showalter (1967), Ben-Yehoshua (1985), Risse and McDonald
(1990), Othieno et al. (1995) and Aharoni et al. (1996). They reported that
using different kinds of over-wrapping film decreased the moisture and weight
losses from the ears.

Concerning the storage period, the weight loss percent of ears
increased with prolonging the storage period in both seasons. Regarding the
interactions, the lowest significant values of weight loss during storage were
observed for sweet corn ears wrapped with polyolefin film at any storage
period, whereas the highest values of loss in weight were noticed in sweet
corn ears stored up to 20 days at 5°C without wrapping (check treatment).
These results were true in both seasons. This highest weight loss may be
attributed to the highest transpiration as well as respiration rates under the
higher temperature (5°C) in the unwrapped sweet corn ears at any storage
period compared to those held at 0°C and wrapped with polyolefin film.

1.2. Denting

Data in Table (3) indicated that denting of kernels increased with
increasing the storage temperature, regardless of wrapping or storage period
in the two seasons. Wrapping with polyolefin film decreased denting
significantly compared to cleaning stretch film or check treatments,
irrespective of storage temperature or period in both seasons. Regarding the
storage period, denting increased with prolonging the storage period,
regardless of wrapping or storage temperature.
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As for interactions, the highest value of denting was recorded in unwrapped
ears held at 5°C at 20 day storage period. While the lowest kernel denting
values were recorded in ears wrapped with polyolefin film held at any storage
period. These results were true in both seasons. The recorded denting values
may due to highest loss of moisture content in check ears held at the higher
temperature after 20 days of storage.
1.3. Decay

As shown in Table (4), the decay increased with increasing the storage
temperature in the two studied seasons, regardless wrapping or storage
period. Ears stored at 5°C temperature expressed higher decay values than
the ears held at 0°C temperature. As for wrapping film, polyolefin film
increased the value of decay significantly when compared with cleaning
stretch film or check treatment. This was true in the two studied seasons,
regardless storage temperature or period. Cleaning stretch film recorded, in
general, the lowest value of decay. Similar results were reported by Aharoni
et al. (1996). Regarding the storage period, the decay was increased with
lengthening the storage period. As for the interaction, the highest value of
decay was recorded, in general, in ears wrapped with polyolefin film in both
studied seasons. However, the interaction among storage temperature,
wrapping and storage period was significant in both seasons.
1.4. Visual quality

Data shown in Table (5) indicated that visual quality score of ears was
higher during storage at 0°C compared to those held at 5°C, irrespective of
wrapping or storage period in both seasons. These results are in agreement
with those of Risse and McDonald (1990). Wrapping the sweet corn ears with
cleaning stretch film resulted, in general, in the best visual appearance
compared to other wrapping treatments. The check (unwrapped ears) had the
lowest visual quality scores in both seasons. These results were true
regardless of storage temperature or period. Similar results were reported by
Showalter (1967), Ben-Yehoshua (1985), Deak et al. (1987), Makino and
Hirata (1997) and Rodov et al. (2000), who found that film packaging
maintained freshness, reduced toughening, weight loss, microbial spoilage,
moisture loss, senescence and denting, the parameters which affect
positively the visual quality. Regarding the storage period, data showed that
visual quality was decreased with extending the storage period. Concerning
the interactions, sweet corn wrapped with cleaning stretch film showed the
highest visual quality score during storage at 0°C up to 20 days compared to
other combination treatments in both seasons, however, the significance was
true for one season.
1.5. COz percent inside the package

Data presented in Table (6) showed that CO:2 percent inside the
packages was higher when ears were stored at 5°C compared to 0°C,
irrespective of wrapping film or storage period, in both seasons. Wrapping
ears with polyolefin film or cleaning stretch film increased the CO: percent
inside the package compared with unwrapping check treatment. In addition,
wrapping with polyolefin film gave significantly the highest CO:2 values.
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Similar results were reported by Hardenburg (1971), Deak et al. (1987), Risse
an McDonald (1990), Aharoni et al. (1996), Makino and Hirata (1997) and
Rodov et al. (2000), who found that using different kinds of films in packaging
sweet corn generated modified atmosphere inside the package by elevating
CO2 amount and decreasing the amount of free oxygen. As for storage
period, CO2 percent in the package increased during storage by extending
the storage period where the highest percent of CO2 was found after 20+1
days. Concerning the first order interactions, the highest CO2 percent inside
package during storage was produced by sweet corn ears wrapped with
polyolefin film at 5°C, prolonging the storage period at 5°C up to 20+1 days or
wrapping with polyolefin film up to 20 days. For interaction among
temperature, wrapping film and storage period, the sweet corn ears wrapped
with polyolefin film after 20+1 days storage at 5°C produced the highest
percent of CO: inside the package. These results were true in both seasons.
2. Chemical analyses

2.1. Total sugar percent

Data presented in Table (7) showed that there was no significant
difference in total sugar percent of sweet corn ears stored at 0 and 5°C in
both seasons. These results were true regardless of wrapping film or storage
period. As respecting the wrapping film, the unwrapped ears had the highest
value of total sugar percent compared to other wrapping treatments, whereas
those wrapped with cleaning stretch film had the lowest value. As for storage
period, it was noticed that total sugar percent decreased with prolonging the
storage period in both seasons. These results were true irrespective of
storage temperature. Similar results were reported by Winter et al. (1955),
Evenson and Boyer (1986), Lee et al. (1987b), and Olsen et al. (1990), who
found that total sugar concentration was affected by storage time. Concerning
the interaction, the combination between storage temperatures and wrapping
film showed that check (unwrapped ears) held at 5°C contained the highest
value of total sugars, in the two studied seasons. The interaction between
storage period and temperature was not significant in the two studied
seasons. The interaction among temperature, film and storage period showed
that the highest value of total sugars after 20+1 days were found with
unwrapped ears (check) stored at 5°C.

2.2. Non-reducing sugars (sucrose) percent

Data shown in Table (8) indicated that sweet corn ears held at 0°C had
higher percent of non-reducing sugars in both tested seasons. Concerning
the wrapping film, data showed that polyolefin film increased the value of
non-reducing sugars in kernels of sweet corn ears in both seasons, this was
true irrespective of storage temperature or period.

Concerning the storage period, the sucrose percent decreased
significantly with lengthening the storage period, the lowest values were
detected after 20+1 days. This was true during both seasons, regardless of
wrapping film or storage temperature. These results are in agreement with
those reported by Cherry (1974), Garwood et al. (1976), Carey et al. (1982),
Evenson and Boyer (1986) and Olsen et al. (1990), who found that sucrose
content decreased rapidly during storage.
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The interactions among storage temperature, wrapping film and storage
period, were not statistically significant in both seasons, with one exceptional,
i.e., the interaction between wrapping film and storage period. Wrapping in
polyolefin film caused generally highest values of non-reducing sugars at any
storage period. Such effect was significant in the first season only.

2.5. Total soluble solids (TSS) percent

Data presented in Table (9) showed that TSS % was higher in kernels
held at 0°C compared to those stored at 5°C during storage, irrespective of
wrapping film or storage period. Wrapping with cleaning stretch film or
polyolefin film decreased kernel's TSS % compared to check treatment. But
the difference was not significant in the second season. Concerning the
storage period, TSS % was gradually decreased by prolonging the storage
period. The lowest values were recorded at 20+1 days from storage,
regardless of wrapping film or storage temperature. Similar results were
reported by Lee et al. (1987b) and Risse and McDonald (1990). Regarding
the interactions, the lowest TSS % was recorded in kernels wrapped with
either cleaning stretch film or polyolefin film after 20+1 days storage at 5°C, in
both seasons.

2.6. Dry matter percent

Data in Table (10) showed that no significant difference was found in dry
matter percent in kernels kept at 0 and 5°C. On the other hand, kernels of
check treatment contained the highest dry matter percent followed, by
polyolefin film then cleaning stretch film. This was true, regardless of storage
temperature or period. In addition, the dry matter % increased with increasing
the storage period up to 15+1 days in both studied seasons. The combination
between the wrapping film and storage period was significant in both
seasons.

The obtained results indicated that kernels of unwrapped ears had the
highest value of dry matter after 20+1 days from storage followed by those
wrapped in polyolefin film then cleaning stretch film.

It could be concluded from the previously mentioned results that the
total sugars and sucrose were not significantly affected by storage
temperature. This might be due to the high initial sugar content in the sweet
corn kernels and the loss in sugar content was insignificantly observed. The
unwrapped ears (check treatment) were the highest in total sugar values
comparing to wrapping films. This result might be due to the high and rapid
moisture loss in the kernels of check treatment compared to wrapped ones.
These results agree with those of Showalter (1967), Hardenburg (1971),
Deak et al (1987), Risse and McDonald (1990), Othieno et al. (1995), Aharoni
et al. (1996), Makino and Hirata (1997) and Aharoni et al. (1997). On the
Contrary, polyolefin film and cleaning stretch film maintained higher sucrose
percent compared to check treatment, this may be due to that wrapping film
reduced the loss of water and reduced the gas exchangeable creating a
modified atmosphere which decrease the rate of respiration and hence the
loss of sucrose during storage. Similar results were reported by Hardenburg
(1971), Deak et al. (1987), Risse and McDonald (1990) and Aharoni et al.
(1996).
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Concerning the storage period, total and non reducing sugars were
decreased by lengthening the storage period. These results are in agreement
with those of Winter et al (1955), Cherry (1974), Carey et al. (1982), Evenson
and Boyer (1986), Lee et al. (1987b) and Olsen et al. (1990). This might be
attributed to the consumption of sugars in respiration and/or the conversion of
sugars to starch. TSS % was higher in kernel stored at 0°C compared to
those held at 5°C. This result agrees with Deak et al. (1987). Kernels of
unwrapped ears (check treatment) contained higher dry matter percent than
those of wrapped ones. This may be due to rapid loss of water from check
treatment comparing to the wrapped ears. Extending the storage period
increase TSS and dry matter percent, which may be due to the loss of water
of kernels, consequently increased the concentration of these parameters
and this agree with Cherry (1974), Garwood et al. (1976), Evenson and Bayer
(1986), Risse and McDonald (1990) and Aharoni et al. (1996).

It could be concluded that weight loss percent, denting, decay and the
CO2 percent increased by increasing the storage temperature (5°C) and this
might be attributed to that the high temperature accelerates the biochemical
processes such as respiration rate which increased the content of CO: inside
package. The high temperature (5°C) also increases the loss of water, which
cause denting and activates the pathogens, which increase the deterioration
and decay, therefore, the optimum storage temperature for sweet corn is
(0°C) . It could be also concluded that wrapping films reduced the weight
loss percent, denting and maintained quality through generating a modified
atmosphere around ears and elevated CO:2 percent and reduced free oxygen,
which reduce the rate of respiration and maintain quality by delay loss of
sucrose content and maintain appearance of husks. In addition, wrapping film
reduces the gas exchange and preserves a saturated modified atmosphere of
water vapour, which reduces the moisture loss and keeps out the freshness.
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Table (2): Effect of storage temperature (at RH % = 95-98%), wrapping film and storage period on weight loss% of
Endeavor F1 sweet corn hybrid.

StorageWrapping 2002/2003 2003/2004
Temp. film days
days

°C 0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean

0 Stretch 0.00 179 225 3.09 4.19 2.26 0.00 168 229 3.09 393 219
P.O. 0.00 057 058 080 1.09 0.60 0.00 048 063 078 126 0.63
Check 0.00 6.92 964 11.79 16.13 8.89 0.00 7.06 954 1289 1492 8.88
Mean 0.00 3.09 416 523 7.14 3.92 0.00 3.07 415 559 6.70 3.90

5 Stretch 0.00 191 247 387 521 2.69 0.00 194 257 402 485 268
P.O. 0.00 067 079 095 1.27 0.73 0.00 067 077 115 118 0.75
Check 0.00 757 994 1413 19.84 10.29 0.00 791 1090 15.19 2144 11.09
Mean 0.00 338 440 632 8.77 4.57 0.00 351 475 6.79 916 484

Mean  Stretch 0.00 185 236 348 4.70 2.48 0.00 181 243 356 439 244
P.O. 0.00 062 069 088 1.18 0.67 0.00 057 070 097 122 0.69
Check 0.00 724 779 1296 17.99 9.59 0.00 7.49 10.22 14.04 18.18 9.99
Mean 0.00 324 428 577 7.96 0.00 329 445 6.19 7.93

LSD at 5% level for Temp (T) 0.21 0.29

Film (F) 0.26 0.35

TxF 0.37 0.49
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Storage period (S) 0.33 0.45
TxS 0.47 0.64
FxS 0.58 0.79
TxFxS 0.82 112

P.O. = polyolefin film
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Table (3): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on denting (score values) of
Endeavor F1 sweet corn hybrid.

StorageWrapping 2002/2003 2003/2004
Temp. film days
days
°C 0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean
0 Stretch 100 100 100 150 2.00 1.30 100 100 100 150 225 135
P.O. 100 100 1.00 1.00 2.00 1.20 100 100 1.00 100 200 1.20
Check 100 125 175 250 375 2.05 100 125 200 275 400 220
Mean 1.00 1.08 1.25 1.67 2.58 1.52 1.00 1.08 133 175 275 1.58
5 Stretch 100 100 150 225 375 1.90 100 100 150 200 350 1.80
P.O. 100 100 100 100 275 1.35 100 100 1.00 100 3.00 140
Check 100 175 275 375 5.00 2.85 100 150 3.00 400 500 290
Mean 100 125 175 233 383 2.03 100 108 133 175 275 203
Mean  Stretch 100 100 125 187 287 1.60 100 100 125 175 287 157
P.O. 1.00 100 100 100 237 1.27 100 100 100 100 250 1.30
Check 1.00 150 225 312 437 2.45 100 137 250 337 450 255
Mean 100 117 150 2.00 321 100 117 1.83 233 3.3
LSD at 5% level for Temp (T) 0.12 0.09
Film (F) 0.15 0.12
TxF 0.21 0.16
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Storage period (S) 0.19 0.15
TxS 0.27 0.21
FxS 0.33 0.26
TxFxS NS 0.37

Denting score: 1: none, 2: slight, 3: moderate, 4. moderately severe, 5: severe.

P.O. = polyolefin film

Table (4): Effect of storage temperature (at RH % = 95-98%), wrapping film and storage period on decay (score values) of
Endeavor F1 sweet corn hybrid.

StorageWrapping 2002/2003 2003/2004
Temp. film days
days
°C 0 5+1 10+1 15+1 20+1 Mean 0 5+1  10+1 15+1 20+1 Mean
0 Stretch 100 100 125 125 200 1.30 100 100 1.00 125 200 1.25
P.O. 100 100 200 275 275 1.90 100 100 200 275 300 195
Check 1.00 100 1.00 3.00 3.50 1.90 100 100 100 300 375 195
Mean 1.00 100 142 233 275 1.70 1.00 100 133 233 292 172
5 Stretch 100 125 100 200 375 1.80 100 100 1.00 200 400 1.80
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P.O. 1.00 100 200 3.00 4.25 2.25 1.00 1.00 200 300 425 225
Check 1.00 100 1.00 250 3.00 1.70 1.00 100 100 250 350 1.80
Mean 1.00 1.08 1.33 250 3.67 1.92 1.00 100 133 250 392 195
Mean  Stretch 1.00 112 112 1.62 287 1.55 1.00 100 100 162 3.00 152
P.O. 1.00 1.00 200 287 350 2.07 1.00 100 200 287 362 210
Check 1.00 100 100 275 3.25 1.80 1.00 100 100 275 362 152
Mean 1.00 1.04 1.37 242 3.21 1.00 1.00 133 242 342
LSD at 5% level for Temp (T) 0.16 0.08
Film (F) 0.14 0.10
TxF 0.20 0.14
Storage period (S) 0.18 0.13
TXS 0.26 0.18
FxS 0.32 0.22
TxFx$S 0.45 0.31

Decay score: 1: none, 2: slight, 3: moderate, 4: moderately sever, 5: severe.
P.O. = polyolefin film

Table (5): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on visual quality (score values) of
Endeavor F1 sweet corn hybrid.
StorageWrapping 2002/2003 2003/2004
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Temp. film days
days
°C 0 5+1 10+1 15+1 20+1 Mean 0 5+1  10+1 15+1 20+1 Mean
0 Stretch 9.00 9.00 9.00 9.00 850 8.85 9.00 850 650 5.00 475 6.75
P.O. 9.00 900 875 725 6.50 8.10 9.00 550 425 375 1.00 4.70
Check 9.00 6.00 4.00 3.00 1.00 4.60 9.00 500 350 325 250 4.65
Mean 9.00 800 725 642 525 7.18 9.00 6.33 475 400 275 537
5 Stretch 9.00 7.00 5.00 4.00 2.00 5.75 9.00 7.00 550 425 325 580
P.O. 9.00 850 6.00 500 250 6.20 9.00 500 3.00 250 1.00 4.10
Check 9.00 500 3.00 250 1.00 4.10 900 450 325 150 1.00 3.85
Mean 9.00 6.83 483 400 2.08 5.35 9.00 550 392 275 175 458
Mean  Stretch 9.00 800 7.25 6.75 550 7.30 9.00 7.75 6.00 462 4.00 6.27
P.O. 9.00 875 7.37 6.12 450 7.15 9.00 525 362 312 1.00 4.40
Check 9.00 550 350 275 1.00 4.35 9.00 475 337 237 175 425
Mean 9.00 740 6.04 521 3.67 9.00 592 433 337 225
LSD at 5% level for Temp (T) 0.29 0.30
Film (F) 0.36 0.37
TxF 0.51 NS
Storage period (S) 0.46 0.48
TxS 0.65 NS
FxS 0.80 0.83

1335



Abou El-Yazied, A. et al.

TxFxS 1.13 NS
Visual quality score: 9: excellent, 7: good, 5: fair, 3: poor and 1: unsolable.

P.O. = polyolefin film

Table (6): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on CO:2% inside package of
Endeavor F1 sweet corn hybrid.

StorageWrapping 2002/2003 2003/2004
Temp. film days
days

°C 0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean

0 Stretch 0.03 390 452 457 485 3.58 0.03 385 411 432 450 3.36
P.O. 0.03 6.70 6.80 857 9.05 6.23 003 645 720 845 890 6.21
Check 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Mean 0.03 354 378 439 464 3.28 0.03 344 378 427 448 3.20

5 Stretch 0.03 4.01 450 4.87 5.00 3.68 0.03 395 410 452 470 3.46
P.O. 0.03 915 9.22 9.47 10.35 7.65 0.03 8.12 9.97 10.39 1057 7.82
Check 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 003 0.03 0.03 0.038
Mean 003 439 458 479 513 3.79 0.03 4.03 470 498 510 3.77
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Mean  Stretch 0.03 396 451 472 492 3.63 0.03 390 410 442 460 341
P.O. 003 792 801 9.02 970 6.94 0.03 728 858 942 973 7.01
Check 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.038
Mean 0.03 397 418 459 488 0.03 374 424 462 479
LSD at 5% level for Temp (T) 0.17 0.13
Film (F) 0.21 0.16
TxF 0.30 0.23
Storage period (S) 0.27 0.21
TXxS 0.39 0.29
FxS 0.48 0.36
TxFxS 0.67 0.51

P.O. = polyolefin film

Table (7): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on total sugars % (g/100 g
fresh weight) of Endeavor F1 sweet corn hybrid.

StorageWrapping 2002/2003 2003/2004
Temp. film days
days
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°C 0 5+1 10+1 15+1 20+1 Mean 0 5+1  10+1 15+1 20+1 Mean
0 Stretch 456 432 414 390 3.65 4.11 476 480 469 422 402 450
P.O. 456 481 470 446 4.20 4.55 476 480 474 427 408 453
Check 456 459 440 3.89 297 4.08 476 482 427 400 372 431
Mean 456 457 441 408 3.61 4.25 476 481 457 417 394 445
5 Stretch 456 480 435 377 3.60 4.22 476 468 433 480 320 4.16
P.O. 456 475 409 395 374 4.22 476 4.63 437 401 342 424
Check 456 474 436 482 580 4.86 476 477 417 577 6.07 511
Mean 456 476 427 418 438 4.43 476 469 429 453 423 450
Mean  Stretch 456 456 424 384 3.62 4.16 476 474 451 401 361 433
P.O. 456 478 439 421 3.97 4.38 476 472 455 414 375 4.39
Check 456 466 438 436 4.39 4.47 476 480 422 499 489 471
Mean 456 4.67 434 413 3.99 476 475 443 434 4.09
LSD at 5% level for Temp (T) NS NS
Film (F) 0.28 0.31
TxF 0.39 0.43
Storage period (S) 0.36 0.39
TXxS NS NS
FxS NS 0.69
TxFx$S 0.88 0.97

P.O. = polyolefin film
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Table (8): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on non-reducing sugars%
(sucrose) (g/100 g fresh weight) of Endeavor F1 sweet corn hybrid.

StorageWrapping 2002/2003 2003/2004
Temp. film days
days

°C 0 5+¢1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean

0 Stretch 385 359 311 279 1.99 3.07 393 360 346 317 201 3.23
P.O. 385 367 341 316 254 3.32 393 379 356 301 266 3.39
Check 385 338 286 242 1.83 2.87 393 343 336 302 161 3.07
Mean 385 355 312 279 212 3.09 393 361 346 3.07 209 3.23

5 Stretch 385 367 3.04 288 234 3.16 393 365 323 283 225 319
P.O. 385 371 334 280 242 3.22 393 374 354 283 257 332
Check 385 365 220 197 1.82 2.69 393 341 283 232 188 287
Mean 385 367 286 255 219 3.03 393 360 320 266 223 3.12

Mean  Stretch 385 363 3.07 283 217 3.11 393 362 334 300 213 3.20
P.O. 385 369 337 298 248 3.27 393 376 355 292 261 3.35
Check 385 351 253 219 1.83 2.78 393 342 3.09 267 174 297
Mean 385 361 299 267 216 393 360 333 286 216
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LSD at 5% level for
Film (F)
TxF
Storage period (S)
TXxS
FxS
TxFxS

P.O. = polyolefin film

Temp (T)
0.14
NS
0.18
NS
0.31
NS

NS
0.17
NS
0.22
NS
NS
NS

NS

Table (9): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on TSS % of Endeavor F1

sweet corn hybrid.

StorageWrapping 2002/2003 2003/2004
Temp. film days
days
°C 0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean
0 Stretch  13.30 12.00 1150 11.25 10.75 11.76 13.35 11.75 12,75 10.75 11.00 11.92
P.O. 13.30 11.75 1250 10.00 9.87 11.48 13.35 13.00 12.00 10.00 10.25 11.72
Check 13.30 11.75 11.87 1250 11.62 1221 13.35 11.75 1150 11.75 11.00 11.87
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Mean 13.30 11.83 11.96 11.25 10.75 11.82 13.35 12.17 12.08 10.83 10.75 11.84
5 Stretch 13.30 12.00 12.25 1050 9.25 11.46 13.35 11.87 12.00 10.50 9.25 11.39
P.O. 13.30 11.75 11.25 10.75 9.00 11.21 13.35 12.00 12.12 10.75 9.00 11.44
Check  13.30 12.25 11.50 10.75 10.75 11.71 13.35 12.87 12.00 10.75 10.25 11.84
Mean 13.30 12.00 11.67 10.67 9.67 11.46 13.35 1225 12.04 10.67 9.50 11.56
Mean  Stretch 13.30 12.00 11.87 10.87 10.00 11.61 13.35 11.81 12.37 10.62 10.12 11.66
P.O. 13.30 11.75 11.87 10.37 9.43 11.35 13.35 1250 12.06 10.37 9.62 11.58
Check  13.30 12.00 11.69 11.62 11.19 11.96 13.35 1231 11.75 11.25 10.62 11.86
Mean 13.3 1192 11.81 10.96 10.21 13.35 1221 12.06 10.75 10.12
LSD at 5% level for Temp (T) 0.25 0.24
Film (F) 0.30 NS
TxF 0.56 NS
Storage period (S) 0.39 0.38
TxS NS 0.54
FxS 0.68 0.66
TxFx$S 0.96 0.93

P.O. = polyolefin film
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Table (10): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on dry matter % of Endeavor
F1 sweet corn hybrid.

StorageWrapping 2002/2003 2003/2004
Temp. film days
days
°C 0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean
0 Stretch 22.72 23.02 23.48 2259 21.36 22.63 23.79 2275 2195 21.71 2153 22.39
P.O. 22.72 2445 2442 2518 26.25 24.60 23.79 23.20 23.68 2529 2561 2431
Check 2272 2421 2519 26.18 26.01 24.86 23.79 26.43 26.25 28.36 26.10 26.19
Mean 22.72 23.89 2436 2465 2454 24.03 23.79 24.13 23.96 2512 24.42 24.30
5 Stretch 22.72 22.09 2230 21.80 19.40 21.66 23.79 23.62 23.10 23.05 20.37 22.79
P.O. 22.72 23.14 23.61 24.07 24.27 23.56 23.79 23.82 23.73 23.42 2441 23.84
Check 2272 2492 2542 26.93 29.21 25.84 23.79 24.68 25.80 27.79 30.96 26.61
Mean 22.72 23.38 23.78 24.27 2429 23.69 23.79 24.04 2421 2475 2525 2441
Mean  Stretch 22.72 2255 2289 2220 20.38 22.15 23.79 23.79 2253 2238 20.95 2257
P.O. 22.72 23.69 24.01 2463 25.26 24.08 23.79 2351 23.71 2435 25.01 24.08
Check 22.72 2457 2531 2656 27.61 25.35 23.79 25,56 26.03 28.07 28.53 26.39
Mean  22.72 23.64 24.07 24.46 24.42 23.79 24.09 24.09 2493 24.83
LSD at 5% level for Temp (T) NS NS
Film (F) 0.77 0.48
TxF 1.09 NS
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Storage period (S) 0.99 0.62
TxS NS NS
FxS 1.73 1.07
TxFxS NS 151

P.O. = polyolefin film
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