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Abstract

This study was conducted out to improve the quality and the shelf-life of
Saidy date variety during storage period for 12 months at room temperature using
packing under vacuum, drying and irradiation (1KGy) treatments. Results
showed that packing under vacuum is more effective for controlling the insect
infestation (3.85%) followed by the irradiated (11.12%), dried (12.11%). While,
the control sample recorded 17.24%, at the end of storage time (12 months). The
moisture content of the control date sample decreased from 15.23 to 9.29% at the
end of storage while it was decreased from 15.23 to 9.67%, from 15.15 to 8.92%
and from 15.80 to 9.67% for the packed under vacuum, dried and irradiated sam-
ples, respectively. Data showed that, during the storage periods (12-months), the
protein contents reduced from 2.52 to 1.97%, from 2.52 to 2.02%, from 2.57 to
2.15% and from 2.45 to 2.09% for the control, packed under vacuum, dried and
irradiated samples, respectively. Data revealed that total bacterial counts imme-
diately decreased after irradiation and drying to a greater extent, compared to the
reduction in molds and yeasts. Beside, the microbial flora in all treatments re-
mained at low count until the end of storage period. The irradiated sample had
the lowest microbial counts, followed by the packed under vacuum and dried
samples. The organoleptic evaluations show that the panelist could not discrimi-
nate between the non-irradiated and irradiated date fruits. Furthermore, all treat-
ments have no detectable adverse effect on the preference rating of the fruits. The
irradiated samples were occupied the first rank in overall acceptability of sensory
evaluation followed by the dried and packed under vacuum samples. These re-
sults suggest that packing under vacuum, drying and irradiation treatments of
Saidy date fruit could be used as alternative methods for improving the fruit qual-
ity, as well as prolonging its marketable period at room temperature for 12
months or more.
Key words: Saidy, Storage, Packing under vacuum, Drying, Irradiation, 12 months,
Room temperature, Chemical composition, Physical characters, Microbial counts.

Introduction bly during the last 30 years. The Arab

Date palm (Phoenix dactylifera
L.) is one of the most important
plants of the arid desert area of the
Middle East, Southern Asia and
Northern Africa for over 5000 years
(Selim et al., 2012). The world pro-
duction of dates increased considera-

countries produce about 74.5% of
global date production. Egypt consid-
ered as the first country of the top ten
date producers in world (1,501,799
tons), followed by Iran (1,083,720
tons) and Saudi Arabia (1,065,032
tons) (FAO, 2015).
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Storage of dates at high tem-
perature and high humidity renders
them susceptible to insect infestation
and microbiological harmful causing
extensive losses in storage dates
(Azelmat et al., 2006). Methyl bro-
mide is the main fumigant used for
the treatment of stored products still
available. Due to its adverse effect on
human health and environment, it has
been identified as an ozone-depleting
substance by the Montreal Protocol
(UNEP, 1992). Its restricted use and
anticipated phasing out by around
2010 (Patil ef al., 2004) highlights the
urgency for an alternative treatment
(Ahmed, 2001). Currently, dates are
preserved by many other methods.
The other methods of preservation are
too expensive and would need careful
consideration (Navarro et al., 2000).

The vacuum packaging of natu-
ral dates is the most adapted to better
protection of the product against
yeast and mold proliferation and
against dehydration (Achour et al.,
2003). Michalczyk et al. (2009) and
Borchani et al. (2011) reported that
drying is much more effective in pre-
serving valuable food compounds
than traditional methods.

Irradiation is one of the safest
and most economical ways of food
preservation. Gamma radiation treat-
ment has been approved by interna-
tional bodies; FAO, IAEA and WHO
in 1981, and most of the products ir-
radiated with gamma rays at doses
ranging from 1 to 10 kGy. Losses of
nutritional value are minimal as the
irradiation treatment does not in-
crease the temperature of the food
than in canning, drying, pasteuriza-
tion or sterilization (Joshi et al.,
2011).
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The quality and extending the
shelf life of fresh dates can be im-
proved by using some treatments. Be-
sides, this can contribute to improve
economical status of this food mate-
rial, thereby increasing the income
and foreign exchange of the country
(Ud Din et al., 2011). Therefore, the
aim of this study is to investigate the
effects of packing in vacuum, drying
and irradiation treatments on the
chemical composition, quality prop-
erties and the shelf life of Saidy date
fruits during storage for twelve
months at room temperature.

Materials and Methods

Materials

Saidy date fruit was obtained
from El-Tahan Date Packing Factory,
Kharja oasis, The New-Valley gover-
norate, Egypt during the 2014 season.
Treatments
Packing under vacuum

Date fruits were packaging in
polyethylene bags (2 Kg) and scaled
using under vacuum packing machine
model M2 Pack 603.
Drying

Date fruits washed by tab water
and then heated in the oven at 65°C
for 3 h. After heat treatment, the
fruits were cold on the air and pack-
aged in polyethylene packages (Y4
Kg) for storage for 12 months at
2545°C and evaluation.
Irradiation

Date fruits irradiation was car-
ried out in the National Center for
Radiation Research and Technology
(NCRRT), Cairo, Egypt using Co60
facility "Indian Gamma cell" type Ge-
4000A. The applied dose was 1KGy
delivered at a dose rate of 2.08KGy
per hour at the time of experimenta-
tion.
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Physical analysis

Date fruit properties: Saidy
date fruits were evaluated for: fruits
number per kg, mean weights of fruit,
flesh, pit and calyx, flesh/pit ratio,
percent of flesh and pits, percent of
fruit infestation, fruit dimensions
(length and width at maximum cir-
cumference).

Total soluble solids (TSS): The
TSS was estimated by the method de-
scribed by Abdel-Hafiz et al. (1980).

pH value: The pH value was
measured by using a Systronic 324-
combination glass electrode pH meter
at 25°C.

Color: Color was determined as
the optical density (OD) of the di-
luted and centrifuged extract of fruit
flesh (5% TSS) and the absorbance
was measured at 400nm using Perkin
Elmer Lambda, UV/VIS Spectropho-
tometer (Abd-Ellah, 2009).

Chemical analysis

The moisture content was de-
termined by drying the samples at
70°C. Sugars (reducing and total),
crude fiber, crude protein, crude fat
and ash were determined according to
AOAC (2000) methods.

Acidity was determined as ma-
lic acid by titration, according to
Dalaly and Al-Hakiem (1987). The
mineral content of date fruits flesh
was estimated according to AOAC
(2000) methods. Potassium and so-
dium were determined using Flame
photometric (410). Calcium, manga-
nese, magnesium, copper, iron and
zinc were determined using Perkin-
Elmer Atomic Absorption Spectro-
photometer 2380. Phosphorus was
determined by Spectrophotometer
Philips PV 8650.
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Total phenolic compounds of
date fruits were determined using Fo-
lin- ciocalteu reagent according to
Velioglu et al. (1998). Total phenolic
contents (mg/100g) were expressed
as gallic acid equivalent (Asami et
al., 2003).

Antioxidant capacity: Free radi-
cal scavenging activity of date fruits
extract was determined using the 1, 1-
diphenyl-2-picrylhydrazyl ~ (DPPH)
method (Ao et al., 2008).

DPPH radical scavenging
% = OD control — OD samplex100
OD control

The calorific value was calcu-
lated using the Alwater Factor (Joint
FAO/WHO, 1973).

Microbial evaluation

The total bacterial counts were
determined using the plate counts
technique on a nutrient agar medium
according to procedures by A.P.H.A
(1976) and Difco (1984). The plates
were incubated at 37°C for 48 h.
Yeast and mold counts were deter-
mined using the plate counts tech-
nique on potato dextrose agar (PDA)
according to procedures by A.P.H.A
(1976) and Difco (1984). The plates
were kept between 3 and 5 days de-
pending on the type of fungi at 25-28
°C.

Sensory evaluation: Saidy date
fruits and its treatments were sensory
evaluated. The quality attributes, in-
cluding color, texture, taste, appear-
ance and overall acceptability were
evaluated by a trained panel accord-
ing to Molander (1960).

Statistical analysis: Data were
statistically analyzed using the analy-
sis of variance (ANOVA) and the dif-
ferences among the means were de-
termined for significance at 5% level
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by using the MSTAT computer pro-
gram (MSTAT -C 1989).

Results and Discussions

Physical characteristics of date
fruit

Saidy date fruits at Tamr stage
were evaluated for their fruits number
(86/ Kg), average weight of fruit
(11.62g) and pit (1.48g), percentage
of flesh (86.28%), total soluble solids
(88.38%) and insect infestation per-
centage (3.48%)(Table 1). Data of
physical measurements are in the
same ranges reported by other re-
searchers (Ramadan, 1990 and 1995,
Abd-Ellah, 2009 and Selim et al,
2012). Variation in the physical prop-
erties of the same date variety grown
in different regions can be attributed
to several factors such as soil, fertili-
zation and other environmental con-
ditions (Ramadan, 1995 and Selim ef
al., 2012).

Table 1. Physical characteristics of

Saidy date fruits:
characteristics

Fruits number/ Kg 86
Fruits weight 11.62¢g
Flesh weight 10.02¢g
Pit weight 1.48¢g
Calyx weight 0.12g
Flesh/pits ratio 6.77
Flesh 86.28%
Pit 12.77%
Calyx 0.95%
Insect infestation 3.48%
TSS 88.38%
pH value 6.72
Color (at 400nm as OD) 0.449
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Chemical composition

The results in Table 2 show the
proximate analysis of Saidy date
fruits at Tamr stage.

The moisture, sugars (total and
reducing), crude fiber, crude protein,
ash and crude fat contents were
15.23, (77.93 and 74.10), 2.52, 2.52,
2.17 and 1.49%, respectively. This
data are in agreement with that re-
ported by Ben Lambiote(1983),
Youssef ef al. (1989), Abd-Ellateaf
(1991), Ramadan (1995), Al-Hooti et
al. (1995), Nezam EI-Din (1995),
Youssef ef al. (1998), Assous (1999),
Khalil et al. (2002), Elleuch et al.
(2008), Abd-Ellah (2009), Hasnaoui
et al. (2010) and Borchani et al.
(2010). Besides, the results are in the
same line with that recorded by
Ramadan (1990), Khalil (1995), Al-
Farsi et al. (2005a), Ismail et al
(2006) and Selim ef al. (2012).

The reducing sugars represented
95.08% of the total sugars at Tamr
stage; this could be due to the effect
of the invertase activity on the non-
reducing sugars during ripening. Re-
sults in the Table (2) illustrated that
the calorific value of Saidy date fruits
was (335.21 Cal. /100g). These re-
sults are in the same trend with those
recorded by Hussein ef al. (1979), El-
Shamery (1988) and Ramadan (1990
and 1995). Due to the notion that
sugars were the predominat constitu-
ent of dates, there is a mutual rela-
tionship between calorific value and
sugar content. This worth noting
makes date to be a preferable main
food-stuff for the mob especially dur-
ing the holy fasting month (Ramadan)
and those attaining hard works
(Ramadan, 1995).
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Table 2. Chemical composition of

Saidy date fruits** (% dry
weight basis):

Components %
Moisture™® 15.23
Total solids 84.77
Total sugars 77.93
Reducing sugars 74.10
Non-reducing sugars 3.83
Crude fiber 2.52
Crude protein 2.52
Ash 2.17
Crude fat 1.49
Calorific value (Cal/100g) 335.21
Total phenolic content (mg/100g) | 297.37
Antioxidant activity™ 25.57

* On fresh weight basis
** Means of triplicates

Date in Table 2 recorded that
Saidy date flesh contained total phe-
nolic content 297.37 mg as gallic
acid/100 g on dry basis. This result is
in accordance with those reported by
Al-Farsi et al. (2005b), Benmeddour
et al. (2006) and Saleh ef al. (2011).
Louaileche et al. (2015) found that
the total phenolic contents of eight
date varieties ranged from 169.18 to
381.76 mg GAE/100g dwb. The re-
sults also showed that antioxidant ac-
tivity of Saidy date fruits was 25.57%
(on fresh weight basis).

Minerals content

Results of the average values of
the macro-elements and micro-
elements of Saidy date fruits are
shown in Table (3).

Potassium was the predominat
element present of Saidy date fruits
(545.88 mg/100g) followed by cal-
cium (76.15 mg/100g) and phospho-
rus (70.50 mg)/100 g dry basis (Table
3). The data are in the same line with
those reported by Morton and Miami
(1987), El-Shamery and El-Dien
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(1988), Ramadan (1990 and 1995),
Al-Hooti et al. (1997), Youssef et al.
(1998), Fadhl et al. (1999), Sahari et
al. (2007) and El-Sohaimy and Hafez
(2010). The same data revealed that
Saidy date flesh contained 57.70 mg
magnesium and 38.41 mg sodium
/100 g dry matter which are in accor-
dance with that reported by Ahmed et
al. (1995); Al-Hooti et al. (1995),
Fadhl et al. (1999), Hassan (2000)
and Sahari et al. (2007).

Table 3. Minerals content of the Saidy
date fruits:

Element n;(gl/vlv(l))())g
Potassium (K) 545.88
Calcium (Ca) 76.15
acto | Phosphorus (P) | 70.50
Magnesium (Mg) | 57.70
Sodium (Na) 38.41
Iron (Fe) 6.27
Micro | Copper (Cu) 1.06
elements | Manganese (Mn) 177
Zinc (Zn) 1.02

Among the micro-elements (Ta-
ble 3) iron was the predominat ele-
ment present of Saidy date fruits
(6.27 mg/100g on dry weight basis).
The levels of Cu, Mn and Zn were
1.06, 1.77 and 1.02 mg/100g dwb of
Saidy flesh, respectively. Saidy fruits
recorded micro-elements levels ran
with those reported by Sawaya et al.
(1983), BA-Angood et al. (1984),
Morton and Miami (1987), Ahmed et
al. (1995), Al-Hooti et al. (1995),
Youssef et al. (1998), Fadhl et al
(1999) and Hasnaoui et al. (2010).
Effect of packing, drying and irra-
diation treatments on physical
characters of Saidy fruits during
storage:

During the storage period (12
months) the pH value decreased from
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6.72 to 5.41%, from 6.72 to 5.35%,
from 6.69 to 5.29 and from 6.69 to
5.47% for the control, packaged un-
der vacuum, dried and irradiated
samples, respectively (Table 4). Ben-

jamin et al. (1985) found that there
were a relationship between the en-
zymes activity in date fruits and into
pH value and color.

Table 4. Effect of treatments on physical characteristics of Saidy date fruits during
storage period at room temperature:

Storage physical characteristics
Treatment ntli)l:ll:h pH value Insect infesta- Color (OD)
tion (%)

0 6.72° 3.48" 0.449"

Control 4 6.34° 11.119 0.652"

8 5.69° 14.29° 0.872¢

12 541" 17.24 1.084°

0 6.72° 3.48" 0.449"

Packing un- 4 6.30™ 0 0.635'
der vacuum 8 561" 3712 0.773°
12 5.35 3.858 0.963°

0 6.69" 291 0.471"

Drying 4 6.18° 3.84¢ 0.707¢

8 5.58" 6.17" 0.840°

12 5.29 12.11¢ 1.004°

0 6.69° 0 0.434!

Irradiation 4 6.28° 3.57" 0.571
8 5.73¢ 7.35° 0.7228

12 5.47¢8 11.129 0.857¢

- Any letters charing the same symbol, have no significant difference in between.

From the data in Table 4 it was
clear that the infestation percentage
was 3.48% in fruits at zero time (con-
trol) and decreased up to zero after
radiation process and after storage for
4 months of the packaged under vac-
uum date samples. While the dehy-
dration led to decrease the insect in-
festation up to 2.91% compared that
for the control (untreated sample).
However, results showed that packing
under vacuum is more effective for

controlling the insect infestation
(3.85%) of stored dates followed by
the irradiated (11.12%), dried
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(12.11%). While, the control sample
recorded 17.24%, which was stored
in the same place and storage time
(12 months). These results are in the
same trend with those recorded by
Emam et al. (1994) and Al-Kahtani et
al. (1998).

Results in Table 4 observed that
there is an increase in color intensity
(as OD) of the studied date samples
during storage periods. However, the
treatments recorded a good effect
against fruit color darkening, espe-
cially the irradiated followed by the
packaged under vacuum and the dried
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samples during storage periods com-
pared with the control sample. The
increase in fruit color intensity during
storage probably due to tannins oxi-
dation as recorded by Mohamed
(2000). The pigments degradation as-
sociated with postharvest physiologi-
cal reactions also influence the color
stability.

Effect of packing, drying and irra-
diation treatments on chemical
composition of Saidy fruits during
storage:

The consumer's interest was
mainly focused on the nutritional
properties of the product. To draw up
a date quality profile will, therefore,
involve an evaluation of gross chemi-
cal composition as well as total phe-
nolic content and antioxidant activity
were determined (Table 5).

The results indicated that the
maximum decrease in the moisture
contents was found during 0-4
months of storage time found to be
20.02, 12.41, 24.29 and 24.24% after
4 months. While, it was 39, 36, 41
and 38% in the storage period end for
the untreated, packaged under vac-
uum, dried and irradiated samples,
respectively. The dry matter content
increase in both irradiated and non-
irradiated dates might be a direct con-
sequence of evaporation after storage
for several months under ambient
temperature (Azelmat et al., 2006).
Dates of over 24% moisture in a
warm moist atmosphere were an easy
target for microbial attack Barreveld
(1994).

The total and reducing sugars on
the control, packed under vacuum,
dried and irradiated date samples in-
creased gradually with increasing
storage time (Table 5). The highest
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levels of sugars were obtained at the
end of storage period in the control
followed by the packing under vac-
uum, drying and irradiation treatment
samples. The increase in storage time
cause a decrease in starch contents in
both irradiated and non-irradiated
dates (Azelmat et al., 2006). On the
other hand, Thomas (1986) reported
that radiolytic products of carbohy-
drates could be formed when foods
treated with ionizing energy; such
products include glucuronic, glu-
conic, and saccharic acid, glyoxal,
arabinose, erythrose, formaldehyde,
and dihydroxyacetone. These resulted
also in agreement with Al-Kahtani et
al. (1998). They reported that irradia-
tion at doses between 0.3 and 0.9
kGy, followed by 3 or 6 months stor-
age at room temperature, significantly
reduced fructose, glucose and total
sugars content of dates (Khalas vari-
ety) immediately after irradiation.

The protein contents decreased
from 2.52 to 1.97%; from 2.52 to
2.02%; from 2.57 to 2.15 and from
2.45 to 2.09% for the control, packed
under vacuum, dried and irradiated
samples, respectively at the end of
storage. The maximum decreases in
protein levels were found after the
first 4 months of storage followed by
a slowly decrease. The highest de-
crease was found in the control and
vacuum samples while there was no
difference between the dried and irra-
diated samples. The results are in
close agreement with that reported by
Khan ef al. (1985).

Ihsanullah ef al. (2005) reported
that the irradiation up to 300Krads
had no significant effect of the pro-
tein content of the irradiated date
samples. Auda et al. (1977) reported
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that the protein content of three Iraqi
date varieties was not affected by ir-
radiation at 0.7-2.7 kGy.

Results (Table 5) showed that
the fiber content of the studied date
samples was reduced during storage
up to 12- months at room tempera-
ture. Data are in agreement with that
reported by lhsanullah et al. (2005).
Mohammadzai et al. (2010) investi-
gated the influence of various doses
of gamma irradiation up to 300Krads
of date fruit and reported that the fi-
ber levels decrease gradually in all
samples in irregular pattern.

The ash content of the studied
date samples was decrease unnotice-
able during 12- months of storage
(Table 5). Stewart (2001) reported
that irradiation does not alter the ele-
mental composition of food.
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The crude fat content was re-
duced from 1.49 to 0.86, from 1.49 to
0.89, from 1.46 to 0.78 and from 1.48
to 0.84% in the control, packed under
vacuum, dried and irradiated date
samples, respectively from 0 to 12
months of storage. lhsanullah et al.
(2005) studied the effect of various
irradiation doses on fat content of
Pakistani dates, found that after 5
months of storage the fat levels were
decreased in all treatments.

During the storage period (12
months) the acidity increased from
0.168 to 0.377%, from 0.168 to
0.370%, from 0.173 to 0.351 and
from 0.171 to 0.362% for the control,
packed under vacuum, dried and irra-
diated samples, respectively.
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The total phenolic content in-
creased up to 4 months of storage in
all studied samples followed by de-
crease up to the end of storage period
(Table 5). The packaged date fruits
under vacuum recorded the lowest
decrease in total phenolic content
(2.7%) followed by the dried (3.9%)
and irradiated samples compared the
untreated sample after 12-monthsof
storage. Bravo (1998) has attributed
the losses in phenolic content to bind-
ing of polyphenols with other organic
substances such as carbohydrate or
protein. The polyphenol oxidase en-
zyme may be activated, resulting in
degradation and consequent losses of
polyphenols (Jood et al., 1998, Sax-
ena et al., 2003 and Selim et al.,
2012).

The data (Table 5) also, showed

a good correlation between total phe-
nolic content and antioxidant activity.
This correlation indicated that pheno-
lic compounds are the main micro
constituents contributing to the anti-
oxidant activity of date as reported by
Kchaou et al. (2013).
Effect of packing, drying and irra-
diation treatments on the total mi-
crobial of the Saidy fruits during
storage:

Results presented in Table 6
showed that total bacterial counts
were reduced immediately after irra-
diation and drying to a greater extent,
compared to the reduction in molds
and yeasts. Since the laters are gener-
ally less sensitive to irradiation (Jay,
1986).

Table 6. Effect of packing, drying and irradiation treatments on the total microbial
count of Saidy fruits during storage at room temperature:

Treatment Total microbial Storage time month (log cfu/gm)
count 0 4 8 12
Total bacterial 5320° | 4.432° | 3.992¢ 3.544"
Control count
Molds + Yeast 3.760° 2.730° 2.224° 1.698"
Total bacterial 5320° | 3.810° | 2.650 2.301"
Vacuum count
Molds + Yeast 3.760° 2.6189 1.8458 1.460'
. Total bacterial 3.880° | 3.146" | 2.775 2393
Drying count
Molds + Yeast 2.923° 2.243° 1.8902 1.5441
L Total bacterial 3233¢ | 2747 | 2.480F 2.251™
Irradiation count
Molds + Yeast 2.841° 2.063F 1.685" 1.2917

- Any letters charing the same symbol, have no significant difference inbetween.

The microbial flora of all treat-
ments and control dates remained low
until the end of storage (12 months).
The irradiated samples had the lowest
microbial counts, followed by the
packaged under vacuum and dried
samples. The low moisture content
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along with high sugar contents has
made and increase the resistance to
microbial deterioration the conditions
unfavorable for the growth of micro-
organisms (Ahmed et al. 1995 and
Al-Kahtani et al., 1998). This result
(Table 6) indicates that the microbi-
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ological quality of dates can be sub-
stantially improved by irradiation,
packing under vacuum and drying
treatments.

Effect of packing, drying and irra-
diation treatments on sensory
evaluation of the Saidy fruits dur-
ing storage:

Sensory evaluation is concerned
an important technique to determine
product quality. Because of genetic
differences variable and growth con-
ditions, date show a wide variation in
their final appearance and quality.
With respect to consumers, important
quality criteria of the product and ap-
pearances including color, taste, fla-
vor ....etc. (Wills et al., 1998).

The results of organoleptic
evaluation (Table 7) show that the
panelists could not discriminate be-
tween the non-irradiated and the irra-
diated date fruits. Furthermore, all
treatments have no detectable adverse
effect on the preference rating of the
fruits by a taste panel.

The results are shown in Table
(7) that all tested samples were con-
vergent in their texture and appear-
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ance values up to 4 months of stor-
age. While, the texture and appear-
ance values of the packaged under
vacuum fruits gradually decreased
during storage recorded the lowest
values (5.14 and 5.71, respectively) at
the end of storage period, followed by
the control, dried and irradiated date
sample. The color value of all sam-
ples recorded a gradually decrease
during storage period, the control
sample had the lowest color value
followed by the dried, packaged un-
der vacuum and the radiated sample
at the end storage period. The taste
value of control sample decreased to
the lowest value (5.07) followed by
irradiated (6.36), packaged under
vacuum (6.43) and dried (6.93) date
sample. Finally, the irradiated sam-
ples were occupied the first rank in
overall acceptability followed by the
dried, packaged under vacuum and
control samples. These results are in
the same trend with those recorded by
Grecz et al. (1988), Al-Kahtani et al.
(1998), Ismail et al. (2008), Kenawi
et al. (2011) and Abd El-Bar et al.
(2014).
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Table 7. Effect of packing, drying and irradiation treatments on sensory evaluation
of Saidy date fruits during storage at room temperature:

Storage Sensory evaluation
Treatment time Overall ac-
month Color Taste Texture | Appearance ceptability
0 8.71° 8.57° 8.71° 8.71° 8.71°
4 7.14%4 7.86° 7.14% 7.295¢ 7.14%
Control 8 6.57% 6.21° 7.07"9 6.86°¢ 6.7179
12 5.86° 5.07° 5.86°" 5.86" 5.71¢
0 8.71° 8.57° 8.71° 8.71° 8.71°
Packing 4 7.50™¢ 8.14™ 6.57°° 7.00°" 7.79%
under 8 6.86°° 7.71%¢ 6.074f 6.00" 6.93%
vacuum 12 6.57% 6.43% 5.14" 5718 6.36%
0 8.14™ 8.29% 7.71% 8.00%° 8.43°
. 4 7.79*° 8.21% 7.14% 7.93%¢ 7.79"°
Drying 8 7045 | 74379 | 6,93 7.07" 721%
12 6.43% 6.93¢ 6.36¢ 6.29%¢ 6.79"
0 8.71° 8.21% 8.57° 8.71° 8.71°
o 4 8.29% 7.29"¢ 8.29° 8.21% 8.36°
Irradiation g 7570 | 721 7.14% 7.36"° 7.64%
12 7.14%4 6.36% 6.57°¢ 6.714¢ 7.07%

- Any letters charring the same symbol, have no significant difference inbetween.

Conclusions
The irradiation and packing un-
der vacuum was found to be superior
to drying treatment for improving the
quality as well as prolonging the
marketable period of Saidy date fruit.
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