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ABSTRACT

In the present study, samples of fresh date palm were collected from locad market Peshawar. These sampl es were irradiated
with radiation doses of 0, 1, 2 and 3 kGy and their effect was analyzed on moisture, fat, sugar, organol eptic properties and
bacterial and funga counts for aperiod of 6 months storage time in ambient and refrigerated temperatures. The 0 kGy was
kept as a control sample. The irradiated samples (1, 2 and 3 kGy) showed tha the decrease in moisture at ambient
temperature was in the range of 13.03 - 19.57% while at refrigerated temperature a small decrease was observed in the
range of 15.5 - 19.50 %. In case of fat contents it was observed that a decrease pattern was noted in the range of 0.33 - 0
.88% at ambient temperature while at refrigerated temperature a similar decrease was observed in the range of 0.36 - 0.82
% at the given doses over 6 months of period. The percent contents of total sugar of irradiated samples, packed in
transparent vacuum packing, at radiation doses 1, 2 and 3 kGy also decreased in the range of 79.0 - 73.2 % a ambient
temperature during 6 months storage. In smilar pattern, areduction in total sugar was recorded in the range of 77.7 - 73.4
% at refrigerated temperature. No significant difference was found in control aswell asirradiated samples. It was observed
that the irradiated samples at 2 and kGy were found best in terms of that there is overall no patern of increase and decrease
of TFC and TBC a ambient and refrigerated temperatures during the storage time of 6 months.
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INTRODUCTION fumigated commodity might entail serious problems
The date pam (Phoenix dactilyfera L.) plays an important limiting the use of this chemical as afumigant. Hence, due
role in the nutrition of human being. Dates belong to the to the international ban by World Trade Organization
species Phoenix dactilyfera having about 19 known (WTO) on most of the chemical fumigation, irradiation is
genetic types. The most important ones are Canary Iland the only safe and economical way of food preservation.
pam (P. canariensis), Senegal date pam (P. reclinata) The other methods of preservation are too expensive and
and Indian sugar date palm (P. sylvestris). The genus would need careful consideration. For this reason a more
Phoenix belongs to the plant family Arecaceae and dl are effective method of preservation than those mentioned
monocotyledons. Date pams are dioecious i.e. the mae above is needed. The radiation preservation of dates, or a
and female parts are on separate plants. The date pam is combination of mild heat and low doses of irradiation,
the tallest of the Phoenix species growing to 30 min some seemed to be the alternative [3]. Consumer demands for
places. The trunk, in cultivation, is surrounded from the high-quality foods with "fresh-like" characteristics. Non-
ground upwards in a spira pattern of leaf bases. The therma methods alow the processing of foods below
leaves are 4-5 m large and dternate [1]. The fruit of the temperatures, so flavors, essential nutrients, and vitamins
date is a drupe and has one seed, which can vary in size, undergo minimal or no changes. Foods can be non-
shape, color and quality of flesh. Unripe dates are greenin thermally processed by irradiation [4]. Food irradiation is
colour, maturing to yellow, then reddish-brown when fully beginning to play an important role in contributing to
ripe. A single large bunch may contain more than a improve safety and security and to increased trade as a
thousand dates, and can weigh between 6 to 8 kg. Each proven preservation method. It is established as a versatile
tree produces five to ten bunches. A mature female tree and environmentally friendly treatment of foods. It also
can produce upwards of 68 kg of fruit annually [2]. reduces use of chemica treament for safe storage of
Dates are commonly stored for longer periods and thus are different food materials. It leaves no undesirable residues
attacked by insects and other bacteria. Currently dates are in foods and no significant changes in the physicochemical
preserved, internationally, by many methods such as low properties or nutritive value of the treated products. Insect
temperature steam treatment, pasteurization, drying, resistant packages can be used to prevent reinfestation [5].
fumigation, low temperature storage, and packing in Government of Pakistan allowed irradiation of 7 different
vacuum or inert gas. The use of heat higher than 55°C has classes of foods, which includes the dried fruits and nuts
an adverse effect on the color and flavor of this product. [6]. In short, radiaion technology is the best aternative
The quality of sun-dried products is poor and non- method for improving the quality as well as prolonging the
uniform; therefore, sun drying is replaced by the modern marketable period of fruits [7].

dehydration methods. Drying gives an uneven, tough, Knowledge of the qudlitative and quantitative chemical
fibrous or rubbery texture. Methyl bromide is the main composition of date fruit is of prime importance to the
fumigant used; however, residua accumulation in the user of dates, in particular the packer, processor or trader,
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because it affects the possibilities and limitations of the
rav material for the intended end-use. Before adopting
radiation techniques for such purposes, the effect of
radiaion on the chemical composition of the date must be
known, which also include the effect on the color
chemistry of the product. The consumers interest was
mainly focused on the nutritional properties of the product.
To draw up adate quality profile will therefore involve an
evaluation of moisture, protein, sugar and fa contents and
the presence of microbial infestation.

Keeping in view itsimportance, the irradiati on technology
was applied using ®Co gammaiirradiator, Nuclear Institute
for Food and Agriculture (NIFA), Tarnab, Peshawar for
the preservation of date fruits. The quality and extending
the shelf life of fresh dates can be improved by using
irradiation technique. In this way we can contribute to
improve economica status of this food material, thereby
increasing the income and foreign exchange of the
country.

MATERIALS AND METHODS

Samples Callection

Fresh date palm samples were collected from | ocal market,
Gur Mandi (Hashtnaghari), Peshawar for the study of their
shelf life extension and physico-chemical anaysis by
giving different doses of irradiations.

Samples Preparation

Polythene bags were purchased from the market and 10
numbers of dates were put in each bag. The bags were
sed ed with the help of vacuum sealer in Microbiogy Lab
of NIFA. Samples were irradiated a different radiation
doses i.e. O, 1, 2 and 3 kGy by using Co-60 gamma
irradiator installed at NIFA. A tota of 24 bags were
stored at ambient light (25-40°C) and 24 in refrigerator
(4°C). Various treatments conducted are listed below:

S.No. Code Treatment

1 TA Control Ambient temperature
2 T,A 1 kGy Ambient temperature
3 TA 2 kGy Ambient temperature
4 T:A 3 kGy Ambient temperature
5 TR Control Refrigerator

6 TR 1 kGy Refrigerator

7 T:R 2 kGy Refrigerator

8 TR 3 kGy Refrigerator

From each bag, 4 samples were randomly selected and
analyzed on monthly basis for 6 months, for the moisture,
fats, total sugar, bacterid and funga count and
organolipetic parameters. Moisture contents were
determined by oven drying method. Crude fats were
determined by ether extract method using Soxhlet
apparatus. Total bacterial count (TBC) was determined by
WHO method and total fungal count (TFC) was calculated
following the FAO method as described by Andrew [8].
The samples were evd uated by a pand of trained judges
for appearance, odour, taste and texture as the method
given by Larmond [9].

Media preparation

Media was prepared by dissolving 23.5g of the standard
method agar in 1 liter deionized water, placed over water
bath for 30 minutes for mixing. Then it was sterilized at
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121°C for 30 minutesin autoclave. Prior to its use, media
was kept over water bath at 50°C to cool down. Mixed 90
ml of deionized water with 10g of the given sample of
fresh dates and blended for 2 minutes. This resulted in
dilution of 10® With the help of sterile pipette, decimal
dilutions of 102 and 10° of food homogenate were
prepared by transferring 1ml of the previous dilutions to 9
ml of sterilized water. 1ml of each dilution was pipetted
into sterilized separate, duplicae, and appropriately
marked petri plates. Transfer the diluted sample into the
Agar media plates with in 15 minutes of dilution. The
sample dilutions were immediately mixed and the agar
medium was uniformed thoroughly. The agar was alowed
to solidify, and the Petri dishes inverted and incubated for
48 hours at 35°C. After incubation the total bacteria
counts were determined as colony forming units (CFUs)/g
of date fruit.

RESUL TSAND DISCUSSION

The fresh date pam sample were collected from local
market, Gur Mandi (Hashtnaghari), Peshawar for the study
of physico-chemical, microbiologica anaysis and their
shelf life extension by giving them different doses of
irradiations. To draw up a date quality profile the samples
were evduated for fat content, total sugar, organoleptic
and the presence of bacterial and fungal infestation. The
average values for fat content, sugar and microbia counts
were determined in ambient (25-40°C) and refrigerated
(4°C) temperatures for up to six months. The data for both
untreated and irradiated samples were pooled as replicates
at each particular radiation dose and storage period for
evduating effects of irradiation and storage time on
chemical parameters of dates.

Moaisture

The data of percent moisture (Table-l) indicates that
generally, the moisture contents of control date sample
vacuum packed in transparent polythene a ambient
temperature decreased from 15.20 to 19.73% while at
refrigerated temperature a minor decrease was observed
from 17.27 to 20.4% over 6-month period. The irradiated
samples (1, 2 and 3 kGy) showed the decrease at ambient
temperature in the range of 13.03 to 19.56% while at
refrigerated temperature a small decrease was observed in
the range of 15.49 to 19.50%. Furthermore, significant
difference (P < 0.05) was recorded at various doses as
shown in Table 1. Maximum decrease in the moisture
contents was found during month 3 and 4 storage time
especially at ambient temperature while no decrease was
recorded in case of refrigerated temperature. The present
datawas found to be in line with Ihsanullah et al. [10] who
suggested that the moisture contents of control date
sample packed in white polythene decreased from 14.1 +
1.1t09.7 + 0.8% over 5-month period while the irradiated
samples showed in the range of 10.4 to 11.2%. Results
reported by other workers indicated that dates contained
about 12 to 30% moisture. Khan et al. [11] reported that
the moisture and protein content of dry dates decreased
from 12.8 t014.2% and from 1.2 to 1.7% respectively after
12 months of storage at ambient temperature.

Fat

The data of percent fats (Table-2) indicated that during 6-
month storage, the fat level decreased from 0.45 to 0.95%
for control date samples at ambient temperature while at
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refrigerated temperature a similar decrease was observed
from 0.43 to 0.95%. The data revealed that the percent fat
contents of irradiated vacuum packed in transparent
polythene date samples were below 0.88%. The observed
data at ambient temperature showed that a decrease pattern
was noted in the range of 0.33 to 0.88% while at
refrigerated temperature a similar decrease was observed
in the range of 0.36 to 0.82% at 1, 2 and 3 kGy over 6
months of period. Maximum decrease was observed at 5
and 6 month of storage period time. Further more, almost
significant difference (P < 0.05) was recorded at various
doses as shown in Table 2. Barreveld [12] and lhsanullah
et al. [10] also worked on the same topic and revealed that
fats occur in small amounts in the date flesh. Fat ismainly
concentrated in the skin (2.5 - 7.5%) and has a more
physiological importance in the protection of the fruit than
contributing to the nutritional value of the date flesh (0.1 -
0.4%). The present data was aso inline with Leo [13] who
studied that many factors affect the qudlity of fats and oils
during and after processing. This discussion was limited to
environmental factors since the container could only
influence the accessibility of light, oxygen, heat and
moi sture to the product.

Total Sugar

The data of percent total sugar (Table-3) indicated that the
total sugar contents of control date sample was reduced
from 74.1 to 76.06% during 6-month storage at ambient
temperature while at refrigerated temperature the total
sugar was reduced from 76.76 to 78.36%. The percent
contents of total sugar of irradiated samples vacuum
packed in transparent packing at radiation doses 1, 2 and 3
kGy aso decreased in the range of 78.96 to 73.16% at
ambient temperature at a period of 6 months storage time.
In similar pattern for a storage time of 6 months, a
reduction was recorded in the range of 77.66 to 73.4% at
refrigerated temperature. Almost significant difference (P
< 0.05) was found in control aswell asirradiated samples.
The present analysis is in agreement with Lee et al. [14]
who showed similar results for sugar contents of date
pam.

The contents of moisture, fats and total sugar were nearly
similar to other reported amounts, however, it is wel
documented that there were many factors influencing the
composition of dates. To summarize, on the basis of
literature, it was concluded that no prominent quality
differences were registered for tested parameters was
found between the irradiated (at low doses) and control
date samples.

One third of the world' s food harvest is lost on its journey
to the consumer from spoilage and microbia infestation.
In devedoping countries, where tropica weather
contributes to the problem, as much as 50% food is lost.
The primary research and development activities on post
harvest handling and quality preservation of date pam is
of prime importance and great economic value, especially
to the forthcoming regulations and standards of World
Trade organization (WTO), involving pest free quality
export commodities. The WTO agreements are the legal
foundation for the international trading system that is used
by the bulk of the world's trading nations. The aims of
WTO are to protect human, animal and plant lives from
additives, contaminants, toxins or disease causing
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organisms in foods. Although the origind use of food
irradiation for preservation of food remainsimportant. Itis
the increasing ability of irradiation to destroy pathogenic
microorganisms that is now considered of greater interest.
An important feature of irradiation isits ability to achieve
different types of beneficid effects (sanitary,
phytosanitary and shelf-life extension) on a wide range of
products. The present analysis is inline with Ihsanullah et
al.,, [10] showing similar results for moisture and fat
contents of date palm.

Total Fungal and Total Bacterial Counts

The data of total fungal counts (Fig-1) indicated that
generally, the total funga counts of control date sample
vacuum packed in transparent polythene a ambient
temperature increased from 37 to 51 CFUs (colonies
forming units) while at refrigerated temperature a minor
increase was observed from 16 to 23 CFU over 6-month
period. The irradiated samples showed the increase at
ambient temperature a 1 kGy in the range of 7 to 12 CFUs
while at refrigerated temperature a small decrease was
observed in the range of 3 to 1 CFU. The irradiated
samples a 2 and 3 kGy showed overdl no increase or
decrease in total fungal counts at ambient and refrigerated
temperatures during the total storage time of 6 months.
The present analysis is inline with Hassan et al., [15]
indicating similar results for total funga counts of date
pam.

The data of totd bacterial counts (Fig-1) showed tha the
total bacterial counts of control date sample vacuum
packed in transparent polythene at ambient temperature
increased from 44 to 63 CFUs while at refrigerated
temperature a minor increase was observed from 23 to 40
CFU over 6-month period. The irradiated samples showed
an increase at ambient temperature at 1 kGy in the range
of 9 to 24 CFU while at refrigerated temperature a small
decrease was observed in the range of 5to 1 CFU. The
irradiated samples a 2 and 3 kGy showed overal no
pattern of increase and decrease a ambient and
refri gerated temperatures during the total storage time of 6
months. Again the findings of present work are in good
agreement with the reported results[15].

CONCLUSION

The moisture, fat and total sugar contents of date samples
significantly decrease with passage of time in both
ambient and refrigerated environments. The moisture, fat
and total sugar content of date samples significantly
decreases with increase in the dose of radiation both at
ambient and refrigerated environments. Loss in moisture
content of date samples is minimum in refrigerated as
compared to ambient environment while loss in fat and
total sugar of date samples is maximum in refrigerated as
compared to ambient environment. It was noted from the
overal research that bacterial and fungal growth reduces
with increase in radiation does and its growth totally stops
at a radiation dose of 3 kGy especidly at refrigerated
temperature. It was also observed that a radiation dose of 3
kGy has a pleasant effect on the organoleptic properties
like taste, texture, odour and appearance of the date
samples. Irradiation of food samples have no significant
negative effect on the nutritional quality of food, so
irradiation is a safe method to increase the shelf life of
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food items like dates. As total sugar and fat contents of
dates decrease with increase in the dose of radiations, so
for the preservation of dates radiations should be applied
not more than 3 kGy. Food like dates should be preserve
in vacuum packed transparent polythene at refrigerated
temperatures for long term use. Radiation dose of 3 kGys
have good effects on the organoleptic properties of date
samples, o this level of radiation should be applied to
dates for increasing their physical properties.
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FIGURE 1: Levels of TFC (CFUs/gm) and TBC (CFUs/gm) in control and irradiated samples during 6 month storage

pControl A 100 krad A 0200 krad A o300 krad A pControl R @100 krad R @200 krad R 0300 krad Frz

70
604
504
40
30
204
104

Month 1st Month 2nd Month 3rd

19

TBC
Month 5th

TFC TBC

Maonth 4th IMonth Gth



I.J.SN., VOL. 2(1) 2011: 16-21

ISSN 2229 — 6441

TABLE 1: Percent moisture content of date samplesirradiated at different radiati on doses during 6 months storage

Months  Temperature 0 kGy 1kGy 2 kGy 3 kGy Means
Ambient 19.73 19.56 1883 1800  19.03
1t Refrigerated  20.40 19.50 19.16 1843  19.37
Mean 2006 A 1953B 19.00C 1821D
Ambient 18.56 18.32 1810 1763 1815
2" Refrigerated 20.36 19.03 18.75 17.67 18.95
Mean 19.46 A 1867B 1842C 17.65D
Ambient 17.71 17.65 17.16 1643  17.24
3d Refrigerated 19.76 18.56 18.00 17.26 18.40
Mean 18.74A 1811B 17.58C 16.85D
Ambient 16.43 16.15 1583 1543  15.96
4 Refrigerated 19.46 18.24 17.61 16.85 18.04
Mean 17.95A 17.20B  16.72C 16.14D
Ambient 15.85 15.33 14.90 1463 1527
5 Refrigerated  18.74 17.66 17.16  16.07  17.41
Mean 17.30A 1650B 17.16C 15.35D
Ambient 15.20 15.10 1406  13.03 14.35
6! Refrigerated 17.27 16.56 16.23 15.49 16.39
Mean 16.23A 1583B 1515C 14.26D

Temperature of ambient environment= 25-40°C
Temperature of refrigerated environment= 4°C

TABLE 2: Percent fat content of date samplesirradiated at different radiation doses during 6 months storage

Months Temperature 0 kGy 1kGy 2 kGy 3 kGy Means
Ambient 0.95 0.88 0.8 0.85 0.88
1# Refrigerated  0.95 0.81 0.82 0.78 0.84
Mean 095A 085B 0.84B 0.81C
Ambient 0.83 0.83 0.80 0.71 0.79
2" Refrigerated  0.86 0.85 0.77 0.74 0.80
Mean 0.84A 084A 0.78B 0.72C
Ambient 0.73 0.70 0.66 0.61 0.67
3 Refrigerated  0.75 0.73 0.71 0.65 0.71
Mean 0.74A 071B 068C 0.63D
Ambient 0.66 0.63 0.66 0.58 0.63
4t Refrigerated  0.63 0.61 0.56 0.52 0.58
Mean 0.64A 062AB 061AB 055B
Ambient 0.57 0.55 0.53 0.44 0.52
5 Refrigerated  0.44 0.43 0.42 0.40 0.42
Mean 0.50A  0.49AB 0.48B 0.42C
Ambient 0.45 0.41 0.39 0.33 0.39
6" Refrigerated  0.43 0.36 0.37 0.36 0.38
Mean 0.44A 039B 0.38B 0.34C

Temperature of ambient environment= 25-40°C
Temperature of refrigerated environment= 4°C

20



Physico-chemicals and microbiological levels during storage of irradiated fresh date

TABLE 3: Percent total sugar content of date samplesirradiated at different radiation  doses during 6 months storage

Months Temperature 0 kGy 1 kGy 2 kGy 3 kGy Means

Ambient 76.06 77.96 78.96 75.63 77.15
1 Refrigerated 78.36 77.66 76.50 76.26 77.20

Mean 7721C 77.81B 77.73A 75.95D

Ambient 75.56 77.56 78.16 75.20 76.62
2" Refrigerated 78.30 77.03 76.30 75.667 76.82

Mean 76.93A 77.30A 77.23A 75.43B

Ambient 75.33 77.36 78.00 75.13 76.45
3 Refrigerated 77.60 76.36 76.20 75.10 76.31

Mean 76.46 C 76.86 B 77.10A 75.11D

Ambient 75.10 77.16 77.53 74.74 76.13
4" Refrigerated 77.46 76.23 76.10 75.16 76.24

Mean 76.28 B 76.7A 76.81 A 74.95C

Ambient 75.04 77.10 76.66 74.20 75.75
5 Refrigerated 76.56 75.23 76.10 74.63 75.63

Mean 75.80C 76.16 B 76.38 A 74.41D

Ambient 74.10 76.633 76.50 73.16 75.10
6" Refrigerated 76.76 74.80 75.63 73.40 75.15

Mean 75.43C 75.71B 76.06 A 73.28D

Temperature of ambient environment= 25-40°C
Temperature of refrigerated environment= 4°C
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