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ABSTRACT

Khalas and Sukkary dates varieties were treated with two doses of gamma
irradiation (0.5 and 1.0 kGy) in addition to control (untreated dates) were stored
under relative moisture of (70-80%) and temperature ranged from (20-25 C) for 36
weeks. They were used in this study to produce and evaluate its dibis (date syrup).

The resuits revealed that the date, which treated with 1.0 kGy for the two
cultivars, produced the best quality of dibis. The highest reduction of moisture content
was observed in untreated samples in each cultivar. The treated samples with (1.0
kGy) are succeeded in preserving fotal sugars of fruits during storage of both Khalas
and Sukkary cultivars. The total soluble solids percentage was increased in fruits by
prolonging the storage periad in alf treatments of date cultivars under study. Also, the
high irradiation treatment (1.0 kGy) succeeded to increase viscosity within to limited
permission in fruit of all date cultivars under study. It also keeps the best flavor of
dates dibis during storage of both Khalas and Sukkary. At last, the irradiation
treatments succeeded to keep the best flavor, texture and color of date dibis during
storage of both Khalas and Sukkary.

INTRODUCTION

Arab counfries (Saudi Arabia, Egypt, fraq, Libya, Tunisia, Sudan and
. Algeria) are considered the main source of date fruit in the world. Some of
these products are exported as fresh fruit and the remainder is processed to
different products (Hasheem, 1979 and Mikki ef al., 1980).

Khalas and Sukkary cuitivars of date are the main varieties in Saudi
Arabia. Brunetii (1980) and Merritt (1989) found that gamma irradiation at
{0.25, 0.75 and 1.0 kGy) decreased moisture content in some date fruits,
Diehi {1990) reported that, when he treated some varieties of date fruits with
doses of gamma rays (0.0, 15, 20 40 and 100 Krad) and stered then under
normal condition for 6 months then produced dibis (concentrated date extract).
at 2, 4 and 6 months from storage, resulted that irradiation dosage within the
range of (40 and 100 Krad) had a significant reduction in moisture content
and non-significant in total soluble sugars for its dibis during storage.

Diehl (1995) found that, irradiation of date fruits at (0.25, 0.5, 0.75 and
1.0 kGy) and stored with normal conditions for 12 months resulted in
production of dibis. The iradiated samples showed reduction in moisture
content, while the total soluble sugars were kept without significant change.

El-Salhy (1998) showed that, irradiation with dosage within range of
(0.25, 0.5, 0.75 and 1.0 kGy) of some kinds of date fruits which were stored
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for 12 months to produce dibis; o nly the irradiation d oses of (0.75 and 1.0
kGy) had significant effects on total soluble solids and viscosity values.

Alhamdan (2002) found that, viscosity value of cow milk after addition of
3 kinds of date fruits dibis {Kalas, Sefenopot and Sukkary} with concentration
(2.5 to 15%) and rang of temperature (5-15 °C), the viscosity values ranged
between (0.2-1.6 mL/pascalfsec). The viscosity values were increased by
decreasing the degree of temperature and increasing of sugars percentage in
the sample.

Diehl (1995), Abd El-Mchsen (1995) and Aussous {1999) treated some
kinds of date fruits with gamma rays (0.0, 0.5 and 1.0 kGy) and stored for (12
menths) in (60-70%) relative humidity and temperature (20-30 °C) and then
extracted its dibis from the beginning of storage to the end. They found that,
the treatment of {1.0 kGy) succeeded to keep the best flavor, texture and
color.

Egyptian Standard (1996) and FAO (1996) reported that, using gamma
rays up till (10 kGy} or (one mega rad) on date fruits extend its shelf-life with
keeping its nutritional value such as its flavor and color. The produced dibis
was examined for organoleptic evaluation (color, texture and flavour). The
irradiation samples of dibis {1-1.5 kGy) s howed higher d egree than control
sample,

The aim of this study was to prepare and evaluate date syrup (dibis)
from this two varieties after treating them by gamma irradiation {0.5 and 1.0
kGy) in addition to control.

MATERIALS AND METHODS

Samples:

Two date palm varieties named Khalas and Sukkary were obtained from
the Ministry of Agriculture and Water, Riyadh, Saudi Arabia produce its dibis.
Irradiation process:

Date fruits samples (Khalas and Sukkary) were irradiated with 0.0, 0.5
and 1.0 kGy at Gamma Cell-220 in king Abdul Aziz City For Science and
Technology (KACST).

Methods:

Date fruits { Khalas and S ukkary) were taken after harvest, to sort out
and cleaned, then divided into three groups. The first group was irradiated
with 0.5 kGy, the second group was irradiated with 1.0 kGy and the third
group was untreated (control). Treatments were carried out with their
replications for measuring physical, insects infestations characters and
chemical analysis of treated date fruits and untreated (control). Ali treatments
were stored under relative moisture of (70-80%) and temperature ranged from
(20-25 °C).

Date fruits was e xtracted by water (100 gm date + 300 cm® water) at
25:1 °C after removing the seeds for 2 min, then filtration (residues and
extract). The residues was refiltrated, the water extracts were collected and
concentrated under vacuum to produce the dibis and then was stored
{(according to Benjamin and Abbas, (1985)..

Moisture content was measured according to A.O.A.C. (1990).
Total soluble sugars were measured according to A.Q.A.C. (1990).
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Total soiuble solids (T.S.S.) were measured according to A O.A.C. (1995).

The viscosity of all dibis samples was measured at 25 +1°C with a Brook field
DV. Ill programmable rheomete. Brook field Engineering Laboratories. Inc.
Stough, MA. USA connected with (Brook field Refrigerated Bath/Circlator
Model T C-500, Brook field E ngineering Laboratories, MA-USA), (mL/pascal/
second) according to Howard (1991).

Sensory evaluation of colour, texture and flavour for dibis treatments was
performed by 10 panetests using a scale from 1 to 10 and evaiuation form Fig.
{1). The collected data were subjected to an analysis of variance {completely,
Randomized Design) according to Abdel Magied (1991).

RESULTS AND DISCUSSION

The moisture content percentage for treatments of dibis are present in
Table (1). The data showed that, in all treatments moisture content were
decreased with increasing storage period. Moreover, irradiation treatments
were superior in decreasing moisture content than control. Comparing different
doses of irradiation it is quite evident that the highest dose {1.0 kGy) was
lowest in this respect in comparison with the control, which showed significant
differences between them as explained by Hasheem {1979) and Mikki et al.
(1980). Also, these results agreed with those found by Dieh] (1990).

Table (1): Percentage of moisture in dibis treatments during storage
Periods after harvest (in weeks) | L.S.D."
4 12 | 20 28 36 {0.05
1.0 kGy 28.14] 26.16} 25.51| 25.15] 24.84 1.47
Khalas 0.5 kGy 28.44; 26.05 25.49; 25.02] 24.68 2.09
Control 28.96( 26.07| 25.21| 24.88] 24.52 2.4
1.0 kGy 29.61} 27.49| 26.91} 26.57] 26.37 1.57
Sukkary 0.5 kGy | 29.79) 27.35] 26.73] 26.37] 26.10 2.41

Control 29.92| 27.14] 26.44| 26.00] 2567 2.87
* The value is equal the means of three replicate

Variety Treatment

Table (2} showed the effect of irradiation freatments on total sugars
percentage of dibis, it is clear that irradiation treatrnent indicated significant
increase in total sugars percentage as compared with control. Comparing
different doses of irradiation it is obvious that no significant difference was
noticed between different doses of irradiation. These results agreed with those
found by Diehl (1990 and 1995).

Table (3) illustrated the effect of irradiation treatment on total soluble
solids percentage of dibis, clarify that storage duration is directly proportional
with the increase in total soluble solid percentage in all irradiation and control
treatment. However, the highest irradiation dose (1.0 kGy) induced the lowest
significant increase in the total s oluble s olids percentage during the storage
period as compared with the control treatment. These results are in agreement
with those found by El-Sathy (1998).
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Table (2): Percentage of total soluble sugars in dibis treatments during
storage

Variety Treatment

Periods after harvest {in weeks) |L.S.D.*

4 12 20 28 36 ] (0.05)
1.0kGy | 62.10 | 62.26 |62.58] 62.70 }62.90| 0.46
Khalas 0.5kGy | 61.92 | 62.17 162.47| 62.62 [62.78] 0.27

Control 61.74 | 62.02 162.32| 62.53 [62.62| 0.22
. 1.0 kGy 63.18 | 63.56 |63.73| 63.90 [62.09; 0.65

Sukkary 0.5 kGy 62.91 ]63.33 |63.42) 63.60 (63.82] 0.42
Control 62.73 | 63.14 |163.31] 63.45 |63.69| 0.37
* The valus is equal the mean of three replicate

Table (3): Percentage of total soluble solids of dibis treatments during

storage
Periods after harvest (in weeks) |L.S.D.”

Variety Treatment 2 12 20 >3 36 [ (0.0
1.0 kGy 686 { 688 {69.0] 69.2 | 694 | 0.21
Khalas 0.5 kGy 68.8 | 69.0 [69.2]| 69.5 | 69.6 | 0.24
Control 689 | 69.2 |694| 69.7 | 701 | 0.28
1.0 kGy 69.7 | 699 | 701 703 | 705 | 0.15
Sukkary 0.5 kGy 69.9 | 70.1 |70.3] 705 | 70.7 | 0.16
Control 70.2 | 704 {707 70.9 | 71.2 | 0.19
The value is equai the means of three replicate

Regarding the effect of irradiation treatments on viscosity value of dibis,
Table (4) showed that the highest viscosity was found in contro! treatment.
This was related to the total soluble solids, since by decreasing the total
soluble solids in (treatment 1.0 kGy) the viscosity was the lowest. However,
the highest significant increase in viscosity during the storage period was the
1 kGy as compared with other freatment (0.5 kGy and control). This results
agreed with those found by El-Salhy (1998) and Alhamdan (2002).

Table (4): The viscosity of value {mL/paskal/sec.) of dibis treatments
during storage

Periods after harvest (in weeks) | L.§.D.*

4 12 ] 20 | 28 | 36 [ (0.05)
1.0 kGy 349.8 [352.1|1378.21389.3] 389.0 6.35
Khalas 0.5 kGy 345.9 1356.8/368.2}379.5| 386.3 7.72
Control 45258 [455.9|462.1(472.2|486.7 | 7.91
1.0 kGy 461.4 [(475.9]1482.1]1499.4 511.1 7.38
Sukkary 0.5 kGy 4592 1470.1{479.6|490.5|501.9| 8.06
Control 473.5 1487.2|14950]499.9] 520.1 8.24
* The value is equal the means of three replicate

Variety Treatment

Organoleptic evaluation of irradiated treatments and control are showed
in Table (5} and Fig. (1). The data shows that the lowest score is recorded in
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non-irradiated sample (control), but the highest irradiation dose {1.0 kGy) still
has an excellent score grade during the storage period as compared with
other treatment (0.5 kGy and control). These results are in agreement with
those found by Diehl {1995), Abd El-Mchsen and Nezam EI-Din (1995) and
Aussous {1999). Also, it agreed with Egyptian Standard (1996) and FAO
(1996) for they reported that the irradiated samples of dibis from {1-1.5 kGy)
have higher degree when it e xamined for o rganoleptic e valuation for color,
texture and fiavour than control sample.

In conclusion, the dibis which was produced from irradiated dates fruit
with dose 1.0 kGy had the best quality than other treatments (0.5 kGy) and
control. Also, using irradiation of (1.0 kGy) dose could be recommended as a
food preservation technology

Table (5): Flavour, colour and texture evaluation by panelists of dibis
treatments during Storage

Variety [Treat- Pariods afler harvast {in weeks) Overall
ment 4 12 20 28 _ 36 Accept |
A fglC tAIBICIATIBICIATBICIATB]| C [y
10 (515 10} 5 5 11075 | 51101 5 [5]101 5 5
1.0kGy 8 5145 175140145/90}145]45110]| 5 [0] 10 |60 5.0 20
Khalas 10.5kGW7.0 30140 175]40140]185]|40i45]90{4515)95(501{ 45 83
Controf]7.0 30140 170]30]35;80]40145]90{4515{90745]/ 45 80
1.0kGW90 M5i50 |9516015[95150[56085¢50.0[ 1050} 50)] 970
Sukkary 0.5kGy|80 45145 |95150145/95(50{50/05/50,)0/95;80;50] 055
Conirol|9.0 5[40 j95[45]45{95[50145/05/5015)085)45)45] 925

A Flavour 96-100 Excelle 69-60 : Accepted
B Colour 89-80 Very good Less than 59 Not accepted
c Texture 79-70 Good

f_ig. {1): Senscry evaluation form of dibis treatments

Treatments
Measurements A | A2 | A3 | BA | B2 | B3 | Notes
Falvour
Colour
[Texture
Overall acceptability

Level of The degree

Arbitration | Excelient | Very good | Good | Accepted | No accepted
Falvour 10 8 6 4 2
Colour 5 4 3 2 1
Texture 5 4 3 2 1
Overall acceptability % ]

90-100 80-89 70-79 60-69 Less than 59
Excellent Very good Good Accepted No accepted
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