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ABSTRACT

Date syrup (dibs) was prepared trom Saidy date (Semi-dry) variety
and three seedling date (Manthour; M), M2and M3)fruits. Data revealed
that the extraction rate of sugars was increased according to the
water/flesh ratio increased. The produced date syrups were evaluated for
their physico-chemical characteristics and compared with cane syrup
(Molasses). The moisture, total sugars, crude protein, ash and TSS
content of date syrup ranged as: 25.14-29.36%, 71.20-91.09%, 2.28-
3.86%, 1.75-2.28% and 69.04-75.00%, respectively. Results of the
organoleptic evaluation proved that syrup of dates are considered highly
desirable than molasses. Date syrup had good storage ability.

Additional Index Words: Date molasses, syrup, dibs, seedling date
(Manthour), composition, preparation, organoleptic evaluation.

1- INTRODUCTION

The importance of the date palm tree (Phoenix dactylifera L.) was
appreciated by many nations over the centuries. This is due to the
economical as well as the nutritional value of its truit, hence it is one of
the eldest cultivated tree crops (Fayadh and AI-Showiman, 1990). The
date culture in Egypt extends trom north, the relatively cool and humid
coastal region of Alexandria to south, the hot and dry region of Aswan
(about 1500 Km). This wide climatic range gives rise to an equally wide
variation in the date (soft, semi-dry and dry) varieties. Although there
are many varieties of dates in Egypt, only twenty are widely commercial
distributed. Besides, there are a great number of seedling date palms
(Manthour), as a result of sexual reproduction, some of them are highly
desirable for fruit qualities (Ragab, 1953;Hussein et al., 1979; Youssef
and Ramadan, 1987; Moustafa et al., 1989; Nour et al., 1989 and
Ramadan, 1995).
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Egypt had 7.25 million date palm trees producing 677,934 tons
with 93.55kg fruits. per tree, in 1995. The average of date consumption
per capita was 9.3 kg in 1993 (The Agric. Economy, Bull. 1995,Egypt).

Egypt lies in the first largest producer among Arab countries
(680,000 tons) followed by Saudi Arabia (597,000 tons) and Iraq
(550,000 tons), FAO (1996).

The surplus date fruits of inferior grades, which not accepted for
the packaging industry are sold at low prices. These fruits differ in their
composition but still it is considered as a good source of sugars, minerals
and other substances (Ramadan, 1995). Industrially, it is utilized for
produce several products such as syrup, jam, date-jelly, date-kutter, date-
butter, liquid sugar, vinegar, ethyl alcohol, single cell protein, ... etc. (AI-
Saady and Benjamin, 1983;Khatchadourian et al., 1983;Mustafa et al.,
1983a; Yousif et al., 1987; Yousif et al., 1989).

Date juice extraction and date syrup were studied by Benjamin et
al., 1982; Hamad et al., 1983;Mikki et al., 1983;Mustafa et al., 1983b
and EI-Shaarawy et al., 1989. Date syrup (dibs) is probably the most
common derived date product. It is produced as an incidental by-product
when bagged humid dates are heaped for several months, some syrup

. oozes out by the force of their own weight. Also, it is produced in the
home and village by extraction and boiling down of juice, and on a semi-
and full industrial scale (FAO, 1993).

Since ancient times, in Egypt, date syrup locally known as "Date
molasses" and produced as an accidental by-product in the storage of
bagged, humid dates. This way give not more than 6% of the date weight
and the syrup quality not be controled (FAO, 1993). Although, there
were a continuous increase in sugar production from both cane and beet,
unless this is not enough to meet the population increasing in Egypt.
Therefore, it is essential to find an other new untraditional sources such
as date syrup and find a way for utilization of seedling and low quality
dates. Therefore, the aim of the present study is to preparate date syrup
from a surplus of inferior grades of dates and to evaluate the yield.

2- MATERIALS AND METHODS

2.1- Date samples:

Saidy date variety and three of unclassified (Manthour or
seedling) date fruits; M), M2 and M3, were used to preparate the date
syrup in this investigation. The former, Saidy, one of the finest cultivars
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(semi-dry) in Egypt. It was obtained from Kharja Date Packing Factory
during the sorting operations of the high quality fruits. The date fruits of
M\, M2 and MJ were collected from the local market at Kharja oasis, the
New Valley Govemorate. All date samples were obtained during the
1996 season, at over ripe stage.

Representative part of. date bulk was used for some physical
evaluation. Another part was pitted and the flesh was minced just before
chemical analysis. The residue fruits were washed, pitted, the flesh was
.cut into small pieces, and kept refrigerated in sealed polyethylene bags.

2.2- Preparation of date syrup:

The weighed flesh of date samples were boiled in sufficient
amount of water for 20 min. and blending. The slurry was filtered
through a cloth with a hand press. The residue pulp was rewashed with
hot water (80-85°C) for 10 min. and filtered again twice, to make up the
water/pulp ratio as 2, 2.5 and 3.0/1. The collected raw date juice was then
centrifuged at 7,000 rpm for 30 min. The clear extract was concentrated
under vacuum using rotary evaporator apparatus at 70°C to obtain on.e
fourth or third of the total extract volume. The produced date syrup was
packed in sealed glass bottles and stored at room temperature (20-30°C).
Date syrup was analyzed and evaluated compared with the sugar cane
molasses from the Io.calmarket.

2.3- Analytical Methods:

2.3.1- Physical and chemical evaluation:

Fruits of the studied date samples were evaluated for fruits number
per kg; weights of fruit, flesh and pit; flesh/pit ratio; and fruit flesh
percentage.

Total soluble solids (TSS) and refractive index were determined by
an "Abbe" refractometer at 20°C.

The pH value was determined using a research pH-meter.

The color of the diluted date syrup (20% TSS) was measured as
optical density at 520 nm using a spectrophotometer.

Moisture was determined by oven method according to Auda et al.
(1976).
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Reducing and total sugars were detennined according to Lane and
Eynone method. Non-reducing sugars were calculated by difference.
Sugars, crude protein and ash were detennined as mentioned in
AOAC (1990). Potassium and sodium were detennined using Flame
photometer 400. Calcium, magnesium and iron were detennined
using Atomic absorption Spectrophotometer 2380 as described in
AOAC, 1990.

2.3.2- Organoleptic evaluation:

Organoleptic evaluation of date syrup samples were detennined by
a taste panel comprised of the 15 staff members at Assiut Univ., Assiut,
Egypt. The panel scoring system applied was: color, 20 points; taste, 30
points; consistency, 20 points; and acceptability, 30 points. This system
was applied for some date products by Sumainah and EI-Nakhal (1984),
Yousif et al. (1987) and Ramadan (1990 and.1995). Data were subjected
to analysis of variance and least significant difference (LSD) at 5%
probability according to Snedecor and Cochran (1980).

3- RESULTS AND DISCUSSION

3.1- Physical and chemical evaluation of dates:

. From data presented in Table (1) it was observed that, the number
of fruits/kg varied from 115-232 fruits for Saidy and M3,respectively.
Consequently, the mean weights of fruit and flesh of Saidy date were the
highest (8.70 g and 7.30 g) followed by M2(8.00 g and 7.14 g). While,
M3 date had the lowest fruit and flesh weights. It could be noted from
the same Table (1) that, M2date had the highest flesh/pit ratio and fruits
flesh percentage. Whilst, M3 date was the lowest level for the same
previous parameters.

Table 1. Physical characteristics of date fruits.

Date

samples
Saidy

M1
M2
M3

Fruits
No./k

115
178
125
232

Flesh/pit
ratio
5.22
4.68
8.40
3.90

Fruit
flesh %
83.91
82.38
89.25
79.58

Results showed that, M2was the best among the seedling dates and
superior than Saidy variety in most physical properties. These results are
in the line with that reported by Hussein and Hussein (1983), Nour et al.
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(1989) and Ramadan (1990 and 1995). On the other hand, the studied
dates were not merited with the Egyptian Standard Organization (1963)
for the semi-dry dates (weight of 100 fruit not less than one kg).

The data of gross chemical composition (Table, 2) showed that, the
studied date samples contained predominant amount of sugars and
moderate levels of crude protein and ash. Saidy date variety recorded a
higher amount of sugars and crude protein. The obtained data are in close
agreement or even less than that reported by Salem and Hegazi (1971),
Auda et al. (1976), Yousif et al. (1982), Khatab et al. (1983), Nour et al.
(1989) and Ramadan (1990, 1995). Hussein et al. (1976) reported that,
the dry and semi-dry dates had a moisture content less than 20% and 20-
30%, respectively. However, it was clear trom the data in Table (2) that,
the moisture content of all studied dates were less than the recorded
average of semi-dry varieties. This might be reasoned to a higher loss in
moisture content after harvesting during storage and marketing, and
made them to be included within the dry varieties characteristics.

Table 2. Chemical composition* of date fruits (on dry basis).

*Average of three replicates.

3.2- Extraction of date juice:

The effect of water to date pulp (W/D) ratio in the sugar extraction
rate (SER) of the extracted date juice was presented in Table (3). These
data revealed that, there was a positive relationship between the
extraction rate of sugar and W/D ratio. This positive relationship could
be due to the
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Date Moisture Sugars % Crude Ash
samples % Reducing Non-Red. Total protein % %

Saidy 11.20 80.52 3.28 83.80 3.81 1.95
°Ml 9.32 71.90 1.69 73.59 2.39 1.93

M2 7.58 73.64 0.79 74.43 3.20 1.62

M3 12.56 70.28 0.59 70.87 2.70 1.98
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Table 3. Effect of water/date pulp ratio (W/D) on sugars extraction
percentage.

increased. rate of molecular diffusion, reduced liquid viscosity and better
liquid solid contact. Consequently, the increase in the extraction rate, the
residual sugar in the draft date decrease. Moreover, it is evident from
data in Table (3) that, SER was relatively affected by the-moisture
content of date pulp. . Whereas, date fruits, M3 (highest mois~\JIe content)
recorded the highes!. SER at all W/D ratios (96.91% at 3/1,W/D ratio).
Benjamin et al. (1982) reported that, the optimum conditions to
maximize the extraction rate of 96% were temperature, 85°C; diffusion
time, 50 min.; draft percent, 250% and slightly flaked. The best
extraction method by autoclaving dates at 15 Lb/sq. i. for 10 min. with
2.5 times their weight water (EI-Shaarawyet al., 1989). Water to date
ratio was evidently a very important parameter in solids extraction, for
technical and economic reasons. A high ratio will assist rapid and
thorough extraction. However, the low TSS of the extract is not easy to
preserve on the industrial scale and will require very high energy to
concentrate. A too low W/D ratio will leave much of the soluble solids
unextracted, Table (3).

3.3- Evaluation of date syrup:

3.3.1- Physical properties:

Data concerning the physical characteristics of date syrup and cane
molasses are presented in Table (4). The color of used dates was ranged
from light and dark brown (Fig. 1). The total soluble solids (TSS) and
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W/P 2/1 2.5/1 3/1
Date pulp Sugar extraction %

Saidy 72.04 87.12 95.45
M1 62.76 77.90 93.64
M2 61.86 75.18 92.23
M3 75.09 89.35 96.91
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Figure 1. The morphological picture of the studied (Saidy, M., M2,M3)
dates, syrups and cane molasses (~)

Table4. Characteristics of date syrup compared with cane molasses.

refractive index of the date syrup were higher. This .isprinciple due to
the high level of sugars and relatively low moisture content. The pH
value ranged from 3.4 to 4.0 for date syrups. The high level of acidity in
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Syrup/ Refractive G.D.of
Syrup

date TSS
index PH 20% TSS

pulp %
g/kg

at 20°C at 520 nm

Saidy (S) 920.8 69.04 1.4630 3.4 0.45
M) 904.4 70.05 1.4650 3.6 0.48
M2 888.84 75.00 1.4775 3.7 0.55
M3 878.10 72.02 1.4700 4.0 0.43

Molasses - 73.00 1.4725 3.5 0.58



syrups contributed to its stability against microorganisms. The results
confirm those previously recorded by Mohamed and Ahmed (1981) for
Libyan date syrup and Mikki et al. (1983).

The optical density of 20% TSS of date syrups and cane molasses
were 0.43-0.55 and 0.58, respectively. The concentration (TSS),
refractive index and pH value of cane molasses are in the line of those in
date syrups (Table, 4). The above data showed that, the prepared date
syrup had high acidity, TSS and total solids contents, therefore the
expected storage ability will be high.. .

Moreover, it was concluded from the data in Table (4) that, one
kilogram of each date pulp could be produce about 878 to 92J g syrup.

3.3.2- Chemical composition:

The chemical composition of the date syrup compared with the
cane molasses were mentioned in Table (5). From such data, it was
observed that, there was a narrow rage in the moisture content among
date syrup and cane molasses. Data also shown that, the reducing sugars
of date syrups were the main dominant and comprised about 96% or
above of its total sugars content. This is due to the used date fruits.
Whilst, the cane molasses contained a very low amount of reducing
sugars (1.34%) and a very high level of non-reducing sugars. Crude
protein and ash contents of the date syrups were in the same ,trendof
their fruits. Molasses contained approximate amountsof crude protein
and ash with date syrups. Date syrups and cane molasses were rich in
sodium, potassium, calcium, magnesium and iron contents.

Table 5. Chemical composition* of date syrup compared with cane
molasses (on dry basis).

*Average. of three replicates.
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SUgars % Minerals mg 11OOg

I:!
co

co c
::s c 'y Crude. 'y ::s Ash

Syrup
"0 Total Protein Na K Ca Mg Fe0 ::s

%"0
c %0
:z

Saidy (S) 29.36 87.55 3.54 91.09 3.85 1.75 18.81 199.31 780.26 145.92 23.38

M, 26.56 69.61 1.59 71.20 2.40 2.0.0 31.48 218.15 493.20 242.99 33.38
M2 25.81 90.24 0.54 90.78 3.86 1.81 36.18 164.96 477.12 154.59 42.94

M3 28.20 89.26 0.52 89.78 2.59 2.28 38.24 254.47 641.11 162.87 31.32
Molasses M4 25.14 1.34 88.87 90.21 2.28 1.83 35.60 199.61 215.56 295.49 33.67



The present data are in the same line with that reported by Mikki et
al. (1983) and Mustafa et al. (1983b) and higher than that published by
Mohamed and Ahmed (1981) and AI-Saidy et al. (1982).

3.3.3- Organoleptic evaluation of syrups:

The prepared date syrups were palatability tested in terms of color,
taste, consistency, and acceptability compared with cane molasses, and
the results are listed in Table (7). It was evident tfom these data that, M3
syrup recotded the highest average scores for color, acceptability, and
total score; and equal in their taste score, with M) syrup. With regard to
the same data, it was clear that, the cane lpolasses recorded the lowest
scores of all sensory evaluation terms. There were no significant
differences inbetween all studied date syrups in their color, taste,
consistency and total score and among date syrups except between M2
and M3 syrup in their acceptability (Tables 6, 7). On the other hand,
there were significant difference among all date syrups and cane
molasses in their organoleptic test except between M2syrup and cane

. . molasses in their acceptability. The results, stated that the prepared date
.syrups are highly desirable and more acceptable than cane molasses..

Table 6. Analysis of variance for organoleptic evaluation of date
syrup compared with cane molasses.

** High significance difference (above 0.05 level).

Table 7. The average of organoleptic evaluation of date syrup
compared with cane molasses.
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S.O.V. D.F. Mean square
Color Taste Consistency Accept -ability Total score

Samples 4 28.713** 16.978** 8.487** 18.130** 251.672**
Rep. 14 9.766 16.989 5.006 13.470 126.163
Error 56 3.006 3.180 1.987 4.816 27.416

Syrup Color Taste Consistency Acceptability Total score
20 30 20 30 100

Saidy (S) 16.67a 25.07a 16.87a 25.1Oab 83.70a
M) 17.00a 25.90a 17.07a 25.33ab 85.30a
M2 15.93a 25.20a 17.20a 23.83bc 82.17a
M3 17.20a 25.90a 16.73a 25.70a 85.53a

Molasses 13.80b 23.30b 15.33b 23.10c 75.53b
M.

LSDo.05 1.268 1.304 1.031 1.605 3.830



CONCLUSION

1- To maximize the sugar extraction rate for 96% or more, the date
pulp was boiled for 20 min. and mixed with warm water (80-85°C)
by 1/3 ratio.

2 - The composition and sensory evaluation of date syrups confirmed
that, it was rich in sugat, minerals, high acceptability and good
expected storage ability.

3 - Dates of seedling and inferior grades can be successfully use for
syrups preparation and as unconventional source of sugar.
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