!’% Special Issue for The 4™ Annual Conference on Theories and
—é Applications of Basic and Biosciences ¢ September, 5™, 2020 ,G‘ f\x:L>
e, iSU| :

Study of Some Chemical Properties of Home made Dates Syrup (Rub Al-

Tamr) in Some Libya Cities
Adel Mlitan'", Zubaida Bait-elmal? and Hagir Abd Allah?
12Chemistry Department, Faculty of Science Misurata University,Libya
Food Industries Department, Faculty of Agriculture, Misurata University, Libya
*Corresponding Author: adel mlitan@sci.misuratau.edu.ly

Abstract:

This study was conducted at Misurata city. It aimed to study some chemical proper-
ties of home made date syrup. The date syrup samples (Bikrari, Degla, Amee,
Tabone and Arhata) were obtained from the local market from some Libyan cities
and analyzed. Dates syrup quality properties were assessed by different parameters:
Ash content, Moisture, Total solids,total sugars, proteins, lipids, Fibre and pH. The
results of this study showed that the investigated samples were low content of fat,
proteins, Fibre and Ash, but it was high in contents of moisture and carbohydrate.
Also Caloric value and Electrical conductivity were calculated in this study.
Keywords: Date syrup, Chemical composition, Dates, physical properties

Introduction
The date palm is one of major fruits trees in Arabic world [1,2], especially in Lib-
ya.There are more than 4 million palm trees in Libya which yield around 87,000 tons
of dates. The present Libyan production represents about 5% of the total world pro-
duction.[3] There are many varieties of dates grown locally, but Bikrari, Degla,
Amee, Tabone and Arhata constitute the main varieties grown in Libya. No statistical
data are available concerning the individual production of each variety.The world
production of dates has increased during near the past years, according to FAO statis-
tical data in 2010 [4]. The date plam has played an important role in the production
of date syrup (Rub Al-Tamr) that thick liquid extracted from date plam fruits, a solu-
tion made since ancient times and in different ways. It considered to be of economic
value and food task, since it has a high concentration of sugars, mineral elements and
vitamins such as vitamin A and B [5,6]. Date syrup locally known as Rub Al-Tamris
the most commonly derived date product. In date syrup industry the fruits are mixed
with water and heated, when the sugars are extracted andeasy to save for long periods
without any additives colors or preservatives reagents [7], it is high energy food rich
in saccharides that been used as raw material of some traditional and industrial foods
[2,8,9,10]. The resent study aimed to identify some physicochemical and biochemical
properties of home made Libyan date syrup and compared the results obtained with
previous studies.
Material and Methods

The home made dates syrup samples were collected from local market from some
libya cities ( Misurata, Sabah, zlitan and Aljafra) during the year 2020 which present.
Standard methods by AOAC (2000) [11] were used to determine the Carbohydrate
content, crude Fats, crude Fibres, Protein, Ash,Moisture content and Total solids
(TS) of the samples.Total energy(Caloric value) and Electrical conductivity ware
calculated. pH measurement was performed using a pH meter.
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Physical analysis
pH measurement
10% (w/v) solution of dates syrup was prepared in milliQ water for pH measurement
using a pH meter JENWAY -3510 pH meter). [11].

Moisture: Moisture content was determined by the standard AOAC (1990) method
for which a known weight (2 g) of sample was placed individually in a moisture dish
and dried in a hot air oven set at 105°C until constant weight were obtained.[11]
%Moisture=MinitiaL- M priep/ MmirtiaL X100
% Total solids=M priep/ MinrriaL X100
% Total solids= (100 - %Moisture).

Where: MinitiaL and Mbriep are the mass of the sample before and after drying, respectively
Ash:. Take the weight of the empty crucible and the lid and measure 5 g of the dates
syrup sample into the crucible and weight again to obtain initial weight.Then place it
on a hot plate at a temperature of 550C for 12 h. Remove and transfer the crucible
with the sample into a desiccator and allowed to cool. Weigh it again to obtain the
final weight. [11]

Electrical conductivity (EC)

The EC was calculated, depending on the ash content, according to the following
equation reported by: EC (mS/cm) =0.14 + 1.74 x A in which A is the ash content

(g/100 g). [12]
Total energy (Caloric value): The total energy value was calculated using the crude

protein, crude fat and carbohydrate contents of the based on the following formula.
Total energy K cal/100g = Protein x4.0 K cal/100 g + Fat x9.0 K cal/100g + Carbo-
hydrates x4.00 Kcal/100 g. [13,12]

Biochemical Analysis

Crude protein:Samples subjected to protein analysis in triplicates using a Kjeldahl
digestion/distillation. 0.2g of sample was weighed and digested along with conc.
H>SO4 and a pinch of digestion mixture (NaSO4: CuSOy at the ratio of 9:1) in a Kel-
plus digestor at 350°C for 4 h until the sample became colorless. The digested sample
was diluted to 100 ml in a volumetric flask with distilled water. About 5 ml of ali-
quots was distilled for 10 min with 40 % sodium hydroxide in a Kelplus distillation
apparatus and the distillate was collected in 2% boric acid solution containing mixed
indicator. The nitrogen content was determined by titration against standard N/70
H>SO4 solution. The crude protein content was then calculated by multiplying with
the factor 6.25. [11]

Crude Fat: 2 g of sample was placed individually in a thimble and kept in the pre-
weighed extraction flask. The flask was filled with 2/3 volume of petroleum ether
and the apparatus was assembled. Extraction was carried out for about 2 h at 200°C.
After the extraction, excess ether was carefully collected and the residual ether was
evaporated to dryness. After drying, measure the weight of the round bottom flask
containing the extract. Wash the flask and then measure the weight of the flask after
washing. [11]

Total carbohydrate: Total carbohydrate was estimated by the Anthrone method. 2 g
of wet homogenate was taken individually and homogenized with known volume of
5% Indol-3-acetic acid (TCA). The homogenate was then centrifuged at 2500 rpm in
a centrifuge for 10 min and the supernatant was filtered. To the filtrate, anthrone rea-
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gent was added, placed in a serological water bath for 10-15 min for color develop-
ment. The distilled water served as the control. The colored end product was meas-
ured for their optical density at 620 nm in a UV—VIS Spectrophotometer. Also can
determine by calculation (by difference) as follows: % Carbohydrate = 100% -
(%Moisture + %Crude Fat + %Crude Protein + %Ash). [11]

RESULTS and DISCUSSION
Table 1. Chemical composition, pH, Total Energy and Electrical Conductivity of some Libya
dates syrup

Nutritional Bikrari | Degla | Amee Tabone
comnents Arhata
pH 4.17 421 4.20 4.20 3.20

Total Solids 82.96% 73.3% | 79.93% | 5891% | 63.11%

Total Energy 332.8 Cal | 2913 | 320.35C 232.6 250.51C

7Cal al Cal al
Moisture 17.04% 26.70 | 20.07% | 41.09% | 36.89 %
Content %

Crude Protein 0.31% 0.36% | 0.20% 0.40% 0.26%

Crude Fat 0.20% 0.21% 0.15% 0.12% 0.11%

Crude Fibre 0.04% 0.01% 0.02% 0.04% 0.00%

Total Ash 0.009% 0.71% | 0.007% 0.60% 0.62%

Electrical 0.01692m | 1.334 | 0.01316 | 1.128m | 1.1656

Conductivity | g/cm 8ms/c | ms/cm | s/cm msv/cm
m

Carbohydrate 82.44% 72.01 | 79.55% | 57.48% | 62.12%
%

pH

In this study, the pH values of Libyan dates syrup were found between (3.20 — 4.21)
as shown in tablel. These values are in agreement with the studies conducted by
Egyptian researcher[7] on date syrup (molasses) which found that the values of the
pH a range of (3. 20 and 4.3). In other studies for Saudis researchers [13,14] found
that pH range between (4.55 and 4.91). As for one of the Iranian researchers [29]
have said that the pH value of date syrup of the product in Iran is (4.20) and Iraq
dates syrup pH values found between (4.5 and 5). [15] Comparing the results of this
study with the Libyan standard specifications for dates syrup,that not be less than
(4.3). In this study note that Arhata was less the limit required, which constitutes
(3.20).
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Moisture Content

The water content is a basic parameter for the determination and rational conduct of
harvesting, storage and conservation [16]. The water content of different varieties
studied ranged from (17.04% to 36.89 %). Variety Arhata and Tabone had the high-
est rates and Bikrari variety showed the lowest rate. These values are in different
with the study conducted by Gourchala et al [17] who showed that the moisture con-
tent ranged from (14.48% to 26.0%) and by Ahmed et al. [18] (9.20% and 32.10 %).
But these levels are significantly lower than that found in the Aziza variety reported
by Acourene et al. [19] and less than Yassine Nou et al. [20], this difference can be
explained by the humidity of the storage and geographical distribution each palm.
[19] The results of water with the Libyan standard specifications for dates syrup per-
centage not more than (30%)[20], note that some samples were not in the limit re-
quired, which constitutes (36.89 to 41.09) % of the Tabone and Arhata. The Bikrari
sample was recorded highest percentage resulted in the ratio of the total solids (82.
96%).

Total Ash and Electrical Conductivity (EC)

Samples analyzed in this study showed an ash content of ranging from 0.007%
(Amme) and 0,62 % (Arhata). These values are in agreement with the study conduct-
ed by Nou et al. [21]. Differences between cultivars were recorded during a study
conducted by Acourene et al. [19] and Algerian varieties with rates ranging between
(1,1% to 3,7 %). Some authors[16] and[22] reported changes in palam ash content
(2,15 to 3,46 %) for Moroccan varieties, (2,53 % to 3,20 %) for Sudanese varieties
and (1,49 to 1,79%) for Omani ones respectively.Ash with the Libya standard speci-
fications for dates syrup percentage not be highest than (2.6%)[20], note that all sam-
ples were at the limit required. EC values ranged between (0.1316 mS/cm and 1.3348
mS/cm), followed by Amm and Degla, The lowest EC value was found for Amm
(0.1316 mS/cm).

Carbohydrate

Carbohydrate of the five varieties of dates syrup showed that Carbohydrate represent
the major part of the dates syrup (Table 1), giving them an important energy value.
Bikrari contains the highest content of total sugars (82.44%) and Tabone shows the
lowest level in sugar, less than (57.48 %). This value are in agreement with the new
study conducted by Abd Allah et al. [23], they found that (52,20% to 65,1%) levels
for libya varieties. Similar observations on variability were reported by other authors
on other varieties of dates. In Algeria, Acourene et al. [19] found similar high levels
of total sugars, greater than 80 % for some levels ranging from 61 % to 83 % for Mo-
roccan varieties. Ben Ismail et al. [13] observed rates between (44% to 62,7%) for
Tunisian varieties. Some studies conducted on Saudi, Emirati and Omani dates [16]
showed that the varieties containing only glucose and fructose have low total sugar
rates. Carbohydrate with the Libyan standard specifications for dates syrup percent-
age not be less than (65%), Tabone and Arhata were less the limit required, which
constitutes (57.48% to 62,12%)[20]. Energy value equal (232.6 to 332.8) cal.
Proteins

Protein levels are low in the five studied varieties. Adifference was found between
the (0.20% to 0.40%) varieties rates. These results are Low to those for two varieties
of Pakistan (2.4% and 2.7%) [24] and five varieties of Libya study (1.98 % to 3.34%)
[23].
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Fat

The lipid content of dates syrup is very low for the different varieties, the values ob-
tained ranged from (0,11% to 0,21%) for Arhata and Degla respectively. These levels
are in agreement with conducted by Abd Allah et al. [23] found that (0.0% to 0.43%)
levels for libya varieties and low comparable to those reported for Emirati dates, i.e.(
0.2% to 0.5%) [25] and (0.38 % to 0.66%) for south Algeria of dates [17].

Fiber

The fiber content ranges from (0,00% to 0,04%) Arhata % and Bikrariin fiber. These
levels are very lowe compared to (6,04% to 11,05%) found for other varieties [30],
and the result reported by Elleuch et al. [26] for two cultivars of Tunisian dates
(14,4% and 18,4%). High levels of fiber may give to dates a beneficial impact on
health [27]. Fiber is considerably correlated to the glycemic index of food [28] and
[17].

Conclusion
The results of this study show the variability of some quality characteristics of the
date syrup sample from some libya cities. the date syrup samples differ in quality on
account of various factors such as the activity of the date plam, the period and tech-
nique of extraction of the date syrup , conditions of storage , the freshness of date.
and difference in the agricultural environment (temperature, humidity, soil). All date
syrup samples were slightly acidic, in the pH range 3.20-4.21. The ash, fat, proteins
and Fibre content were low while the moisture and carbohydrate ratio were higher in
the all samples.The pH of Arhata and Carbohydrate Tabone and Arhata were less the
limi required of standards of Libya. The moisture content of Tabone and Arhata was
not in the limit required in standards of Libya. All Ash content samples were at the
limit required standards of Libya.
Acknowledgment
The authors be grateful for the efforts of the following in this research: Department
of Chemistry, Faculty of Science, Misurata University, Libya and Food Technology
Research center , Misrata, Libya.
REFERENCES
[1] Abdullah Shaker Ma., 2012,1(4):85-81
[2] Gamal A.El-Sharnouby, Salah M.Aleid and Mutlag M.Al-Otaibi,,2012, 8(10) : 93-100
[3]Mostafa A and Ahmed A. 1162- Journal of Food Scien., 1981, 46 (4): 1162-1174
[4] FAO Food and Agriculture Organization of the United Nations.,2010, 4(4) : 102-98
[5] Gamal A.El-Sharnouby, Salah M.Aleid and Mutlag M.Al-Otaibi. African Journal of Bio-
chemistro Research .,2009, 3(3): 41-47
[6] Doma M. B.,.M.El-Shahawly S. M and Grawish. S.A.H. Journal of Food and dairy Scince.
,Mansoura Univ.,2013, 4(3):51- 64
[7] E1.Nagga, E.A, AbdEL. Tawab Y.A. Annals of Agricultural science., 2012, 57(1):29-36.
[8] Nasehi, S. M, Ansari, S. and Sarshar, M. Journal of Food Engineering,., 2012, 111, 490-
495.
[9] Bederir S, HEgypt. J. Agric. Res., 2014, 92 (3)
[10] Saad K.Al-Mutairi and Mohammed S.Al-Jasser. American Journal of Food Technolo-
gy.,2012, 7(10):609-621
[11] AOAC. Official methods of analysis. 17 ed. Gaithersburg: Association of Official Analy.
Chem; 2000.
[12] Hawk, P.D, Oser, B.L, Summerson, W.H, Practical physiological chemistry. Journal.
Nutr., 1949, 12, 962-966.
[13] HD Ben Ismail, N Jendoubi, A Kodia, D Ben Hassine, M Ben Slama. Emir Journal of
Food Agric., 2013, 25(5) :331- 341

332



Special Issue:The 4™ Annual Conference on Theories and Applications

of Basic and Biosciences ¢ September, 5%, 2020 Journal of SCienw

[14] Fatemeh Raiesi Ardali,Soheil O, Seyyed S.H.K , Nasrin D.N Indian Journal. of Res.in
Pharmacy and Biotecvhnology.,2015, 3(2) :115-119.

[15] FarhanH, EgzarH and SahapE. Inter Journal of Scien. and Resea. Public, 2017., 7( 1),
141, 2250-3153

[16] MeligiMA and Sourial GF. Ed: First symposium on the date palm, Saudi-Arabia., 1982,
212-220

[17] GourchalaF, OuazouazM, MihoubF, and HenchiriC. of Chem and Pharmac Resear.,
2015, 7(2): 511-518

[18] AhmedAl; Ahmed AWK; Robinson RK. Food Chem.,1995, 54, 305-309

[19] Acourene S, BelguedjM, TamaM and TalebB. Rev Rech Agr.,2001, 8, 19-39.

[20]The National Center Specifications and standards, Libyan Standard No. (44), 1992. Date
syrup. Libya[21]Noui Y: Lekbir A: Chibane H and Smail B , Ibrir I. Annals. Food Science and
Technology., 2019, 20( 3): 415-419

[22] Hasnaoui A, Elhoumaizi A, Asehraou A, Sindic M, Deroanne C and Hakkou A. Int.J.
Agric Biol., 2010, 12 (2): 311-314.

[23] AbdAllahl H , Lahmer R and Dogman M. The Scientific Journal of King Faisal Univer-
sity, 2020 on line web.

[24] FaqirMA, Igbal BukhatS, El-GhorabAH, Issa KhanAH,and Shahzad; M Sajid ArshadH.
Journal. Food Sci, 2012, 22(3):117-127.
[25] Al-HootiS, SidhulJS, QabazardH. Plant Food Hum Nutr., 1997, 50,101-113.

[26] ElleuchM, BesbesS, RoiseuxO, BleckerC, DeroaneC, DriraNE and AttiaH. Food
Chem.,2008, 11, 676-682.

[27] MeyerKA, KushiLH, JacobsDR, Slavin]J, SellersTA and FolsomAR. Amrican Journal,
Clin Nutr.,2000, 71(4): 921-930

[28] Wolever TM. Am Journal, Clin Nutr., 1990, 51(1): 72-75.

[29] Fars Kaed Alanazi. Saudi Pharmaceutical Journal.,2010 (18): 81-89

[30] Al-ShahibW, MarshallRJ. Int. Journal. Food Sci. Nutr., 2003, (54), 247-259

Chem.,2008, (11), 676—682.

333



Study of Some Chemical Properties of Home made Dates Syrup (Rub Al-Tamr) in Some Libya Cities '-%

Al ol (pans A da gheaal) (ol el b Aol (321 (pons A2
Jdlae mliasans jals o 20l i (g 558 5an 55 Tolasle dana ke
L&) e Ansla o slal) 240 LSl o 251
Ll (48] pomne Andln el 5 ) A€ (AR e liall a7

oeilall
e LSl Gl sl (ary (and &5 Lehdad s sl (8 guall e (Quall) il ) 0 Dlie pan
el el )y Baga Al a3 Cam ¢ (el g sl ¢ aladl Sl g ) S )l (e il
PpH. ¢« G ¢ gsaall ¢ lidis ) ¢ pSullc Adaall o sall ¢ & skl ¢ alall (5 sina tdie ddlida julea
O ddlle el (S cala 5 IV g clisi gl g ) gaall (e diabdia A G s aall Calial) < el
Al pall o 8 Al Sl dglia gall 5 4l jad) Dl jrd) Aad s &5 LS Ay 5ha ) 5 il S

334



