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Abstract This research paper investigated the physicochemical and microbiological characteristics of twenty
dates syrup (Dibs) samples from Hodaidah regions. The microbiological characteristics evaluated were total
aerobic mesophilic bacteria, total coliforms, moulds and yeasts while the physicochemical properties were pH,
moisture content, ash content and electrical conductivity, total solids, total solids soluble, protein content and
fiber. Results showed that good properties of dates syrup (Dibs) were produced in two regions from Hodaidah
Governorate. There was significant difference in the pH of the Dibs samples obtained from different regions.
Minimum pH of 4.50 was observed from Dibs sample collected from AL- GahAlala’a, while the highest pH
value of 4.63 was from Dibs collected from AL- GahAlasfal. Electrical conductivity varied from 31.3 and 78.4
puS/cm while moisture content between 18.2% to 22.7%, the values of ash content varied in the range of 1.79
and 2.8 % and the total sugar contents of the sample varied between 74.7 and 78.8 %. Results of the
microbiological characteristics showed that the microbial profile was very low for all the microorganisms
studied. The TAMB varied from 100-6x10° cfu g whereas total coliform and yeast were not detected in any of
the samples while moulds were also present at low counts in all the Dibs samples obtained from two regions
.These results obtained indicate that the investigated product is suitable for internal and external marketing.
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Introduction

Since ancient centuries, dates palm (Phoenix dactylifera L.) is being an important food crop economic and in
Yemen. It ranks first among the fruit crops group, where cultivated area with dates palm ranged from 14,464 to
14,955 ha during the period 2008- 2012, constitutes about 25 percent of the total fruit area, which produce
55,181-57,849 mt of dates at the same period [1]. Palm dates cultivation is concentrated in Yemen in different
areas, including Hodeida, Hadhramout and Al-Jawf. Production at these three provinces amounts to about
19,910 tons, representing 96.7% of Yemen’s date production.

In Hodiedah, Palm cultivation is concentrated in different areas, including Bit alfageih, Zabid and Alkokah the
culture area of date palm is 4939 ha which constitutes 29.3% of total Yemeni areas of dates, where the number
of date palm in 2007 was 840,340,1 trees, producing 1258 tons with 51 varieties[2].

Dates are nutritious, high-energy food, and an important element of the diets of people in Yemen and are
consumed fresh, dried, or in various processed forms like dates syrup (Dibs) [3]. Dates 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 their own weight. Also, it is produced at the home and in villages by extraction and boiling down of
juice, and on a semi and full industrial scale [4].

In the present study, we have investigated the microbiological and physico-chemical characteristics of dates
molasses (Dibs) varieties produced in Hodaidah areas.
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Materials and Methods

Sample collection

Twenty Dibs samples were collected from different geographical locations in two sub-regions (Al-Gahalalaa
and Al-GahAalasfal) in Tohaita region, Hodaida province (10 from each region) and 4 samples of Dibs were
imported for comparison. The samples were collected in February 2014. All the samples were collected fresh in
sterile containers and stored at ambient temperature until needed for the analysis.

Microbiological analysis
Microbiological analysis of the Dibs samples was carried out as described by Omafuvbe and Akanbi [5]. To
determine total aerobic mesophilic bacteria, total coliforms, moulds and yeasts. The condition of Microbial
analysis is described in table 1.

Table 1: The condition of Microbial analysis of Dibs samples

Microorganisms Media of Isolation Temp Time Incubation
4]

Total aerobic mesophilic bacteria Plate count agar 30£2°C 48h Aerobic

(TAMB)

Total coliforms Violet red bile glucose 35 °C 24- 48 Aerobic

(TC) agar hrs.

Moulds (M) Sabouraud dextrose 25°C 3-5days  Aerobic
agar

Yeasts (Y) Sabouraud dextrose 25°C 3-5days  Aerobic
agar

Physicochemical analysis

Moisture content, total solids, total solids soluble, ash, protein content and Fiber were determined according to
the modified method of AOAC [6]. pH and electrical conductivity were measured by pH meter (after it was
calibrated at pH 4.0 and 7.0 using standard buffer solutions) in a solution containing 10 g of Dibs sample in 75
ml of distilled water based on the methods of analysis proposed by the Association of Official Analytical
Chemists.

Statistical analysis
The results obtained in this study were analysed statistically using SPSS program.

Results and Discussion

Physico-chemical characteristics

The physico-chemical properties of the different samples of Dibs are displayed in Table 2. The pH value of Dibs
samples ranged from 4.50 and 4.63 while the imported type was 4.65. These values are similar to those obtained
by Almnahel [7] and Al harethiet al. [8], but less than those obtained by Idrees et al [9] (pH means value 5.5).
The low pH of high level of sugar products like honey and Dibs inhibits the presence and growth of
microorganisms. These parameters have great importance during the extraction and storage, as they influence
the texture, stability and shelf life of these products [10].

The electrical conductivity (EC) values of the Dibs samples varied from 31.3 and 78.4 uS/cm. Electrical
conductivity measures all ionisable organic and inorganic substances present in Dibs. It has been reported to be
related to the botanical origin of dates and very often used in routine Dibs control instead of the ash content [11-
12].

The moisture content of Dibs samples investigated varied from 18.2% to 22.7% (Table 1). There was a
significant difference in the values of moisture content of Dibs. The results presents in this study are in
agreement with the studies of Ramadan [13] and Ali [14], that have also found higher values of moisture content
in Syrian Dibs. On the other hand, Almnahel [7] and Al Harethi[8] found higher values than ours (24 and
25.77%). The moisture content variation can be explained by the composition origin of Dibs samples. The low
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moisture content of Dibs forms an important part of the system which protects Dibs from microorganism attack
[13, 15]. These results are indicating of good storage ability of these Dibs types, since high moisture content
could lead to fermentation during storage.
The ash content of the Dibs samples varied between 1.79 and 2.8 %. Similar values were obtained by Al Harithi
[8], who analysed samples of Libyan Dibs. The palm origin of Dibs has been reported to be responsible for the
variability in ash content [14].
The values of protein content for the Dibs samples obtained ranged from 0.35 to 0.55 %. Small amounts of
protein contain in Dibs are also found in other countries Syria [16], Iraq [17], Libya [8].
The total sugar contents of the Dibs sample varied between 74.7 and 78.8 % (Table 1), these values were
statistically similar across the studied types of Dibs [8, 16, 18]. Sucrose is the main sugar in Dibs, while
reducing sugars (fructose and glucose) are predominant in others. Total sugars represent about 60 -80 % of the
dry matter in most type of Dibs [19].
The total soluble solids (TSS) values of Dibs samples investigation varied from 75.2 to 78.8 brix. This value is
similar to that obtained by Al Harthi [8] and Barafed, [17]. The total soluble solids and refractive index of the
Dibswere higher. This principle is due to the high level of sugar and relatively low moisture content.
The fiber values of the Dibs samples ranged from 0.340 to 0.425 were similar results reported for Syria Dibs by
Goli [16]. Fibers are claimed to prevent many metabolic or digestive diseases. It is usually defined as the part of
the diet which is resistant to human digestive enzymes [19-21].

Table2: The physico-chemical properties of the different samples of Dibs

Dates Samples Physico —chemical variables
pH EC (uS/cm) Moisture (%) Ash (%) Proteins% TS% TSS% Fiber %
AL- GahAlalaa 1 4.53 40.3 19.7 2.2 0.47 781 7838 0.425
2 463 487 20.45 1.98 0.35 785 782 0.370
3 460 61.3 21.65 1.79 0.52 773 77 0.375
AL- GahAlasfal 1 450 31.3 18.2 2.28 0.55 747 79 0.410
2 450 784 21.9 1.89 0.35 76.2 752 0.355
3 455 46 20.2 1.97 0.47 77.2 76.5 0.340
Imported 1 465 655 22.7 1.79 0.5 76.25 77 0.350
types 2 464 644 22.5 1.82 0.45 759 765 0.355
3 465 64.9 22.6 1.79 0.48 76.08 76.7 0.353

Microbiological analysis
The microbiological characteristics of Dibs samples obtained from Al Gah regions are presented in Table 3.
Table 3: The microbiological characteristics of Dibs samples
Dibs Samples Microbial counts cfug-1 sample
TAMB TC M Y
1 5X10° - 3 -
2 6X10° -
3 5X10° -
1 4x10® -
2 4X10° -
3
1
2

AL- GahAlala’a

AL- GahAlasfal

A~ b O O
1

4X10° -
4X10° - - -
10° - - -
3 10° - - -
TAMB: Total aerobic mesophilic bacteria, TC: Total coliforms, M: Mouldes,Y: Yeasts

Imported
types

The total aerobic mesophilic bacteria (TAMB) count were found in low numbers in most samples of Dibs with a
minimum count of 4x10° cfu.g™ and a maximum of 6x10° cfu.g™. Total coliforms were not detected in any of
the Dibs sample, similar as in the studies conducted by and Ramadan[13] , Belalaet al. [22] and Aleid et al. [23].
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This may be explained by the evidence that Dibs is well preserved against bacteria. Consequently such
microorganisms would not survive unfavorable conditions. A few samples of Dibs contained detectable levels of
moulds, below 100 cfu.g™. This range may approach data reported by Al Harthi [8], Aleid et al. [23] and Ziadi
et al. [24]. There were no yeasts in all the Dibs samples studied. The microorganisms that may be found in
Dibsare mostly spore-forming bacteria, but no disease causing bacteria species had been detected in Dibs
samples. Therefore, Dibs like honey has inherent antimicrobial properties that can delay or inhibit growth of
many microorganisms.

Conclusion

The results obtained in this study showed that the physic-chemical properties of Dibs produced in Al Gah
regions (Hodaidah areas) compare favorably with Dibs from other countries. The Dibs samples contained low
numbers of aerobic mesophilic bacteria while total coliform and yeast were not detected. The presence of mould
and some bacteria in some samples may be attributed mainly to contamination and that is due to poor handling
at extraction or packaging. Ultimately, the results obtained indicate that the investigated product is suitable for
internal and external marketing.

References
[1]. Ba-Angood, S, (2015) Date Palm Status and Perspective in Yemen, Volume 2: Asia and Europe,:241-
263.

[2]. Agricultural statistics and information Department (ASID, 2008): Agricultural statistic book (2007),
Ministry of agriculture and Irrigation. Yemen.

[3]. Kader, A., & Hussein, A. (2009). Harvesting and postharvest handling of dates, The International
Center for Agricultural Research in the Dry Areas (ICARDA):1-18.

[4]. FAO. (1996). Food and Agriculture Organization of the United Nations, Production Yearbook, 50,
Table 66: 152.

[5]. Omafuvbe B., O., & Akanbi O., O. (2009). Microbiological and physico-chemical properties of some
commercial Nigerian honey, African Journal of Microbiology Research, 3(12): 891-896.

[6]. Association of Official Analytical Chemists (1990). In: Helrich K (ed) Official Methods of Analysis,
15th Ed., Arlington, VA, USA: 1025 —-1034.

[7]. Ala’a J. (2007). Preparation of Powder date syrup from zahdi cultivar and study their quality
properties. Journal Basrah research, 33(2): 30-36.

[8]. Al Harethi, M. N. (2000). Produce of extract concentrate (Date dibs) at the level of laboratory (semi-
industrial). Master-Department of Agricultural Engineering College of Agriculture, King Saud
University.

[9]. Idrees, A., Abdulmonem, E., Al Kassem, A., & Al shek, S. (1993). Uses of microwave energy in date
honey (Dibs) Industry. Third palm symposium, Palm and date research center. King Faisal University.
Dar Mars Publishing.

[10]. Terrab, A., Diez, M.J., & Heredia, F.J., (2002). Characterization of Moroccan unifloral honeys by their
physicochemical characteristics. Food Chemistry, 79: 373-379.

[11]. Malika, N., Mohamed, F., & Chakib, E. (2005). Microbiological and physico-chemical properties of
Moroccan honey. International Journal of Agriculture Biology. 7(5): 773- 776.

[12]. Naman, M., Faid, M., & Adlouni, C. (2005). Microbiological and physicochemical properties of
Moroccan honey. International Journal of Agriculture Biology.5:1560-1566.

[13]. Ramadan, B.R. (2000). Storage stability and utilization of date syrup. 1% Mansoura. Conf. of Food Sci.
and Dairy Tech., 13.

[14]. Ali, M.Z. (2000). Microbiological and chemical studies on date products. Journal of Agriculture
science, 8(2):501-507.

[15]. Vit, P.O., Persano, M.M., & Salas, E. (2004). Venezuelan stingless bee honey characterized by
multivariate analysis of physiochemical properties. Aipdologie. 29: 377-389.

[16]. Goli, M.K. (2005). Encyclopedia of Food and Nutrition, Dar thought, Damascus Syria.

f’% Journal of Scientific and Engineering Research

471



Al Askari GA &Fageh EA Journal of Scientific and Engineering Research, 2016, 3(6):468-472

[17]. Barafed, O.H. (1994). Date palm products, Food and Agriculture Organization FAO (101), Cairo,
Egypt.

[18]. Korjen, A.A. (2008). Determination of chemical composition in Dibs samples from Al Gah regions,
Tehama. Hodaidah. Master theses, Faculty of Education, Eden University.

[19]. Al-Farsi, M., Alasalvar, C., Al-Abid, M., Al-Shoaily, K., Al-Amry, M., &Al-Rawahy, F. (2007).
Compositional and functional characteristics of dates, syrups, and their by-products. Food Chemistry.
104: 943-947.

[20]. Borchani, C., Souhail, B., Christophe, B., Manel M, Rochdi B &Hamadi A. (2010). Chemical
properties of 11 date cultivars and their corresponding fiber extracts. African Journal of Biotechnology.
9 (26): 4096-4105.

[21]. Grigelmo-Miguel, N., Gorinstein, S., & Martin-Belloso, O. (1999). Characterization of peach dietary
fiber concentrate as a food ingredient. Food Chemistry. 65: 175-181.

[22]. Belala, E.H., Mohammed S., Mustafa, I.A., Mohammed, N., Al-Dosari, N. (2010). Evaluation of date-
feed ingredients mixes. Animal Feed Science and Technology. 81: 291- 298.

[23]. Aleid, M., Bakri, H., Hassan, L., Salah A., Safar, H., & Sobhy M. (2014). Microbial Loads and
Physicochemical Characteristics of Fruits from Four Saudi Date Palm Tree Cultivars: Conformity with
Applicable Date Standards. Food and Nutrition Sciences, 5: 316-327.

[24]. Ziadi, M., Gaabeb, N., Mrabet, A., &Ferchichi, A. (2014). Variation in physicochemical and
microbiological characteristics of date palm sap (Phoenix dactylifera) during the taping period in
oasian ecosystem of Southern Tunisia. International Food Research Journal, 21(2): 561-567.

N
)

5
)

s
=/

Y Journal of Scientific and Engineering Research

472



