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Abstract: 

Although The Yemeni honey has good fame and high prices not in the local markets but in the international markets. unless, there were not standard Attributes for it and the researches is rare which describe his physicochemical Attributes. This study aimed to determine some physicochemical Attributes  – ( sugars , water , pH , conductivity , and ash) – of five kinds Yemeni honey was produced in Lawdar area Abyan Gev.

Generally , The findings was showed that the Attributes of the studied honeys agree with international standards and some previous studies.
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1. Introduction
The diversity of the physical and chemical properties and quality of honey types depends on the plant sources, also depend on several environmental factors during production such as weather and humidity inside the hive, production methods, processing and storage conditions, honey maturity, and the ability practices of the beekeeper in removing and extracting honey. (White, 1978, Nour, 1988; Bogdanov, 1999; Oddo & Bogdanov, 2004; Joseph et al ,2007; Vazquez, 2007).
Although Yemeni honey has fame, specially (Sidir  Hadramout, Sidir 
Shabwa, and Squtra honey) and its high price not in the local markets, but also in International markets, and it's classified as the most expensive honey in the world,  خنبش (1998), unless, there was not standard characters for The Yemeni honey that define its general  composition and physicochemical characteristics, also the research about it generally is rare. This study aims to Evaluated some physical and chemical characteristics for honeys.
2. Materials and methods
2.1. Honey samples
For this experimental study, 15 fifteen honey samples were collected directly  from beekeeper in Lawder area in Abyan governorate. 
2.2. Methods
2.2.1    Determination of sugars:
200 mg of each honey sample was dissolve in 100 ml volumetric flask with 25 ml water HPLC grade from (MERCK), from 2ml carrz 1 (Zink acetate 15 g in 100aml water) +2 ml carrz 2 (zinc ferrocyande 30 g in 100ml water) added as clarifying agent, dilate the volume by water, before injection, all samples filtrate through 0.45 µg. filter then injection. Samples were injected in a HPLC (Agilent HPLC (GERMANY) model 1100 Series) connected to a refractive index detector, RID (Agilent Model G1362A). Sugars were separated by a NH2 column Agilent G1316A and quat pump G1613A using LC grade acetonitrile diluted with ultrapure water (80+20) from Merk at a flow rate of 1.0 mL min−1. Authenticated standards of sucrose, glucose, fructose, and maltose were used for the quantification of the sugars from BHD. 
2.2. Physicals and Chemical  methods

2.2.1. Electrical conductivity.
The Electrical conductivity measurement was done at solution containing 20% of honey dry matter in CO2 – Free distilled water at 20 - oC (A.O.A.C 1990). Measurement was carried out by using pH/Conductivity meter Model LF 315 (WTW GmbH, Germany). Every sample was analysed in three parallel determinations.
2.2.2. pH

The pH value was determined using a digital pH meter Model LF 315 (WTW GmbH, Germany).in solution containing 10 g honey in 75 ml of distilled water (A.O.A.C1990). 

2.2.3. Moisture content 

The Moisture was indirectly assessed via measuring the refractive index of the sample using Abbe refractometer ( Kruss Optronic GmbH, 2008 Germaney ) using the relationship between refract index and water content reading at 20  oC, Using the Wedmore table (AOAC, 1990). 

2.2.4. Ash

Ash percentage was determined by calcinations, at 550 _C in a furnace, to constant mass (AOAC, 1990) and expressed in gram per 100 g (%).
2.3. Statistical Analysis:
Data were subjected to analysis of ANOVA and the least significant difference (LSD) at 5% probability and correlation using the Statistical Package for the Social Sciences (SPSS) Ver. 15, software for windows.
Table  (1) : Physical and Chemical properties of some Yemeni honeys(Sugars, Moisture, pH, Ash and Electrical Conductivity
	
	Sidir honey
3 samples
	Somarh honey

3 samples
	Kasas honey

3 samples
	Sisban Honey

3 samples
	Marae Honey

3 samples

	
	Mean
	SD ±
	Mean
	SD ±
	Mean
	SD ±
	Mean
	SD ±
	Mean
	SD ±

	Fructose g /100 g
	36.68 a
	0.9088
	38.21 a
	0.3244
	37.07 a
	0.5636
	34.56 b
	1.136
	36.37 ab
	1.823

	Glucose g/100 g
	29.00 a
	0.3244
	31.17 b
	1.200
	33.25 c
	0.6945
	38.06 d
	1.056
	34.26 c
	1.345

	Sucrose g /100g
	0.9122 a
	0.1706
	0.4178 b
	0.0250
	0.7833 ab
	0.3197
	3.978 c
	0.3102
	2.473 d
	0.1735

	Maltose g / 100 g
	3.209 ab
	1.208
	2.913 ab
	1.710
	4.954 a
	0.5452
	0.5878 b
	0.4045
	4.922 a
	0.8339

	Sum of Fructose and Glucose g/ 100 g
	65.68 a
	0.6286
	69.72 b
	2.852
	70.32 b
	1.223
	72.62 b
	2.018
	70.63 b
	3.158

	Moisture  g/100g
	18.7 a
	0.0524
	19.6 b
	0.1381
	17.0 c
	0.4499
	19.7 b
	0.4648
	19.5 b
	0.4272

	Fructose / Glucose Ratio
	1.26 a
	0.0189
	1.23 b
	0.0253
	1.11 c
	0.0073
	0.91 d
	0.0095
	1.06 e
	0.0127

	Glucose / Moisture Ratio
	1.55 a
	0.0072
	1.59 a
	0.0276
	1.94 b
	0.0818
	1.94 b
	0.0914
	1.76 c
	0.0330

	pH
	4.08 a
	0.0823
	3.81 b
	0.0877
	4.06 a
	0.1228
	3.70 b
	0.058
	3.811 b
	0.112

	Ash %
	0.47 a
	0.0451
	0.19 a
	0.0147
	0.17a
	0.0208
	0.23 a
	0.0451
	0.43 a
	0.0231

	Electrical Conductivity μS / cm
	1122 a
	135.5
	962 b
	25.63
	610 c
	35.00
	756 c
	100.5
	791 c
	55.77


Any two means within a raw having the same letters are not significant difference at (p < 0.05). SD =Standard Deviations

3. Results and discussion:

3.1. Sugars:

Table (1) shows the mean and standard deviations of the sugar content values obtained for different honey samples, Fructose and Glucose are the most abundant, while, small amounts of Maltose and Sucrose were found. The Fructose content was the highest in all honey kinds, except in Sisban honey, where Glucose content was higher than it. The highest amount of Fructose was found in Somarh Honey .
The content of Fructose and Glucose in Shin and Ustnol, (2005), are in agreement with this study. while  Bonvehi and Coll, (1995), and Joshi et al., (2000), found that the range of Fructose and Glucose content, were lower than above,  Tharwat and Nafea, (2006), mentioned the range of Fructose was higher in this study than in our results, while, Glucose content was similar ours. and The  results of Soria et al., (2004), do not agree with our results.

Swallow and Low, (1990), found that the range of Fructose was 36.2 -38.5 % and the range of Glucose was 33.2 – 40.0 %. The mean of Fructose and Glucose values of Sidir Aseer and Albaha honeys in Al-Khalifa and Al-Arify, (1999),disagree with our results, however, value of Somarah was similar. In addition, Kaakeh and Gad EL-Hak, (2005), evaluated that the smallest amount of Fructose and Glucose found in Sidir honey comparable with other honey types. 
Shin and Ustnol, (2005) and Diez et al., (2004), reported that the amount of Maltose was very higher than our results.
The distribution of Sucrose content was broad among analyzed samples, whereas its range amount was 0.4178 – 3.978 g /100 g  and its amount do not exceeded the limits laid down by the Codex standard (5 g/100 g), and the FAO/WHO standard (10 g/100 g). Bonvehi and Coll, (1995), Crecente and Latorre, (1993), Al-Khalifa and Al-Arify, (1999), and Joshi et al., (2000), found that the range of sucrose was much higher than our results. Sucrose not detected in Diez et al., (2004).
The amount of Sucrose in Sidir and Somarah in Kamal et al., (2002) study, was higher than our results, where the Sucrose amount in their Sidir and Somarah honeys was 1.115 % and 3.452 % respectively.

The mean of F+G values were higher than 60 g /100 g in all studied honey kinds The high mean of sum of Fructose and Glucose found in Sisban honey was 72.62 g/100 g and the lowest in Sidir Honey 65.68 g / 100 g . 
Esti et al., (1997), found in Molise region (Italy) Honey the range of Sum of Fructose and Glucose, was higher than our results. Our results nearly disagree with the data of Diez et al., (2004), who mentioned that the range of sum of Fructose and Glucose was 55.03 – 71.60 g/100g. Sanz et al., (2005), found that the range of Sum Fructose and Glucose was 51.5 – 80. 0 with mean value 65.5 g / 100g.  
3.2. Moisture:  

Honey moisture is the quality criterion that determines the capability of honey to remain stable and to resist spoilage by yeast fermentation: the higher the moisture, the higher the probability that honey will ferment upon storage.
The range of moisture content was 17.0 – 19.7 g / 100 g. The range of water content was lower than results of Conti, et al., (2007).

3.3. Granulation:
Nothing granulation found in all honey especially in samples which had ratio F/g\G lower than 1. This in agree Kaakeh and Gad EL-Haq (2005) how reported that the relationship between granulation and indices type suggests that the Fructose to Glucose ratio may not be an effective gauge of granulation tendency. And Thrasivolulov (2001) found that the F/G failed to predict crystallization in both international (predication = 14 %) and Greek honeys (predication = 10).  
  In generally, Soria et al (2005), Diez et al (2004), and Tchoumboue et al (2007), they all found the ratio of Fructose / Glucose higher than 1, this agree with above results.

3.4. pH:

All honeys are acidic, with pH value generally lying between 3.5 and 5.5, due to the presence of organic acids, particularly gluconic, pyruvic, malic and citric acids, in equilibrium with lactones or esters and inorganic ions, such as phosphate and chloride. Bogadanov et al., (2004), Rupff, (2006), and Kucku, et al., (2007).
From the table (1) Sidir honey has highest mean of pH Value 4.08 Abo-Tarboush et al., (1993), Al-Khalifa and Al-Arify, (1999), in Saudi Arabia, and Kamal et al., (2002), in Pakistan they reported that the Sidir honey has the high pH values in honeys, which studied by them. 
Our results coincide with that reported by Yilmaz and Kfrevuoulu, (2001), in Turkey, Terrab et al., (2003a and 2003b), and Diez et al., (2004) in Moroccan honeys, and Corbella, and Cozzolino, (2006), in Uruguayan honeys. They found that the range of pH were 3.2 – 4.3, 3.02 – 4.09 b, 3.20 – 4.49 c, 3.49 – 4.02, 3.00 – 4.30 respectively.  

3.5.  Electrical Conductivity (E.C.):

The E.C. of honey is closely related to the concentration of minerals (total ash) salts, organic acids and protein, and is a parameter that shows great variability according to the floral origin of honey. Terrab et al., (2003).

The results in Table (4.3) showed that the highest  mean was 1122.3 μS / cm in Sidir honey and the lowest was 610 μS / cm in Kasas honey, From these results there were found a large variation among honey samples depending on the floral origin.The results above accord with that recorded by Devillers et al., (2004), Nour, (1988), and Soria et al., (2004), who reported that the range of E.C. was 22 - 1883 μS/cm, 1.80 – 18.50 10-4 S /cm, and 0.117 – 1.116 10-4 S /cm respectively. In contrast, it does not accord with results of Popek, (2002), and Andrade et al., (1999), who stated that the range of E.C. was 2.192 – 9.972 10-4 S /cm, and 2.90 – 7.41 10-4 S /cm, respectively.
3.6. Ash:
The ash content in all studied honey Kinds were within the limit of Codex standard (2001).The results of our study harmonize with those found by Felsner et al., (2004) and Ouchemoukh et al., (2007), they found that the range of ash content was 0.319 – 0.423 and %0.09 - 0.54 % respectively and They are too lower than that reported by Soria et al., (2005), the range of ash content was 0.003 - 0.99 %. While our results  agreement with results of Abo-Tarboush et al., (1993), they ranged the ash content was 0.06 – 0.43 % and the highest amount found in Sidir honey.
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دراسة بعض صفات أنواع من العسل اليمني 

وجدي محمد عبدالله علي الجنيدي

قسم الكيمياء - كلية التربية – لودر  -  جامعة عدن

Wagdi0000@yahoo.com
كلمات مفتاحية :

عسل اليمن . السكريات . السدر 

بالرغم من أن العسل اليمني من أجود وأغلى أنواع العسل الموجودة ليس في الأسواق المحلية فحسب ولكن في الأسواق الدولية ، لكن لا توجد مواصفات قياسية  له كذلك الأبحاث قليلة التي عملت حول صفاته الفيزيائية والكيميائية, لذلك هدفت هذه الدراسة إلى تعيين بعض الصفات الكيميائية والفيزيائية - ( السكريات , الرطوبة , الرقم الهيدروجيني , الموصلية , و الرماد ) – لخمسة أنواع من العسل اليمني المنتج في منطقة لودر محافظة أبين . 

أظهرت نتائج الدراسة أن مواصفات الأعسال المدروسة تتفق مع المواصفات العسل الدولية بشكل عام كما اتفقت مع بعض الدراسات السابقة.
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