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ABSTRACT 
Arbutus  pavarii Pamp. (Ericaceae) is one of the endemic species in El-Jabel El-Akhdar area, Libya and it is known as 

one of important forage plants for honey bees to produce specific honey type. The honey samples of A.pavarii were provided by 
professional beekeepers and mellisopalynology method was used to determine its qualitative criteria. The qualitative analysis of 
the samples revealed the presence of very frequent pollen content of A. pavarii with  more than 77 % of the total presence of the 
pollens which reflected the honey purity. In addition, other qualitative characteristics such as color, PH, viscosity and moisture 
content were also assayed. 

KEY WORDS: Endemic plant, Arbutus pavarii, Mellisopalynology, Honey color, Libya.  

 

 

 

INTRODUCTION 
Arbutus  pavarii Pamp. (Ericaceae) is one 

of the endemic species in El-Jabel El-Akhdar, 
Libya (Bouls 1975; El shatshat 1997; El shatshat 
2009; El shatshat 2015; Gimingham & Walton 
1954; Keith 1965 and Qaisor & Elgadi 1986). It is 
an evergreen shrub or small tree, 1.5 to 3 m tall 
(Siddiqi 1997). The bark is reddish brown fissured 
and peeling in small flakes. The self-fertile flowers 
are drooping bells approximately 5 cm, generally 
white. They appear from late October to February 
and they have an attractive scent like honey (a good 
source of nectar and pollen for bees). The fruit 
takes around 8 months to ripen. These 
"strawberries" are edible directly as fruits or can be 
made into jam but the taste is somewhat insipid. 
The fruits are irregularly with 15-20 mm in 
diameter and they have many seeds.  

Because of its endemism, physical factors 
"climatic factors especially the uncertainty of 
rainfall" and human activities "wood gathering, 
charcoal making, agriculture expansion, 

urbanization, overgrazing, etc." (El shatshat et al., 
2009), it was classified as threatened plant on the 
IUNC red list (Walter & Gellitt 1997).   

A. pavarii species is known as one of 
important forage plants for honey bees. The 
produced honey using this plant as forage source, 
which locally called "ASHMARI", is very 
expansive and widely used for medicinal purposes 
in folk medicine (El shatshat 2009). 

The quality of honey can be determined 
normally based on its physical, botanical and 
chemical properties and this can be achieved by 
analysis of pollen content  and physical/ chemical 
characteristics. Pollen analysis of honey, or 
melissopalynology, is a method of quality control 
in which pollens can play an important role in 
determining the commercial value of honey in the 
international market (Louveaux et al 1970). 

In this study, we evaluated the Libyan 
honey type of A. pavarii Pamp., which produce 
only in the eastern part of Libya (and not else) to 
shade some light on its qualitative characteristics 
and to find out some standards which can be used 
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as qualitative criteria in production of this local 
honey type. 

MATERIALS AND METHODS 
Honey samples collection:  
This study was conducted at the faculty of science, 
department of botany, university of Benghazi, 
Libya. The honey samples were collected from 
local beekeepers in Benghazi city, Libya. The data 
of place of forage plant resource, production date, 
methods of harvest… etc. were also collected. 
Determination of pH:  
The pH of honey samples were determined by 
measuring out 10 mL of the sample into a clean 
beaker and its pH was determined using a pH 

meter. (Hanna, Germany) 
Determination of moisture content:  
The moisture content of the sample was determined 
by measuring 5g of the sample and placed into a 
pre- weighed aluminum drying dish. The sample 
was dried to constant weight in an oven at 105 Cº 
for 4 h under vacuum and calculated. 
Determination of ash content:  
Five gram of the sample was weighed out into a 
porcelain crucible previously ignited and weighed. 
Organic matter was charred by igniting the sample 
on a hot plate in the fume cupboard. The crucible 
were then placed in the muffle furnace and 
maintained at 600 Cº for 6 h. They were then 
cooled in a desiccator and weighed immediately. 
The percentage of Ash was calculated. 
Honey color:  
Color intensity was determined according to 
(Ferreira et al., 2009). 50% (w/v) of the honey 
sample was diluted with distilled water, 
homogenized, and centrifuged at 3200 rpm for five 
minutes. Absorbance was measured at different 
wave lengths using a spectrophotometer (Hanna 
Germany), and color was determined using the 
Pfund scale according to (U.S.D.A). 
Determination of viscosity:  
The viscosity of honey was measured by timing 
how long it takes for a mass to fall through a fixed 
volume. 50 ml of the honey sample was placed into 
separate measuring cylinder. Left over night to rest, 

Placed into a water bath at 37 Cº and bring to 
temperature. Placed a marble on top of the honey 
and time how long it takes for the object to touch 
the bottom of the measuring cylinder was 
determined. The viscosity was calculated.  

Preparation of honey samples for 
mellisopalynology:  
Honey sample was prepared followed the 
standardized method which described previously 
by different authors (Andrara and Cristina 2005, 
Bilisik et al., 2008 and Louveaux et al., 1970). 
Briefly, 10 g of homogenized honey were dissolved  
in 20 ml of distilled water and centrifuged for 10 
min at 1000 g at ca. 25000 rpm. To completely 
dissolve the remaining sugar crystals, the decanted 
sediment were washing with 10 ml of distilled 
water. After another centrifugation, the sediment 
were suspending in 5 ml of 1:1 glycerin:distilled 
water and then centrifuged again, decanted, and 
mounted with glycerin jelly on microscope slides 
which sealed with paraffin. 

Microscopic analysis:  
The analysis of the pollen slides was carrying out 
with an optical microscope at  X400, in order to 
make sound identification of the pollen types. The 
amounts and percentage of pollens were counted. 

RESULTS AND DISCUSSIONS 
According to pfund scale, the results 

showed that the color of investigated honey type of 
A. pavarii  was extra light amber (Figure2). The 
transparency of the sample at 635 

nm was 99.78, while the Absorption value 
was 0.22 (Table 1). The results of viscosity, PH, 
moisture and ash content of A. pavarii honey are 
shown in table number 2.  

Mellissopalynology investigation showed 
that the sample had a number of variations in 
pollen content between very frequent, frequent and 
isolated, but not rare and they were 77.58%, 18.1% 
and 4.23%, respectively (Table 3). The sample 
reflected very high purity because of the content of 
pollens of A. pavarii species those appeared 
distinctive and featured prominently in the sample.
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Table (1). Transparency and absorption values of A. pavarii  honey at different wave 
lengths using colorimeteric method. 

T% Abs 
 

  
  

wave    
length/nm 

99.3  0.70                       
   440 

99.41 0.59 
    470 

99.53 0.47 
    490 

99.6 0.40 
    520 

99.67 0.33 
    550 

99.69 0.31 
    580 

99.76 0.24 
    590 

99.78 0.22 
    635 

99.79 
0.21                
 

    
  

680 

 
                                                         

 
Figure (2). The color of honey sample. It was ranged from 40 mm to50 mm (extra light amber) 

according to pfand scale of USAD 
 

Table (2). Showed some chemical/physical characteristics of A. pavarii honey sample. 
Viscosity (Pa. s) PH Moisture   Ash 

41.63 4.44 16.60% 83.04% 

 

Table (3). The pollens content according to the number of pollen type in A. pavarii honey 
sample. 

% Pollen type 

  77.58% very frequent 

18.103% Frequent 

4.32% Isolate 

  

                  232 Total 
 
An important parameter of honey is its 

color, which reflects the floral source (Bertoncelj et 
al., 2007) and it plays a major role in determining 
the quality and market value of honey sample. 
Because of the climatic conditions in El-Gabal El-
Akhdar area (El shatshat et al., 2009), its plants 
have a number of strategies to control or avoid the 
long drought period. Anatomically, the presence of 
phenolic compounds which found in different plant 

parts is a feature for these plants in facing such this 
climatic conditions. A. pavarii anatomical study 
revealed presence of special cells contain phenolic 
component (El shatshat 1997). The phenolic 
components are responsible of the honey color 
(Ponits et al., 2013) and, therefore, the honey 
sample of A. pavarii had relatively dark color 
(extra light amber), in addition, secretion of these 
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compounds is clear in the honey of A. pavarii with 
acrid and bitter taste.     

Honey normally has low moisture content 
and it depends on the materials collected by the 
bees during foraging on the flora (Terrab et al., 
2004). Assaying the moisture of this honey type 
revealed this fact while it was (16.60%). The 
results showed also that the pH value (4.44) was 
fell within the prescribed acidic range of 3.54 to 5.5 
(Bogdanov et al., 2004).   

Pollen grains are always found in natural 
honey processed by standardized methods. The 
pollen content of the honey not only reflects the 
floral diversity and species composition of the 
plants foraged by the honey bees, but the quality 
and purity of the honey type.  

From the results, it is clear that the most 
contents of pollens were belonging to A. pavarii. 
They were appeared distinctive and featured 
prominently in the sample with value of 77.58% 
(table 3). The results were agreed with a number of 
studies of honey purity using mellisopalynology as 
qualitative method (Andrada  et al., 2005; Bilisik et 
al., 2008 and El abidi & El shatshat 2016). 

This can be explained by the fact that the 
presence of the pollens due to the vegetation cover 
in the area and because of the flowering season of 
A. pavarii , which started from October to 
February. If we know that the area receive the 
precipitations in like these months from the year, 
and the most plants which form the vegetation 
cover are annuals and rainfall depends, this reflect 
their presence, and  thus, a little numbers and types 
of other pollens were exist in the sample. 

Clearly, and because of species endemism, 
the honey of A. pavarii is one of important special 
and specific honey types in Libya. According to 
this plant critical situation (El shatshat 2009; El 
shatshat 2015; El shatshat et al., 2009), a number of 
methods should take in account using conservation 
programs to protect this species and others from 
different impacts caused by climatic changes and 
human activities. And subsequently, protect it as 
specific forage plant for bees not in the area but the 
world. 
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