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Abstract

Twelve honey samples of ziziphus spina, thyme and multiflora
types, were collected from a beekeeper from Zawia city (west of
Libya). In this study, some physicochemical properties of the twelve
honey samples were measured such as moisture content, specific
gravity, electrical conductivity, total dissolved solids, pH value, and
free acidity. The results indicated that the quality of Libyan honey
samples was corresponding to the international standards. The
average value of moisture content of the ziziphus spina honey was
94+0.7%, thyme honey 9.38+0.8 % and multiflora honey 10.73+1 %,
the low moisture content protect honey from fermentation. The
specific gravity ranged from 1.341 to 1.423 for all tested honey
samples, which was inversely proportional to moisture content. The
electrical conductivity of all honey samples was found within the
international limits, with a maximum of 442+6 uS/cm, while total
dissolved solids varied from 202 to 300 ppm. The pH ranged
between 3.5 to 5.6, while the free acidity was between 10 to 20
meq/kg. According to the International legislation of honey; the
examined honey samples have high quality and purity and are worth
international specifications.
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1. Introduction

Bee honey is a natural, sweet, viscous fluid produced by honey bees
(Apis mellifera) from the nectar of plants or from secretions of living
parts of plants, which the bees collect, transform by combining,
depositing, dehydrating, storing and leave in honeycombs to ripen
and mature [1,2]. Bee honey composition and characteristics depend
on several factors. The most important factor is the flower types that
provided the nectar source. Other factors that play a crucial role in
honey quality including: geographical floral origin, season and
climatic condition during productions, storage conditions, and
treatment of beekeepers [3-7]. Bee honey is one of the few totally
foods that the body easily assimilated, it consists of nutrients that
provides source of energy, especially high-energy carbohydrate
food [8]. There are more than 22 types of sugar in the honey in
which of that Fructose and Glucose constitutes the highest content,
and they are easily digestible as those in many fruits [7]. The
fructose/glucose ratio indicates the ability of honey to crystallize
[8]. Council Directive of European Union reported the criteria of
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total glucose and fructose content should be no less than 60 g/100 g
for nectar honey. Sucrose content should be no more than 5 g/100g.
Honey also contains amino acids, enzymes, vitamins, minerals,
proteins, organic acids and phenol compounds [1, 9].

As known, honey is a natural product, having a high nutritional
value besides to its therapeutic effectiveness, as it possesses
antiviral, antioxidant, antimicrobial, and anti-inflammatory
properties, as well as a wound healing activity [10]. The healing
property of honey is due to the fact that it provides antibacterial
activity, and its high viscosity helps to provide a protective barrier
to prevent infection [10-12]. Several scientific reports confirmed
that honey has important biochemical therapeutic activities [13]. In
order for honey to have a beneficial effect on human health and be
useable for therapy, honey should be of high quality and free of
contaminations, such as toxic heavy metals which exceed the
permitted levels, and other risks to human health [14,15]. To verify
that honey is of high quality, and free of contamination, as well as
suitable for medicinal usage, honey must undergo several tests to
determine the physicochemical and microbiological properties of
honey [16].

Libyan people use a honey for traditional therapeutic purposes and
as a nutritional supplement. However, few data have been published
investigated the physicochemical properties of eucalyptus honey
[17]. Ahmida et al. (2010) examined the physicochemical
characteristics of different Libyan honey samples, which were
collected from Benghazi city and found that the electrical
conductivity ranged from 0.29 to 0.74 mS/cm, the specific gravity
ranged from 1.2081 to 1.2270, pH values ranged from 3.56 - 4.99
and moisture content ranged from 13.3% to 17.2% [18]. Awad et al.
(2016), studied honey samples collected from Kasr Khiar and
Garaboli area, west of Libya, and recorded the average value of
moisture, pH, specific conductivity, total dissolved solids, specific
gravity, and the acid equivalent of 18.722 %, 3.77, 587.8uS / cm,
674 ppm, 1.368, and 23.33 m Eq./ kg respectively for Kasr Khiar
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samples, while for Garaboli samples the average values for the same
parameters were found to be 18.11 %, 4.09, 777 uS/cm, 1255 ppm,
1.38, and 16.66 m Eq./ kg respectively [16]. Salama et al. (2019)
conducted a study on honey samples collected from different
locations in the west of Libya, the results showed that the mean
values of moisture ranged from 20.6 to 25.1% which is considerably
high and it could be due to the honey immaturity or humidity of its
source. pH mean values 4.12 to 4.74, free acid equivalent 20 to 27
m eq./kg, total dissolved substance 646 to 994 ppm, and specific
conductivity 638.5 to 1004 uS/cm [19]. Generally, data obtained
from the mentioned studies indicated that the quality of honey
samples ranged with the International specifications. However,
many studies accomplished all over the world to investigate the
physicochemical properties of bee honey in order to determine its
quality and purity.

1.1. The aim of study

Physicochemical properties prove to be the most important
parameters in assessing the quality and acceptability of bee honey.
The purpose of this study was to estimate some physicochemical
properties of honey samples collected from Zawia city, Libya,
including moisture content, specific density, electrical conductivity,
total dissolved solids, pH and Free acidity.

2. Materials and Methods

2.1. Honey samples

Twelve botanical honey samples of three types of honey (four
samples for each honey type), were collected from a honey
beekeeper in Zawia, Northwest Libya, representing Ziziphus Spina,
Thyme and Multiflora honey. The local names of these honey types
are Sider, Elzaater, Al-Rabii honey respectively. Ziziphus Spina and
thyme honey types were produced in the summer season, as two
samples of each type were collected in July 2020, and the others
were in June 2021. While the multiflora honey type was produced
in the spring season, two samples of this type were collected in April
2020 and the others were in April 2021. The samples were kept in
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glass jars and stored at room temperature away from direct sunlight
until analyzed.

2.2. Sample preparation for physicochemical analyse

The experimentations of physicochemical properties assessment
were conducted in the physics and chemistry laboratory of the
Specific Training Center for Oil Industries, Zawia, Libya, analyzed
between December 2021and February 2022. The honey solutions
were prepared immediately before the tests, which were stirred
using a magnetic stirrer. And the method of preparing honey
solutions was performed as follows:

2.2.1. Moisture content: The moisture content was assessed by the
oven-drying method according to the method cited by [20].
Measuring 2 g of each sample and put in a dish and dried in the oven
at 110 °C for 2 hrs, covered, cooled in a desiccator, and weighed.
The sample was re-dried for one hour in the oven, cooled and
reweighed. The process was repeated at one-hour intervals until a
constant weight was obtained. The percentage moisture was
calculated using the following equation:

Moisture content Wi -Wo 100 (1)

1 _Wo

Where: Wo = Weight of dish (g)
W1 = Weight of the fresh sample + dish (g)
W, = Weight of the dried sample + dish (g)

2.2.2. Measurement of specific gravity: The specific gravity of
honey was evaluated by dividing the weight of a certain volume of
honey sample by the weight of the same volume of distilled water
at a certain temperature, 10 ml of each honey sample was weighed
using a sensitive balance and compared to the same volume of
distilled water, according to the method described by [9,15], then
the specific gravity was calculated by the following formula [21]:

SG = Whney (A dimensionless quantity) (2)

water
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2.2.3. Measurement of Electrical conductivity &Total dissolved
solids: EC & TDS of honey samples were measured using (Hanna
instrument HI 2300 EC/TDS/NaCl meter). A honey solution of 20
g honey in 100 mL of distilled water (20% w/v) at 25 °C, according
to the methods proposed by [22, 23].

2.2.4. Determination of pH and Free Acidity: pH was measured
using pH meter model 80. A solution containing 10 g of honey was
dissolved in 75 mL distilled water, and the pH was read. Then the
same solution was titrated with 0.1 mol NaOH solution until pH
value reach 8.3, that Free acidity in (meq kg™) was calculated as
follows:

F.A (meq kg?) = volume of 0.1M NaOH (ml)consumed x 10 3)
kg of honeysample

Where 10 signifies the dilution factor of the honey sample during
analysis, based on the procedure cited by [23-25].

2.3. Statistical analysis

The readings were carried out in triplicates and showed as the
range of values, the average * standard deviation. The statistical
analyses of the results were done by Microsoft Office Excel 2016.
3. Results and Discussion

The findings of tested physicochemical parameters of Libyan honey
samples are listed in Table 1.

Table 1. physical parameters of tested Libyan honey

Honey Parameters
types
MC SG EC TDS pH FA
(%) (pSfem) | (ppm) (mea/kg)
Ziziphus Spina
Range 1.359-
8-9.8 434-450 | 260-300 4.3-5.6 10-17
1.423
mean+SD 1.405£0.0
9+0.7 3 442+6 272+18 | 5.05+0.5 13433
Thyme
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Range | 85103 | 1371- | 363-449 | 218-268 | 4.2-5.1 15-20
4 1.412
meantSD | 9.38+0. | 1.401+0.0 | 38542 | 2305+2 | 4.8+0.4 1842
8 2 5
Multiflora
Range 9.5- 1.341-
336-370 | 202-219 | 355 15-20
11.9 1.382
meantSD | 10.73% | 1.354+0.0
X X 357415 | 21247 | 3.9+06 | 1875425
Buropean | .o | 138145 | <800 ; 3245 <50
criteria

MC; moisture content. SG; specific gravity. EC; electrical conductivity. TDS;
total dissolved solids. FA,; free acidity.

3.1. Moisture Content (MC): As shown in Table 1 the mean value
of MC of honey samples was 9+0.7 % for Ziziphus Spina samples,
9.38+0.8 % for thyme samples, and 10.73+1 % for multiflora
samples, this result of MC was within the European Standard
legislation and Codex Alimentarius Standards. The current results
are lower than those reported by [16] who reported the MC of
18.72% and 18.11% of honey samples collected from Kasr Khiar
and Garaboli, west of Libya. [19] also reported MC values of honey
samples from west Libya, which ranged from 20% to 25.1%, which
is higher than the current result. Moreover, our results were close to
those obtained by [15] who studied honey samples from Misurata,
western Libya, and found that the MC is ranged from 4.74% to
7.7%.

The MC of honey is related to the environmental conditions,
climatic factors, the harvest season and the maturity degree. The
results showed that the Ziziphus Spina and thyme honey samples
have low MC, which is due to the harvest season, where these types
of honey are produced in the summer season. Increasing MC of
honey causes honey fermentation, so the low MC protects honey
from the microbiological activity and thus honey can be stored for
longer periods, therefore reducing the moisture content of honey
retard the fermentation process [26].
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3.2. Specific Gravity (SG): The typical SG value of honey ranges
from 1.38 to 1.45 at 20 °C [27]. In this study, the average SG was
1.354+0.01 for multiflora honey, 1.401+0.02 for thyme honey, and
1.405+0.03 for Ziziphus Spina honey, which is in accordance with
the standard limits. [16] recorded results of SG with average values
of 1.36 and 1.38 for the Kasr Khiar and Garaboli areas, which is in
agree with recent results. In contrast, [18] who studied honey
samples collected from Benghazi, east Libya, reported SG values
within the range of 1.2081 to 1.2270, which is lower than the
standard recommendations. From the experimental data, noticed
that a negative correlation (R=0.99, P=0.2%) exists between MC
and the SG of honey, as shown in figure 1, which has also been
observed by [6,9,20]. Multiflora honey sample with MC of 10.73%
has the lowest SG value of 1.354. Ziziphus Spina and Thyme
samples with MC of 9%, 9.38% did not have a difference in SG.
The higher MC of honey the lower its SG. MC and SG are used as
a measure of adulteration in honey, where the density depends on
the chemical composition of the substance.

11
10.8
10.6
10.4
10.2

10

y =-31.745x + 53.723
R? =0.9805

9.4
9.2

8.8
1.35 1.36 1.37 1.38 1.39 1.4 1.41

SG
Figure 1. Negative correlation between MC and SG of honey
3.3. The electrical conductivity (EC): According to Council

Directive, the EC value should be not more than 0.8 mS/cm = 800
uS/cm. In the present study, the honey samples were within the
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European criteria and The International Honey Commission. This
point out all honey samples are from nectar honey, which has a
lower conductivity than honeydew honey. The Ziziphus Spina
honey samples showed the highest EC average 442+6 uS/cm,
385+42 uS/cm for the thyme honey samples, and 357+15 uS/cm
was the lowest EC average for the multiflora honey samples. The
EC values of this study were lower than the values reported by [16]
in a previous study of honey samples from the West of Libya, which
ranged from 582 to 792 uS/cm. The result of thyme honey EC in the
current study is in agreement with the result of [28] who reported
the average EC in Greece thyme honey (420+0.08) uS/cm. Whereas
[29] and [30] published an average value of about (650 uS/cm) for
EC of Algerian and Moroccan Ziziphus honey which is higher than
the results obtained by the recent study. In general, the EC depends
on the concentration of mineral salts, organic acids, and botanical
origin of honey [31,32], and it can be considered as a reliable
criterion for the differentiation of the botanical origin of bee honey,
also determines the purity and quality control of honey [25].

3.4. Total dissolved solids: TDS was measured as the content of
organic and inorganic ionic substances dissolved in honey [16,19].
The TDS has the lowest average of 212+7 ppm in the multiflora
honey samples, then increased in the thyme samples to 230.5+25
ppm, to reach 272+18 ppm in the Ziziphus Spina samples. These
findings are less than that obtained by [16] and [19], who reported
(674-1256 ppm) and (646 to 996 ppm) respectively, for honey
samples collected from west of Libya. A study conducted in
Romania showed TDS value ranging from 77.8-81.07 ppm [33].
The results reveal a significant correlation (R=0.99, P=0.1%)
between TDS and EC, as illustrated in figure 2, which indicates that
both parameters can be used to estimate honey quality and purity.
Noticeably, TDS is mostly affected by MC, as the increased MC
will decreases the TDS values. Multiflora honey samples with a MC
of 10.73% had the lowest TDS, the Ziziphus Spina honey sample
has a MC of 9% and the highest TDS. Where decreasing the
moisture content can conserve the quality of honey.
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250 /
200 y =0.7104x - 42.382
150 R2=0.9989

0 100 200 300 400 500

EC
Figure 2. Correlation between TDS and EC of honey

3.5. pH and Free acidity: The studied honey samples are found to
be acidic, with pH values ranging from 3.5 to 5.6. Ziziphus Spina
honey samples recorded the highest pH value, with an average of
5.05+0.5, that of thyme honey samples was 4.8+0.4, and that of
multiflora honey samples was 3.9+0.6. These results are in
agreement with the range of the established Codex standard of
honey, varying from 3.6 to 5.6 [34]. The pH values reported in the
present study are also in the same range found by researchers
[29,35-39], which ranged from 3.3 to 5.9. The difference in pH
values may be due to the variation of different acids and minerals
present in honey [37,39].

The free acidity of all samples was low. An average value of 13+3.3
meqg/kg was obtained in Ziziphus Spina honey samples, 1842
meq/kg for the thyme honey samples, and 18.75+2.5 meg/kg for the
multiflora honey samples, the average acidity value of multiflora
honey samples in this study was similar to that of Polish multiflora
honey [6]. All tested honey samples have Free acidity below 50
meq/kg, these values indicated that the samples are free of any
fermentation.

As the pH value is the negative logarithm of hydrogen ion
concentration, the free acidity is the sum of all free acids present in
honey [40]. All honey is naturally acidic due to the presence of
organic acids, where gluconic acid is the main acid, in addition to
other acids in smaller amounts, this acidity of honey helps to prevent
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the fermentation by microorganisms [41,42], as most
microorganisms grow best at pH values around 7 [37].

4. Conclusion:

Results obtained from this study showed that the three-studied
honey types have good physicochemical characteristics and agree
with the international standard limits, and the botanical origin of
honey samples was clear in the electrical conductivity values. The
examination result of acidity confirmed, that the honey samples
possess high acidity, which indicates the capacity of honey to inhibit
the bacteria and other microorganisms to grow. Low moisture
content also denotes the honey's ability to resist spoilage caused by
fermentation. Based on the findings, the investigated
physicochemical parameters of the three honey types didn't exceed
the International standards.

Acknowledgement

I would like to express my thanks to the staff members of the
Specific Training Center for Oil Industries, Zawia, Libya, especially
the Operation coordination staff, for helping me finalize the project.
Special grateful to beekeeper Mr Tayib Alkhbi for providing the
honey samples.

References
[1] [The Council of the European Union, Council Directive

2001/110/EC of 20 Dec 2001 relating to honey. 2001. Available
online:https://eurlex.europa.eu/legalcontent/EN/ALL/?uri=CE
LEX:32001L0110 (accessed on 19 August 2019).

[2] Admassu Addi & Tura Bareke, Botanical origin and
characterization of monofloral honeys in Southwestern forest of
Ethiopia, Food Sci Nutr. July 2021, 9(2):4998-5005.

[3] Joshua Kayode, Sunday Dele Oyeyemi. Physico-Chemical
Investigation of Honey Samples from Bee Farmers in EKiti
State, Southwest Nigeria. Journal of Plant Sciences, January
2014, 2(5):246-249, DOI:10.11648/j.jps.20140205.26

11 Copyright © ISTJ L gine aoball (3 gia
A g glall 4 gal) Alaall


http://dx.doi.org/10.11648/j.jps.20140205.26

International Science and 3500l 0350 g
sl
Technology Journal Volume 29 )

4500 g o glall A gal) Alalf April 2022 4 I S T -J %

[4] Jasleen Kaur, Interrelationship between electrical conductivity,
refractive index and viscosity of honey. September 2019 DOI:
10.13140/RG.2.2.34146.07362. Thesis for: M.Sc physics.

[5] Laleh Mehryar, Mohsen Esmaiili, Ali Hassanzadeh, Evaluation
of Some Physicochemical and Rheological Properties of
Iranian Honeys and the Effect of Temperature on its Viscosity,
American-Eurasian J. Agric. & Environ. Sci, 13 (6): 807-819,
January 2013 DOI: 10.5829/idosi.aejaes.2013.13.06.1971.

[6] Maria Tarapatskyy et al. Assessment of the Botanical Origin of
Polish Honeys Based on Physicochemical Properties and
Bioactive Components with Chemometric Analysis, Molecules
2021, 26, 4801. https://doi.org/10.3390/molecules26164801.

[7] Bogdanov. S, Kaspar. R., Livia, Physico-chemical methods for
the characterization of Unifloral Honeys: A Review,
Apidologie, 35(2004): 4 -17.

[8] EI-Sohaimy. S, Masry. S, Shehata. M, Physicochemical
characteristics of honey from different origins. Annals of
Agricultural Sciences, Dec 2015, 60(2): 279-287.

[9] Kharkamni. B, Physicochemical properties of Honey from
Traditional Beekeepers of Sohra, Indian Journal of Science and
Technology 2021;14(25):2111-2118.

[10] Ghramh. A, et al. Quality evaluation of Saudi honey
harvested from the Asir province by using high-performance
liquid chromatography (HPLC) Saudi Journal of Biological
Sciences August 2020, 27(8), 2097-2105.
DOI:10.1016/j.sjbs.2020.04.0009.

[11] Hira Fahim, et al., Physico-chemical analysis and
antimicrobial potential of Apis dorsata, Apis mellifera and
Ziziphus jujube honey samples from Pakistan, Asian Pac J Trop
Biomed 2014; 4(8): 633-641.

12 Copyright © ISTJ L gine aoball (3 gia
A g glall 4 gal) Alaall


https://doi.org/10.3390/molecules26164801
https://www.sciencedirect.com/science/journal/1319562X
https://www.sciencedirect.com/science/journal/1319562X
https://www.sciencedirect.com/science/journal/1319562X/27/8
http://dx.doi.org/10.1016/j.sjbs.2020.04.009

International Science and 3500l 0350 g
sl
Technology Journal Volume 29 )

4500 g o glall A gal) Alalf April 2022 4 I S T -J %

[12] Manisha DM, Shyamapada M. Honey: Its medicinal
property an antibacterial activity. Asian Pac. J. Trop. Biomed.
2011;1(2): 154-160. DOI: 10.1016/S2221-1691(11)60016-6.

[13] Naman, M., Faid, M., Adlorni, Microbiological and
physicochemical properties of Moroccan honey. Int. J. Agric.
Biol., 1560(5): 773-776.

[14] McKee. B, Prevention of residues in honey: A future
perspective. Apiacta. 2003; 38:173-177. [Google Scholar]

[15] Elbagerma. M et al, Exploratory Monitoring of the Quality
and Authenticity of Commercial Honey Sold in Libyan
Markets, J. Appl. Sci. Envir. Stud. 2019, 2(3) 162-171.

[16] Awad. M, et al, Physicochemical characterization of honey
from Kasr Khiar and Garaboli areas-Libya, Asian J. Plant Sci.
Res., 2016, 6(1):8-12.

[17] Owayss. A, Physicochemical Analysis for Standardizing
Quality Criteria of Libyan Eucalyptus Honey, Egypt J of Appl
Sci, Vol. 20, No. 6, 2005, 247-255.

[18] Ahmida. M, et al, Physicochemical, Heavy Metals and
Phenolic Compounds Analysis of Libyan Honey Samples
Collected from Benghazi during 2009-2010, Food and
Nutrition Sciences, Jan 2013, 4, 33-40.

[19] Salama A.S, et al, Determination of Physicochemical
Properties and Toxic Heavy Metals Levels in Honey Samples
from West of Libya, J. Adv. Chem. Sci. 2019, 5(1) 618-620.

[20] Olugbem. O, Physicochemical Analysis of Honey from
Umuahia, Abia State, Nigeria, Research Journal in Engineering
and Applied Sciences 2(3) 199-202.

[21] Frederick J. Bush, David. A. Gerd, Fundamentals of Physics,
6" edition.

[22] Bogdanov. S et al, Honey Quality, Methods of Analysis and
International Regulatory Standards: Review of The Work of the

13 Copyright © ISTJ L gine aoball (3 gia
Al 5 o glall 4 sall dlsall


https://scholar.google.com/scholar_lookup?journal=Apiacta&title=Prevention+of+residues+in+honey:+A+future+perspective&author=B+McKee&volume=38&publication_year=2003&pages=173-177&

International Science and 3500l 0350 g
sl
Technology Journal Volume 29 )

4500 g o glall A gal) Alalf April 2022 4 I S T -J %

International Honey Commission, Swiss Bee Research Centre
(2000).

[23] Eyobel. M, et al, Physicochemical characterization and
pesticide residue analysis of honey produced in West Shewa
Zone, Oromia Region, Ethiopia, American. J. Appl. Chem.
2017, 5(6), 101-1009.

[24] Joshua Kayode, Sunday Dele Oyeyemi. Physico-Chemical
Investigation of Honey Samples from Bee Farmers in EKiti
State, Southwest Nigeria. Journal of Plant Sciences, October
2014,2(5): 246-249.

[25] Desissa Yadata, Detection of the Electrical Conductivity and
Acidity of Honey from Different Areas of Tepi, Food Science
and Technology 2(5): 59-63, 2014.

[26] Primandasari. E P et al, The effect of moisture content in
Nusa Tenggara Timur Forest honey on viscosity, pH and total
dissolved solids, 10P Conf. Series: Earth and Environmental
Science 788 (2021) 012108.

[27] Balaji Subbiah. Physical Properties of Simple and Complex
Sugar Systems. PhD Thesis. University of Canterbury
Christchurch, New Zealand.

[28] Angeliki Tsigouri et al, Palynological characteristics of
different unifloral kinds of honey from Greece, Grana 43:2
122-128, 2004.

[29] Salim Zerrouk et al, Characterization of Ziziphus lotus
(jujube) honey produced in Algeria, Nov 2017Journal of
Apicultural Research 57(19):1-9.

[30] Chakir. A, et al, Physicochemical properties of some honeys
produced from different plants in Morocco. Arabian J Chem
(2016) 9, pp 946-54.

[31] Agbajor G K, Otache A M, Akpovona A E. Measurements
and Analysis of the electrical conductivity of selected honey

14 Copyright © ISTJ L gine aoball (3 gia
A g glall 4 gal) Alaall



International Science and 3500l 0350 g
awl) L
Technology Journal Volume 29 )

A0y il A ) Al April 2022 i ISTJA %

samples in Nigeria. Jan 2017 Asian J Physical and Chem
Sci 3(3):1-5.

[32] Ismail Bettara, et al. Characterisation of Moroccan Spurge
(Euphorbia) honeys by their physicochemical characteristics,
mineral contents and colour. Arabian Journal of Chemistry.
Januray 2015, 70(8). DOI: 10.1016/j.arabjc.2015.01.003.

[33] Albu. A, et al, Quality Assessment of Raw Honey Issued
from Eastern Romania, Agriculture March 2021, 11, 247.

[34] [34] Codex, Honey Codex Alimentarius Commission,
FAO/WHO, (1994).

[35] Zappala, M, B. Fallico, E. Arena and A. Verzera, 2005.
Methods for the determination of HMF in honey: a comparison.
Food Control, 16(3): 273-277.

[36] Harun Uran, Filiz Aksu, Dilek Dulger. A research on the
chemical and microbiological qualities of honeys sold in
Istanbul.

[37] Abdulkhalig. A, Swaileh. M, Physico-chemical properties of
multi-floral honey from the West Bank, Palestine, International
Journal of Food Properties, 20:2, 447-454, DOIL:
10.1080/10942912.2016.1166128.

[38] Bogdanov. S, et al. Honey for Nutrition and Health: A
Review, Jan 2009 Journal of the American College of Nutrition
27(6):677-89.

[39] Meena Thakur, Neha Gupta and Harish Kumar Sharma,
Physicochemical characteristics and mineral status of honey
from different agro-climatic zones of Himachal Pradesh, India,
British Food Journal, April 2021.

[40] Anna. P. Jakubik, et al, Modern Methods for Assessing the
Quality of Bee Honey and Botanical Origin Identification,
Food, Foods 2020, 9(8),
1028; https://doi.org/10.3390/foods9081028.

15 Copyright © ISTJ L gine aoball (3 gia
Al 5 o glall 4 sall dlsall


https://www.researchgate.net/journal/Asian-Journal-of-Physical-and-Chemical-Sciences-2456-7779
https://www.researchgate.net/journal/Asian-Journal-of-Physical-and-Chemical-Sciences-2456-7779
https://www.sciencedirect.com/science/journal/18785352
https://www.researchgate.net/journal/Journal-of-the-American-College-of-Nutrition-1541-1087
https://doi.org/10.3390/foods9081028

International Science and Aall y p ghall 0350 A
Technology Journal Volume 29 2

4500 g o glall A gal) Alalf April 2022 4 I S T -J %

Imtrwaational beimrs mad Taviasiags demraal

[41] Bogdanov. S, et al, Honey quality, methods of analysis and
international regulatory standards: Review of the work of the
International Honey Commission, Bee World 80(2): 61-69
(1999).

[42] Cristina Truzzi, et al., Physicochemical Properties of Honey
from Marche, Central Italy: Classification of Unifloral and
Multifloral Honeys by Multivariate Analysis, Nov 2014,
Natural Product Communications 9(11):1595-1602.

16 Copyright © ISTJ L gine aoball (3 gia
Al 5 o glall 4 sall dlsall



