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ABSTRACT

Honey is an energy food that humanity has known since the dawn of time. A complex, extremely rich product,
has many cosmetic, nutritional and therapeutic properties. Our study is carried out on seven samples of honey
harvested in the province of south kivu respectively in its different territories and in its city of Bukavu in order
to characterize their physicochemical properties. Eight physicochemical parameters were analyzed : density,
pH, water content, electrical conductivity, sugar content, refractive index, polyphenol content, flavonoid
content. The results showed significant differences in the physicochemical composition between the various
honey samples analyzed. Whit the exception of samples E05 and E06 respectively taken in the commune of
Kadutu and commune of Bagira, all other honey samples comply with the established quality standards.
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I. INTRODUCTION

Hive products include honey, pollen, royal jelly, propolis, beeswax and bee bread. They have always
attracted a lot of interest due to their therapeutic and dietary properties. Nowadays, the use of these products by
humans for medicinal purposes constitutes a field of study in its own right, which is apitherapy (Fratellone et al.
2016). Among these products, honey and pollen are the most studied and used. Thus, honey has been exploited
by humans for thousands of years. It has always been appreciated, on the one hand for its taste qualities and on
the other hand, for its many therapeutic virtues demonstrated repeatedly by scientific studies. Its empirical uses
have spanned the centuries but the advent of modern chemistry has gradually caused them to fall into oblivion
(Jones, 2009).

As for pollen, it represents the most valuable product of the hive because it is the main food of the bee.
It is rich in nutrients and active substances and is very energetic due to its high content of carbohydrates and
proteins. It contains all the essential amino acids that the body cannot synthesize and therefore perfectly
compensates for the deficiencies imposed on us by our unbalanced modern diet (Campos et al 2010).

Honey is described as a sweet substance of natural origin, produced by honey bees from flower nectar
or honeydew (Codex Alimentarius, 2001). Its composition depends mainly on several elements such as its
geographical origin, the season, the health of the colony, the environmental conditions and the beekeeping
practices used (El-Metwally, 2015); Leite et al, 2000).

In nutritional terms, honey is a first-class food, with high energy value and certain therapeutic
properties. Honey is a living product that undergoes a number of changes over time, leading to the loss of its
essential qualities (Amrouche and Kessi, 2003). In addition, the composition of honey depends on the plant
species, the climate and the contribution of the beekeeper (Anklam, 1998). Honey from a single-specific flora is
more valuable than that from a multi-specific flora. Notwithstanding that the bio-physicochemical
characteristics of honey depend on the factors listed above, the falsification of honey by adding water or any
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other foreign substance and the dynamics of its properties, which depend on the duration and conditions of
storage, are concerns that animate both producers and consumers and affect the nutritional and therapeutic value
of honey. However, it should be noted that a significant portion of this product is sold through informal channels
without quality control (Moujanni, 2017). This situation calls into question the authenticity of the product and
makes it subject to risks of deterioration. And this can lead to a reduction in certain nutritional and medicinal
benefits compared to pure honey (Aljohar et al., 2018). In this context, the present study aims to analyze the
physicochemical composition of seven samples of honey produced in the province of South Kivu, in order to
verify their compliance with the standards established by the food code.

II. METHODOLOGY

Collection and extraction of honey samples

This study focuses on seven honey samples from different territories and the city of Bukavu in the
province of South Kivu in the DRC, including 4 honey samples from 4 territories, namely the Idjwi, Walungu,
Kabare and Kalehe territories (samples collected from large beekeepers) and 3 others from honey sellers in the
city of Bukavu at a rate of one sample per commune (Table 1). The extraction of all honey samples collected
from beekeepers was carried out under manual pressure and the collected honey was directly filtered using a
strainer to remove debris, and transferred to sterile glass jars hermetically sealed and taken directly to the
laboratory where they were stored at 4°C in the dark until analysis (Bogdanov, 2001).

Table 1, Description of the honey samples studied

sNa:nple Code Presumed floral origin x(t)f:c tion Origin geographical Harvest Period
01 EO01 Multi-floral honey Manuel Kabare territory November 2024
02 E02 Multi-floral honey Manuel Ibanda Municipality November 2024
03 E03 Multi-floral honey Manuel Idjwi territory November 2024
04 E04 Multi-floral honey Manuel Walungu territory August 2024
05 EO05 Multi-floral honey Manuel Kadutu Municipality August 2024
06 E06 Multi-floral honey Manuel Bagira Municipality August 2024
07 E07 Multi-floral honey Manuel Kalehe territory August 2024

PHYSICOCHEMICAL ANALYSES

In order to establish a similarity of our honey samples to international standards, we analyzed the most used
physicochemical parameters as indicators of honey quality and stability. To do this, the analysis methods
established by the Codex Alimentarius Commission as well as those of the International Honey Commission
(Ibrahim Khalil et al., 2012; Codex Alimentarius, 2001) were used.

pH

The pH was measured according to Codex No. 77-79, (Codex, 1977) on a 10% (w/v) honey solution, using a pH
meter calibrated before use using buffer solutions of 7.

Water content

The water content of the honey was measured using a refractometer. The honey to be analyzed was previously
well homogenized by shaking. The device provides a direct reading of the index relative to the "D" line of
Sodium, but it is possible to operate in natural light or an ordinary lamp to read the value (Younes-Chaouch and
Bounsiar, 2018).

Density

The density was determined using a 10 ml pycnometer according to the AFNOR method (1984).

DOI: 10.35629/2532-11073945 www.questjournals.org 40 | Page



Physicochemical characterization of honeys sold in the city of Bukavu and the those obtained ..

Electrical conductivity

The electrical conductivity was measured using an electrical conductivity cell for a honey solution at 20% (w/v)
dry matter and then read the conductance (in milli Siemens) at a temperature of 20 ° C. (International Honey
Commission, 2009).

Refractive index

The refractive index of honey was determined using the refractometer. The honey analyzed was previously well
homogenized as described by Bogdanov, at al (2002).

Total polyphenol content

The determination of total polyphenols was carried out according to the Folin-Ciocalteu colorimetric method
(Singleton ef al. 1999). The amount of polyphenols for each sample was determined by projecting the optical
density value at 725 nm on a standard curve of a standard polyphenol (gallic acid) carried out under the same
conditions. The total polyphenol content was expressed in mg EAG/100 g of honey.

Flavonoid content

The determination of total flavonoids was carried out according to the method of Arvouet-Grand, et al. (1994).
The reagent used is a colorless solution of aluminum trichloride (AICl; at 20%; w/v). The principle of the
method is based on the oxidation of flavonoids by this reagent, leading to the formation of a brownish complex
with maximum absorption at 51 0 nm. Flavonoid content was expressed in mg EC/100g.

Sugar content

Sugar content (fructose, glucose, sucrose, and maltose) was performed in duplicate using high performance
liquid chromatography (HPLC) with a Scan Type: RID detector. An APS2-HYPERSIL 250X4.6 column with
positive polarity was used. The injection volume was 10 pl. at a temperature of 30°C and a flow rate of 1.0
ml/min. (MEHDI; 2016)

STATISTICAL ANALYSIS

The results obtained were presented in the form of tables and graphs.The calculation of means, standard
deviations. The PAST software was used for this.

III. RESULTS AND DISCUSSION

The results of the analyses for the physicochemical parameters (Density, pH, Water content, Electrical
conductivity, Refractive index, Total polyphenol content and Flavonoid content) are presented in Table 2 while
those for the sugar content are shown in Table 3. Each analysis was carried out in three replicates and the results
are reported using the mean + standard deviation.

pH

The pH of our samples ranges from 3,79 to 6,56 with a mean of 5,166+0,96 (Table 2). The results of samples
EO01, EO2, E03, E04 and EO7 are within the range given by White and Louveaux (1962), who report that the pH
of honey varies from 3,42 to 6,10, while samples E05 and E06 are not within the normal range set by the Codex
Alimentarius (2001). However, the variability of the pH of honeys is thought to be due to the flora foraged, the
salivary secretions of the bee and the enzymatic and fermentative processes during the transformation of the raw
material (Louveaux, 1968a). The pH is a measurement that allows the determination of the floral origin of the
honey; honeys from nectars have a pH between 3,5 and 4,5, while those from honeydew have a pH between 5
and 5,5 (Gonnet, 1986). Intermediate values often correspond to mixtures of nectar and honeydew as in the case
of sample EO1 with a pH of 4,741. We note that samples E02, E03, E04 and E07 have a pH not exceeding 4,5;
they are therefore honeys from nectars, i.e. flowers.
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Water content

The water content of the honeys studied varies from 14,65 to 24,2% with an average of 18,464+3,608 (Table 2).
Samples EO1, E02, E03, EO4 and E07 have values that are well within the standard recommended by the Codex
Alimentarius (1993), which recommends a value not exceeding 21% in general, unlike samples E05 and E06,
with values of 22.66 and 24,2% respectively, which are not within the standards. The water content is a very
important piece of information to know, because it determines the quality of the honey. Indeed, only honeys
with a water content of less than 17% are stable during storage and are not at risk of fermenting (Bogdanov et
al., 2000).

Honey is an aqueous solution; however, microorganisms need water to develop. Too much water in honey
constitutes an environment

favorable to the proliferation of these microorganisms: a fermentation phenomenon then occurs (Hoyet, 2005).
The high water content values recorded for samples E05 and E06 can be explained by:

Adding water to the natural product, a practice observed among some sellers to maximize their income. An early
harvest of this honey, that is, before its maturation (Cailla, 1927 and

Prost, 1972). Extraction of the honey in a fairly humid environment, which resulted in moisture absorption.
According to Bruneau (2005), honey has the capacity to absorb moisture from the air when it is greater than
55%. This will result in rapid fermentation and very often it will undergo defective crystallization making the
product unstable (Gonnet, 1993).

Density

The density of the samples studied varies from 1,01 to 1,51 with an average of 1,351+0,214 (Table 2). These
results are in accordance with the standard recommended by the food code which is 1,39 to 1,52. With the
exception of samples E05 and E06 which have the lowest values of 1,01 and 1,07. This can be explained by
their high water contents (22,66% and 24,2%). According to Louveaux (1985), variations in the density of
honeys mainly come from variations in water content, a honey harvested prematurely, less ripe will have a lower
density. In general, the richer a honey is in water and the less dense it is and vice versa.

Electrical conductivity

The electrical conductivity values of our honey samples vary between 0,493 and 1,21 mS/cm with an average of
0,773+0,283 (Table 2). Samples EO1, E02, E03, E04 and EO7 comply with the permitted standard of the Food
Codex (£ 0.8 mS/cm). Samples E05 and E06, respectively 1,21 and 1,11 mS/cm, present high values of
electrical conductivity that are outside the standards. This can be due either to the involuntary or voluntary
addition of mineral substances or other contaminants that can increase the conductivity; a high humidity level in
honey can promote the dissolution of minerals and also increase the conductivity. Electrical conductivity is a
good criterion for determining the botanical origin of honey (Bogdanov et al., 2004). It provides a valuable
indication in defining an appellation.

Refractive index

These results show that the honeys studied have a refractive index varying between 1,476 and 1,5002 (Table 2)
with an average value of 1,4902 + 0,0092. The highest refractive index value is observed in the E03 honey
sample, and the lowest in the E06 sample. However, all these refractive index values are within the normal
range set by the Codex Alimentarius (2001) which is generally between 1,47 and 1,5. The refractive index
makes it possible to determine a very important variable, the water content, much more quickly than for other
methods (EMMANUELLE, 1996).

Total polyphenol content

The values of the total polyphenol contents vary from 6,971 to 73,2 mg of Galic Acid Equivalent /100g of
honey. The average polyphenol content of our samples is 41,525 + 23,93 mg EAG/100 g of honey (Table 2).
These results are similar to those obtained by Ibrahim Khalil et al. (2012) on 14 honey samples from Tualang in
Malaysia. They are close to those obtained by Buba et al., (2013), on 18 honey samples obtained from the
northeastern sub-region of Nigeria. Many other previous works on the composition of honey in polyphenols
have shown variable contents depending on the region and the botanical origin of honey. The work carried out
by Ibrahim Khalil et al. (2011) on honey from tropical regions indicates that the average of phenolic compounds
is 166,97 £ 3,12 mg EAG/Kg. However, there are some differences between our results and those observed in
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Chilean honey, with a total phenolic content ranging from 0,0 to 8,83 mg EAG/100g of honey (Muiloz and
Copaja, 2007). Another study on 5 samples of Yemen honey shows total polyphenol contents ranging from
56.32 to 246,21 mg EAG/100g (Al-Mamary et al., 2002). While honey samples from Slovenia have contents
ranging from 44,8 to 241 mg GAE/100g of honey (Bertoncelj ef al., 2007). Phenolic compounds are secondary
metabolites of plants. They exist in the form of a significant diversity and belong to various chemical groups
(alkaloids, terpenes, flavonoids, etc.). Polyphenols present in honey are mainly flavonoids (quercetin, luteolin,
kaempferol, apigenin, chrysin, galangin), phenolic acids and phenolic acid derivatives (caffeic acid, coumaric
acid, ellagic acid, gallic acid). Heat treatments can influence these polyphenolic compounds and alter the quality
of honey, in particular by increasing the concentration of Hydroxy-methul-furfural (HMF) (Amiot ef al., 1989).

Flavonoid content

Flavonoid contents range from 7,11 to 13,5 mg EC/100g of honey, with an average of 11,19242,4385 mg
EC/100g (Table 2). The flavonoid content of seven honeys from the South Kivu province is similar to those
obtained by Perna et al. in 2012. The latter indicate close values in total flavonoids ranging from 5,09 to 14,05
mg EC/100g of honey for 78 samples from southern Italy. A later study shows that the flavonoid content of
honeys from Chile ranges from 0,014 to 13,8 mg EC/100g of honey (Muiioz and Copaja, 2007). However, our
results are higher than those obtained by Ibrahim Khalil et al. (2012) on Tualang honeys where flavonoid
contents range from 4,02 to 8,64 mg EC/100 g of honey. Also, the flavonoid content of honeys from Burkina
Faso was from 0,17 to 8,35 mg EC/100 g of honey, while the values for those from Rio de Janeiro and Minas
Gerais in Brazil range from 2,94 to 10,91 mg EC/100 g of honey (Pérez-Pérez et al., 2013). This variation in
flavonoid content in honey from one region to another in the world suggests that the environment of the hive is a
determining factor on its composition. The flavonoid content was higher in samples produced during a dry
season with high temperatures (Kenjeric et al., 2007), this is the case for samples E04 (honey sample from
Walungu territory) and E07 (honey sample from Kalehe territory) which recorded high flavonoid content values
(i.e. 13,5 and 13,01 mg EC/100g of honey). The phenolic and flavonoid compounds contained in honey are
responsible for its odor. The majority of these molecules come from the plant. However, some are added to the
honey by the bee itself. Among these molecules, we find the large families of polyphenols and flavonoids. Thus,
phenolic substances intervene, more or less directly, on the color through flavonoids likely to contribute to the
yellow coloring (Harbone and Smith., 1978); which is the case among the honeys studied, samples E04 and E07
with a yellow color and a high content of flavonoids, i.e. 13,5 and 13,01 mg EC/100g of honey.

Table 2: values of the physicochemical parameters of honey studied

Physicochemical Honey samples Statistical
parameters analysis

E01 E02 E03 E04 E05 E06 E07 M c
pH 4,741 4,043 3,79 4,17 6,41 6,56 4,251 5,166 0,961
Water content (%) 16,16 15,8 14,65 17,91 22,66 | 24,2 17,87 18,464 | 3,608
Density 1,48 1,48 1,51 1,45 1,01 1,07 1,46 1,351 0,214
EC (uS/cm) 0,493 0,671 0,8 0,59 1,21 1,11 0,54 0,773 0,283
Refractive index 1,4961 1,4971 1,5002 | 1,4915 1,479 | 1,476 1,492 1,4902 | 0,0092
Polyphenol content | 48,62 53,4 73,2 52,54 6,971 11,257 | 44,688 | 41,525 | 23,93
(mg EAG/100 g)
Flavonoid content | 12,11 12,58 11,58 13,5 7,11 8,46 13,01 11,192 | 2,4385
(mg EC/100g)

Sugar content

Four sugars were determined in our honey samples; including two monosaccharides (fructose and glucose) and
two disaccharides (sucrose, maltose) (Table 3).

The fructose content ranges from 15,4 to 37,6% with an average of 27,071%=8,106 and the glucose content of
our samples ranges from 20,3 to 25,1% of honey sugars with an average of 22,585%+2,081. According to
Codex Alimentarius (2001), the sum of fructose and glucose content (sum of both) of honeydew honey,
mixtures of honeydew honey and nectar honey, should be at the limit >45%. In our study, the sum of the
fructose and glucose contents of samples EO1, E02, E03, EO4 and E07 are within the standards while those of
samples EO05 and E06 are outside the standards.
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The sucrose content varies between 0,01 and 39,8% with an average of 12,57%+18,083. According to
the standards, the sucrose content of honey must be at the limit < 5% (International Honey Commission, 2002).
In this study, the sucrose contents of samples E01, E02, E03, E04 and EO7 are within the standards while those
of samples E05 and E06 are outside the standards.

The maltose content of our samples varies between 0,01 and 2.3% with an average of 0,85%8,082.
According to Codex Alimentarius (2001), the maltose content of honey varies between 0 and 5,4% for multi-
floral honeys. In our study, the maltose contents of all our samples are within the standards. These results are the
same as those of Makhloufi et al., (2010) and those of Ouchemoukh, ef al., (2010). Fructose is the main sugar in
honey samples followed by glucose, then sucrose and maltose with lower values. In reality, the composition of
honey sugars depends strongly on the type of flowers visited by bees, as well as the foraging region and climatic
conditions (Ouchemoukh et al., 2010). The presence of glucose and fructose is the result of the action of an
enzyme on sucrose: invertase. The presence of other sugars seems to depend on the plants that have been
foraged (Hoyet, 2005).

Table 3: Sugar content of honey studied

setting Honey samples Statistical analysis
E01 E02 E03 E04 E05 E06 E07 M c
Fructose 33,6 25,8 37,6 | 323 15,4 18,4 26,4 27,07 8,106
Glucose 20,5 20,3 25,1 23,7 23,5 24,5 20,5 22,585 2,081
Sucrose 2,7 2,3 3 0,01 38,2 39,8 2,01 12,574 18,083
Maltose 0,24 0,18 0,01 2,01 2,3 1,01 0,18 0,847 8,082

IV. CONCLUSION

This initiative is part of a contribution to the valorization of honey from the region. The study of
physicochemical parameters is a good criterion of honey quality, often used in routine control. The results on the
physicochemical characterization of certain samples of honey from the province of South Kivu were found to
comply with all international quality requirements described by the Codex Alimentarius and the European
Union. The main parameters representative of the quality and good conservation of honey, namely: pH, water
content, electrical conductivity, density, refractive index, polyphenol content, flavonoid content and sugar
content were found to be within the regulatory limits with the exception of samples E05 and E06, respectively
the honey samples taken in the commune of Bagira and in the commune of Kadutu.

Future studies will be considered to analyze other physicochemical and microbiological parameters of
honey produced in the region. In order to preserve the nutritional and therapeutic quality of this product, it will
be important to implement a quality control of honey before its marketing.

REFERENCES

[1]. AFNOR (1984): “Analysis methods”. Food products. AFNOR Collection, France, 455 P.

[2]. Aljohar H.I,, Maher H.M., Albagami J., Al-Mehaizie M., Orfali R., Orfali R., Alrubia S. (2018). Physical and chemical screening
of honey samples available in the Saudi market: An important aspect in the authentication process and quality assessment. Saudi
Pharmaceutical Journal, 26: 932-942.

[3] Al-Mamary M., Al-Meeri A. and Al-Habori M. (2002): Antioxidant activities and total phenolics of different types of honey.
Nutritional Research, 22, 1041-1047.

[4]. Amiot M.J., Aubert S., Gonn et M., Tacchini M. (1989): Phenolic compounds in honey: Preliminary study on identification and
quantification by families, Apidologie, 20(2), 115-125PP.

[5] Amrouche L., and Kessi L. (2003). Study of the physicochemical quality of some honeys. Engineering thesis, USTHB Algiers. 49

p.

[6]. ANKLAM, (1998). A review of the analytical methods to determine the geographical and botanical origin of honey, Rev.
FoodChe.63: 549-562.

[71. Arvouet-Grand, Vennat B, Pourrat A. and Legret P. (1994): Standardization of a propolis extract and identification of the main
constituents. J. Pharm. Belg. 49: 462-468

[8]. Bertoncelj J., Dobersek U., Jamnik M. and Golob T. (2007): Evaluation of the phenolic content, antioxidant activity and colour of
Slovenian honey. Food Chem., 105: 822— §828.

[9]. Bogdanov S., Martin P., Lullmann C., (2002). Harmonised methods of the international honey commission. Swiss Bee Research
Centre, FAM, Liebefeld.

[10]. Bogdanov S., and Blumer P. (2001): Natural antibiotic properties of honey. Swiss Beekeeping Review 98 (3): 107—114. Bogdanov
S. and Fluri P. (2001): Honey quality and antibiotic residues, Swiss Bee Research Centre. 1-5 pp.

[11].  Bogdanov S., Gallmann P., Stangaciu S. and Cherbuliez P. (2006): « Beekeeping products and health ». ALP forum No 41F. 52 p.

12].  Bogdanov S., Lullman C., and Martin P. (2004): « Honey quality and international standards for honey »; report of the international
honey commission. PP: 1-2.

[13].  Bogdanov S., Martin P. and Lullmann C. (1997): « Harmonised methods of the European Honey Commission in Apidologie Extra
issu, 1-59p.

[14].  Bruneau E., (2005): « Honey analyses: physicochemical parameters ». actu Api, Cari.Pp 1-8.

DOI: 10.35629/2532-11073945 www.questjournals.org 44 | Page



Physicochemical characterization of honeys sold in the city of Bukavu and the those obtained ..

[15]. Buba F., Gidado A. and Shugaba A. (2013): Analysis of Biochemical Composition of Honey Samples from North-East Nigeria,
Journal of Biochemistry & Analytical Biochemistry, volume(2), 2-7 PP

[16].  Caillas A. (1927): « Les produits de la ruche : leurs composition et leurs usage pratiques » PP 95-105.

Campos M.G.R., Frigerio C., Lopes J., Bogdanov S. (2010). What is the future of Bee-Pollen. Journal of ApiProduct and
ApiMedical Science. 34p.

8].  Codex Alimentaire (1977): « proposal for a new international standard ».

19].  Codex Alimentaire (2001): « proposal for a new international standard ». Codex Alimentarius (2001): Joint FAO/WHO Food
Standards Programme. Codex Alimentarius Commission. ALINORM 01/25, 1 -31.

[20].  Codex Alimentarius Commission. (1993): Standard for Honey, Ref. Nr. CL 1993/14-SH, FAO and WHO, Rome

[21].  Commission Internationale du Miel (2002): « Harmonised methods of the international honey commission ». Centre Suisse des
recherches apicoles. 62 p.

[22].  EL-Metwally (2015). Factors affcting the physical and chemical characteristics of egyptian beehoney.Ph.D. Thesis, Fac. Agric.
Cairo Univ., 320p.

[23]. EMMANUELLE.(1996):https://www.memoireonline.com/03/10/3229/m_Etude-comparative-entre-quelques-mielslocaux-et-autres-
importes2.html. 45P

[24].  Fratellone PM, Tsimis F, Fratellone G. Apitherapy products for medicinal use. The Journal of Alternative and Complementary
Medicine.2016. 27p.

[25].  Gonnet (1986): « L’analyse des miels ». Description de quelques méthodes de contréle de qualité.Bull. Tech. Apic, 54, 13 (1) PP
17-36.

[26].  Gonnet M. (1993): « Les principaux critéres de la qualité d’un miel ». Revue Frangaise d’ Apic N° 30

[27].  Caillas A. (1927): « Les produits de la ruche : leurs composition et leurs usage pratiques » PP 95-105.

[28].  Haiborne J.B. & Smith D.M. (1978): Anthochlors and other flavonoids as honey guides in the Compositae. Biochem. Syst. Ecol. 6,
287-291

[29].  Hoyet C. (2005) : Le miel : de la source a la thérapeutique. Thése de doctorat : Pharmacie. HPLC sugar profiles of Algerian honeys.
Food Chem., 121: 561-568.

[30].  Ibrahim Khalil M.D., Mohamed M., Jamalullail S.M.S., Alam N. and Sulaiman S.A. (2011): Evaluation of Radical Scavenging
Activity and Colour Intensity of Références bibliographiques Nine Malaysian Honeys of Different Origin. Journal of Api Product
and Api Medical Science, 3(1), 04 — 11.

[31].  Ibrahim Khalil M.D., Sulaiman S.A., Alam N., Moniruzzaman M., Bai’e S., Man C.N., Jamalullail S.M.S. and Gan S.H. (2012):
Gamma Irradiation Increases the Antioxidant Properties of Tualang Honey Stored Under Different Conditions, Molecules 17, 674-
687 ; www.mdpi.com/journal/molecules.

[32]. International commission of honey. (2009). Harmonised methods of the international honey commission (p. 63).

[33]. Louveaux J. (1985): « Les abeilles et leur élevage ». Ed. Opida. 164-181P.

[34]. Louveaux J. (1968a): « Composition propriété et technologie du miel ». Les produits de la ruche, in Traité de biologie de l'abeille.
Tome 03. Ed : Masson et Cie. 389 p.

[35].  MEHDI Yamina; 2016: caractérisation physicochimique, palynologique et effets antibactérien, antioxydant et immunomodulateur
des miels de la région oust d’Algérie. 69p.

[36]. Muiioz O. & Copaja S. (2007) : Contenido de flavonoides y compuestos fendlicos de mieles Chilenas e indice antioxidante. Quim.
Nova., 30: 848—851. Nancy : Nancy 1.

[37].  Ouchemoukh, Schweizer, Bachir Bey , Djoudad-Kadji H. and Louaileche H. (2010).

[38].  Pérez-Pérez E., Vit P. and Huq F. (2013): Flavonoids and polyphenols in studies of honey antioxidant activity, Review in
International Journal of Medicinal Plant and Alternative Medicine, Vol. 1(4), pp. 063-072.

[39]. Perna A., Simonetti A., Intaglietta I., Sofo A. and Gambacorta E. (2012): Metal content of southern Italy honey of different
botanical origins and its correlation with polyphenol content and antioxidant activity. Int. J. Food Sci.Technol., 47: 1909-1917.

[40].  Singer AJ, Clark RA. Cutaneous wound healing. New England journal of medicine. 1999.24Singer AJ, Clark RA. Cutaneous
wound healing. New England journal of medicine. 1999. 21p

[41].  White J. et Louveaux J. (1962): « Composition, propriétés et technologie du miel ». In Traité de biologie de I’abeille. Tome 3. Les
produits de la ruche. p 276-328.

[42].  Younes-Chaouch L, Bounsiar N. Contréle qualit¢ des miels locaux et importés [Mémoire]. Tizi Ouzou: Universit¢é Mouloud
Mammeri de Tizi Ouzou; 2018.

[43].  Jones R. Honey and healing through the ages. Journal of Api Product and ApiMedical Science.2009. 41p.

[44]. Leite J.D.C., Trugo L.C., Costa L.S.M., Quinteiro L.M.C., Barth O.M., Dutra V.M.L., De Maria C.A.B. (2000). Determination of
oligosaccharides in Brazilian honeys of different botanical origin. Food chemistry, 70: 93-98.

[45].  Amrouche L., et Kessi L. (2003). Etude de la qualité physico-chimique de quelques miels. Mémoire Ingénieur, USTHB Alger. 49 p.

[46]. Moujanni A., Essamadi A.K., Terrab Benjelloun A. (2017). L’apiculture au Maroc: focus sur la production de miel. International
Journal of Innovation and Applied Studies, 20: 52-78.

[47].  AFNOR (1984): « Méthodes d’analyse ». Produits alimentaires. Collection AFNOR, France, 455 P.

[48].  ProstJ. (1972): « Apiculture » Ed. J.B. Bailliere.

[49].  Kenjeric D., Mandic M.L., Primorac L., Bubalo D. and Perl A. (2007): Flavonoid profile of Robinia honeys produced in Croatia.
Food Chem102:683-690.

[50].  Makhloufi, C.; Kerkvliet, D.; Ricciardelli d’albore, G.; Choukri, A.; Samar, R. (2010): Characterization of Algerian honeys by
palynological and physico-chemical methods. Apidologie, 41, 509-521.

[51].  Aljohar H.I., Maher H.M., Albagami J., Al-Mehaizie M., Orfali R., Orfali R., Alrubia S. (2018). Physical and chemical screening of
honey samples available in the Saudi market: An important aspect in the authentication process and quality assessment. Saudi
Pharmaceutical Journal, 26: 932-942.

DOI: 10.35629/2532-11073945 www.questjournals.org 45 | Page


https://www.memoireonline.com/03/10/3229/m_Etude-comparative-entre-quelques-mielslocaux-et-autres-importes2.html
https://www.memoireonline.com/03/10/3229/m_Etude-comparative-entre-quelques-mielslocaux-et-autres-importes2.html

