
_____________________________________________________________________________________________________ 
 
*Corresponding author: Email: mailmadhubiotech@gmail.com; 
 
Uttar Pradesh J. Zool., vol. 45, no. 8, pp. 112-120, 2024 

 
 

Uttar Pradesh Journal of Zoology 
 
Volume 45, Issue 8, Page 112-120, 2024; Article no.UPJOZ.3367 
ISSN: 0256-971X (P) 

 
 

 

 

Determination of Mineral Content and 
Physico-Chemical Properties of Apis 

Honey from Karnataka State 
 

Dakshayini P N a, Madhusudan S b, Bhushanam M a*,  

Arun Jyothi Mathias c and Abhinandini I D d 
 

a Department of Zoology, Maharani's Science College for Women, Maharani Cluster University, 
Bangalore, Karnataka-560 001, India. 

b Department of Biotechnology, Maharani's Science College for Women, Maharani Cluster University, 
Bangalore, Karnataka-560 001, India. 

 c Department of Microbiology, Maharani's Science College for Women, Maharani Cluster University, 
Bangalore, Karnataka-560 001, India. 

d Department of Zoology, GFGC, Channapatna, Karnataka, India.  
 

Authors’ contributions 
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 
Article Information 

 
DOI: 10.56557/UPJOZ/2024/v45i84005 

 
Open Peer Review History: 

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  
peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 

https://prh.mbimph.com/review-history/3367 

 
 

Received: 29/01/2024 
Accepted: 03/04/2024 
Published: 06/04/2024 

 
 

ABSTRACT 
 

The present investigation analyzed Apis honey samples of dorsata, cerana, mellifera and florea 
spp. from Coorg and Kolar districts of Karnataka. The physical parameters, pH, optical density, 
viscosity, and moisture contents were analyzed for the Apis honey samples and were found to 
comply with international standards. The efficacy of Apis honey in medical research chiefly depends 
on its mineral constituents. Hence, the total ash content was calculated using the Ivanov and 
Chevanakova methods. An atomic absorption spectrophotometer and flame photometer were used 
to quantify minerals in honey samples. The total ash range was between 0.24±0.2 to 0.65±0.1 per 
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cent. The F-test and ANOVA values of the total ash content of honey samples were significant at 
5% levels. Honey of Apis dorsata had 4.33±0.01 ppm±SD of Calcium and 1.69±0.02 ppm±SD of 
Magnesium; 0.004±0.0001 ppm±SD of Chromium 0.09±0.02 ppm±SD of Iron was found in honey of 
Apis florea. Likewise, honey of Apis cerana had Copper (0.05±0.002 ppm±SD), Manganese 
(0.08±0.002 ppm±SD), Phosphorus (0.49±0.02 ppm±SD), Potassium (40.44±0.09 ppm±SD) and 
Sodium (4.37±0.06 ppm±SD). Zinc (0.06±0.002 ppm±SD) was present in honey of    A. mellifera. All 
the mineral nutrients studied were within the compliance range and determined to be statistically 
significant (p< 0.05). It was concluded that the Karnataka Apis honey maintains its good standards. 
 

 
Keywords: Apis honey; physico-chemical parameters; mineral content. 

 
1. INTRODUCTION 
 
Honey is a nutritious food with vital 
complementary elements, including saccharides, 
organic acids, proteins, minerals, odoriferous 
substances and limited traces of fats [1]. Using 
produces nearly 900 tons of honey every year. 
Its botanical source is the primary factor 
influencing consumer preference for honey [2]. 
The mineral nutrients of the honey determine its 
qualities, enhancing its commercial value, too. 
Bogdanov et al. reported that honey with 0.04 
percent mineral content would be light-colored 
and dark-colored when the mineral content is 
0.20 percent. 
 
On the one hand, the healthier benefits of honey 
are due to trace minerals originating from botanic 
sources, whereas heavy metals may render the 
honey toxic [3, 4]. Hence, honey is an ecological 
marker for various heavy metals, pesticides and 
environmental contaminants [5]. Therefore, the 
present investigation focused on assessing a few 
vital physical parameters and nutraceuticals of 
Apis honey from the Coorg and Kolar regions of 
Karnataka. It determined the essential 
micronutrients like Potassium, Phosphorus, 
Sodium, Manganese, Magnesium, Iron, Copper, 
Chromium, Calcium and Zinc in the collected 
Apis honey samples. Honey, a nutritious food 
rich in saccharides, organic acids, proteins, 
minerals, odoriferous substances, and limited 
traces of fats, has been documented for its 
wound healing properties and broad-spectrum 
antimicrobial effects [6]. Karnataka, producing 
nearly 900 tons of honey annually, finds its 
consumer preference influenced primarily by the 
botanical source of the honey. The mineral 
content of honey plays a pivotal role in 
determining its qualities, thereby enhancing its 
commercial value. For instance, honey with a 
mineral content of 0.04 percent exhibits a lighter 
color compared to honey with 0.20 percent 
mineral content, which appears darker. 
 

2. MATERIALS AND METHODS 
 

Eighty honey samples from various species of 
Apis bees were procured from different regions 
of Kolar and Coorg, Karnataka, spanning from 
2021 to 2023. The physicochemical parameters 
of honey were measured using established 
methods as follows: 
 

1. Optical Density (OD): Measured according 
to EI Sohaimy et al. [7]. 

2. Viscosity: Determined using Ostwald's 
viscometer based on the Akoh method [8]. 

3. pH: Measured using a digital pH meter [9]. 
4. Moisture Content: Assessed using a 

refractometer [10]. 
5. Ash Content: Determined using the Ivanov 

and Chevanakova method [11]. 
6. Analysis of Minerals or Nutraceuticals in 

Honey Samples: Each honey sample 
weighing five grams was digested with 
nitric perchloric acid in a beaker, filtered, 
and made up to volume in a 50ml 
volumetric flask with distilled water. 
Strontium was added to mitigate 
interference from phosphorous and 
aluminum for calcium measurement [12]. 
Flame photometer was used for measuring 
Sodium and Potassium, while AAS (Atomic 
Absorption Spectrometer) was employed 
for measuring Chromium, Zinc, Copper, 
Phosphorus, Iron, Calcium, and 
Manganese [13, 14]. The data on mineral 
contents were analyzed using F test and 
ANOVA using SPSS.  

 

3. RESULTS AND DISCUSSION 
 

The honey samples collected from different 
regions of Karnataka exhibited varying pH levels, 
with Coorg honey samples containing Apis 
dorsata displaying an acidic pH of 5.7±0.1, and 
Apis florea honey showing the lowest pH of 
3.7±0.2. In contrast, Kolar honey samples 
showed a pH range from 5.1±0.4 to 5.9±0.2. The 
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low pH of Apis honey inhibits microbial growth 
and enhances its texture, stability, and shelf life 
[15]. Additionally, low pH values contribute to 
honey's antimicrobial properties [16, 17], making 
it a desirable alternative to other antimicrobial 
agents. The Figs. 1 and 2 present the 
physicochemical characteristics of Apis honey 
samples from Coorg and Kolar regions, 
respectively. These characteristics include pH 
levels and optical density, which are indicative of 
honey's acidity and color, respectively. 
 
The pH of honey samples of Apis dorsata and 
Apis florea from Coorg were almost similar to the 
pH of Apis florea and Apis dorsata procured from 
Kolar. The Coorg honey samples containing Apis 
dorsata displayed an acidic pH of 5.7±0.1. In 
contrast, the Apis florea honey showed the least 
pH of 3.7±0.2. In contrast, in the honey samples 
from Kolar, the highest pH was recorded for Apis  
dorsata as 5.9±0.2 and the least for Apis florea 
honey at 5.1±0.4 (Fig. 1 & 2). Acidity ranged from 
3.86-4.41 in a related study conducted on A. 
mellifera honey samples [18]. A. mellifera honey 
had a mean pH of 3.7 and ranged from 3.4 to 3.9 
[19]. The pH values are comparatively high in 
Apis bee honey, 3.75, and 4.21 in Nigerian 
regions [20]. The study of Siddar honey found 
that the pH of the tested honey samples stayed 
between 3.14 and 4.19 [21]. Apis honey's low pH 
significantly reduces the growth and presence of 
microorganisms [22]. Moreover, this low pH 
value enhances honey's texture, stability, and 
shelf life, and Apis bee honey plays a crucial role 
in its extraction and storage [23]. As a possible 

replacement for other antimicrobial agents, low 
pH values effectively combat microbes and help 
prevent some infectious diseases like wounds 
and coughs [24]. To this fact, Apis honey has 
traditional medicinal value and higher market 
demand. 
 
The optical density (OD at an absorbance at 560 
nm) of A. dorsata honey of Coorg was 
0.43±0.002, and A. florea honey was 0.04±0.01 
(Fig.1 & 2). The reason for the increase in OD 
values could be attributed to crystallisation and 
granulation of saccharides during storage. At the 
0.5% level, the ANOVA for the OD levels of 
honey produced by the Coorg honey bee species 
was significant. However, it was not crucial at 
0.5% level for Apis honey samples from Kolar as 
it ranged from 18.9±0.2 for Apis dorsata. The 
honey colour in this analysis fell within what 
White [25] classified as the color of honey. 
Lighter and fresh kinds of honey possess less 
OD than stored and dark honey samples. The 
optical density of A. cerana honey varied 
between 0.29-1.24. The OD of A. mellifera honey 
ranged between 0.33-0.66 [26]. In general, 
consumers prefer lighter kinds of honey over 
darker jars of honey. 
 
The viscosity values of the Apis honey studied in 
this work varied between 8.9±0.2 to 12.4±0.6 
Ns/m2 from Coorg and 0.52±0.001 to 13.9±0.8 
Ns/m2 for Kolar honey (Fig. 1 & 2). Similar 
findings of viscosity range were presented with 
no more significant difference by Costa et al. 
[27]. The lesser deviation was recorded in honey

  

 
 

Fig. 1. Physico-chemical characteristics of Apis honey samples of Coorg (Mean+SD) 
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samples harvested as 0.49 to 6.65 in the central 
region of Rio Grande do Norte, Brazil, by Moreti 
et.al. [28]. A viscosity between 0.36-6.77 was 
recorded by Sodré et al. [29]. The type of nectar 
defines the viscosity of honey. Honey's high 
sugar level is primarily responsible for its 
viscosity. Viscosity is a measurement of a fluid's 
resistance to flow brought on by internal friction, 
which causes the liquid to flow at varying rates in 
different regions. Samples of honey become less 
dense as the temperature rises. Samples of 
summer honey were more dense than samples 
of autumn honey. Increased honey viscosity 
leads to severe issues during storage, 
processing and straining. 
 
Due to its high hygroscopic properties, honey 
quickly absorbs water from its surroundings. As a 
result, direct air contact will make honey more 
moisturized. Honey's high moisture content can 
cause fermentation and hasten the honey's 
deterioration. The moisture content in honey 
acceptable by FAO must be <22 %, whereas 
according to SI (International Standards), the 
permitted moisture content of honey is <19 %. 
The Apis honey samples from Coorg recorded 
moisture content ranging from 13.9±0.3to 
17.7±0.1% and of Kolar regions from 14.2±0.3 to 
17.9%. The lowest range of 13.9% was recorded 
for Apis florea samples of Coorg and the highest 
of 17.9±0.2% for Apis cerana of Kolar  (Fig. 1 & 
2). The moisture content of honey samples from 
Lagos State, Osun State, and Oyo State varies 
from 14.4% to 17.8% [30]. The average moisture 
content of the honey samples used in the 
examination was 16.4%. Following analysis, the 
moisture contents of raw and fresh honey 
samples from bee keepers in different Kashmir 
Valley regions, including pine honeydew, 
multifloral honey, and Acacia honey, were found 
to be 18.60, 18.20, and 19.11 percent [31,32]. 
Samples of multiflora honey collected from viz., 
Jordan Valley, the Southern Semi-arid region of 
Palestine, North West Plains, and the Central 
Mountains, were found to have a moisture 
content of 16.53 percent. Honey from various 
Iranian locations and floral varieties ranged from 
15.40 to 18.40 percent; multifloral honey had the 
lowest moisture content. The honey from 
different regions of eastern Morocco, including 
rosemary, lavender, eucalyptus, citrus, thyme, 
carob, multifloral, and jujube, had varying 
moisture contents:17.92, 18.22, 19.37, 17.76, 
16.85, 15.59, 17.17, and 15.39 percent. The 
moisture content of the honeydew, floral, and fir 
honeys was 15.20, 17.12 g/100 g [33]. In 2010 

and 2013, honey that was collected from local 
bee keepers in 4 distinct regions of Greece was 
analyzed, and the results displayed that the 
moisture content ranged between 15.40-18.59 
g/100 g [34]. Subsequently, in 2018, it was 
reported that honey with varying moisture 
contents (16.00 to 21.80 percent) was collected 
from various regions in the Southwest of Kef 
Tunisia, and included Medicago, Salvia, 
Rosmarinus, Calluna, Lavandula, Robinia and 
Citrus [35]. The lack of sugar granules in the 
samples throughout the various analyses further 
demonstrated their low moisture content. Despite 
differences in value, all honey samples from the 
studied areas fell within the range of 
internationally acceptable values. Finola et al.'s 
report [36] suggests that the degree of honey 
maturity in hives before harvest may account for 
the variation in the obtained values, and it might 
also refer to the harvest season and storage 
circumstances used by various farmers in 
various locations. Honey was found to have 
comparable moisture contents, according to 
reports from Kahraman et al. [37]. Nonetheless, 
the study's percentage moisture content was 
reflected in the samples thickness and flow 
characteristics, exceeding international 
standards for acceptability in almost every 
aspect. 
 
A qualitative relationship exists between the 
varied honey's botanical regions and the ash 
content variability. It is a crucial requirement to 
identify the honey's botanical origin potentially. 
Following honey carbonization, the amount of 
ash in the honey directly indicates the inorganic 
residues. The floral sources of honey account for 
the variation in ash content of honey samples 
from the areas under analysis. Every honey 
sample examined in this study fell within 
Bogdanov's suggested range (<0.65%) [38]. The 
range recorded was between 0.24±0.2 to 
0.65±0.1%. The lowest range of 0.24±0.2% was 
analyzed for Apis florea samples of Kolar, and 
the highest was 0.65% of Apis melliferaof Kolar 
(Fig. 1 & 2). Studies by Kahraman et al. [28] and 
Adenekan et al. reported ash contents 
comparable to those in the present study. An 
approximate finding was recorded by Great 
Iruoghene Edo et al. [39] in fresh honey samples 
(0.58 ± 0.15%). With an average value of  
percent the honey samples' ash content ranged 
from 0.014 to 0.31g [40]. All the examined honey 
samples had ash contents between 0.01 and 
1.2%, per the Quality and Standards Authority of 
Ethiopia (QSAE) [41] 
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Fig. 2. Physico-chemical characteristics of Apis honey samples of Kolar (Mean+SD) 
 

Table 1. Nutraceutical constituents of Apis honey samples from Coorg, Karnataka during  
2021-23 

 

Honey 
Samples 

Mineral Type (ppm±S.D) 

Ca Cr Cu Fe Mg Mn P K Na Zn 

Apis 
florea 

4.22± 
0.01 

0.004± 
0.0001 

0.03± 
0.002 

0.09± 
0.02 

1.02± 
0.03 

0.08± 
0.004 

0.49± 
0.03 

40.01± 
0.04 

4.22± 
0.03 

0.06± 
0.003 

Apis 
cerana 

3.63± 
0.02 

0.002± 
0.0006 

0.05± 
0.002 

0.06± 
0.02 

1.44± 
0.02 

0.08± 
0.002 

0.49± 
0.02 

40.44± 
0.09 

4.37± 
0.06 

0.04± 
0.003 

Apis 
mellifera 

4.21± 
0.01 

0.002± 
0.0008 

0.04± 
0.006 

0.05± 
0.02 

1.58± 
0.06 

0.06± 
0.007 

0.51± 
0.08 

40.11± 
0.04 

4.16± 
0.09 

0.06± 
0.002 

Apis 
dorsata 

4.33± 
0.01 

0.001± 
0.0002 

0.04± 
0.003 

0.04± 
0.02 

1.69± 
0.02 

0.04± 
0.009 

0.53± 
0.07 

40.08± 
0.06 

4.11± 
0.05 

0.06± 
0.008 

Significant at  p< 0.05 levels 

 
Table 2. Nutraceutical constituents of Apis honey samples from Kolar, Karnataka, during  

2021-23 
 

Honey 
Samples 

Mineral Type (ppm±S.D) 

Ca Cr Cu Fe Mg Mn P K Na Zn 

Apis 
florea 

3.33± 
0.05 

0.003± 
0.0001 

0.02± 
0.007 

0.05± 
0.01 

0.7± 
0.001 

0.06± 
0.002 

0.37± 
0.01 

36.01± 
0.02 

3.91± 
0.01 

0.03± 
0.002 

Apis 
cerana 

3.12± 
0.01 

0.003± 
0.0002 

0.03± 
0.006 

0.04± 
0.06 

0.6± 
0.003 

0.06± 
0.001 

0.33± 
0.05 

33.32± 
0.01 

3.90± 
0.02 

0.03± 
0.005 

Apis 
mellifera 

3.11± 
0.03 

0.003± 
0.0007 

0.03± 
0.002 

0.04± 
0.01 

0.6± 
0.009 

0.05± 
0.009 

0.31± 
0.02 

30.5± 
0.03 

3.88± 
0.01 

0.04± 
0.001 

Apis 
dorsata 

3.10± 
0.04 

0.002± 
0.0001 

0.03± 
0.001 

0.03± 
0.01 

0.5± 
0.004 

0.05± 
0.003 

0.30± 
0.01 

30.6± 
0.02 

3.79± 
0.01 

0.04± 
0.003 

Significant at p< 0.05 levels 

 
Higher amounts of Sodium, Phosphorus, 
Magnesium, Calcium, and Potassium were 
documented in Apis honey samples than other 
minerals examined in this study. Honey of Apis 
dorsata had 4.33±0.01 ppm±SD of Calcium and 
1.69±0.02 ppm±SD of Magnesium; 0.004±0.0001 
ppm±SD of  and Chromium 0.09±0.02 ppm±SD 

of Iron was found in honey of Apis florea. 
Likewise, honey of Apis cerana had Copper 
(0.05±0.002 ppm±SD), Manganese (0.08±0.002 
ppm±SD), Phosphorus (0.49±0.02 ppm±SD), 
Potassium (40.44±0.09 ppm±SD) and Sodium 
(4.37±0.06 ppm±SD). Zinc (0.06±0.002 ppm±SD) 
was present in honey of   Apis mellifera. .All the 
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mineral constituents analyzed were well within 
the range and determined to be statistically 
significant p<0.05 levels (Table 1 & 2). Also, the 
mineral contents were recorded to be 
comparatively higher for Apis samples of Coorg 
than Kolar regions. The mineral composition of 
Apis honey samples reveals higher amounts of 
essential nutrients such as Calcium, Potassium, 
and Magnesium compared to other minerals. 
These minerals are vital for various biochemical 
processes and may serve as indicators of the 
honey's geographical origin [42, 43]. The 
presence of minerals in honey can originate from 
both natural sources such as plants and soil, as 
well as anthropogenic sources like pollutants. 
Dark-colored honey samples, such as those from 
Apis cerana honey of Shimla, are reported to 
contain more minerals and exhibit high medicinal 
and nutritional value [44] which is in accordance 
with our findings. Similar outcomes were 
described by Tuzen et al. [45] in honey from 
Turkey and other nations like Italy and Spain. 
Rashed and Soltan [46] reported increased 
values for these components from Egyptian 
honey samples. Potassium was the most 
abundant of the elements determined, with an 
average content of 1572 mg/kg (38.5% of the 
ash). All mineral contents showed high 
coefficients of variation, ranging from 0.34 
(Sodium, Calcium, and Sulphur) to 0.71 (Iron).  In 
addition to being necessary for human health, 
these minerals may be crucial for several 
biochemical processes. Since the differences in 
mineral elements between honey samples from 
various nations are widely accepted, numerous 
studies have noted that minerals can serve as 
environmental indicators as well as be a strong 
indicator of the honey's geographical origin. 
During their foraging activity, honeybees may 
continuously be exposed to pollutants in the 
surrounding area [47]. According to reports [48, 
49], honey minerals  may come from 
anthropogenic and natural sources, such as 
plants and soil. The highest average Chromium 
values they recorded in the city samples, 0.010 
mg/kg, followed by the village samples with 
0.006 mg/kg, and the rural and the mountain 
samples with an average of 0.004 mg/kg. The 
average Iron.  values in the sample from 
mountain, rural, city and village area recorded 
were 0.73, 1.34, 1.70 and 1.80 mg/kg. Not only 
are minerals like Iron and Manganese naturally 
occurring in soil minerals but they are also 
recognized as possibly anthropogenic air and soil 
contaminants like Zinc and Copper. According to 
Bogdanov et al. , honey minerals come from 
anthropogenic and natural sources, such as 

plants and soil. In addition to being directly 
excreted as nectar, these substances may also 
be found on leaf surfaces [50], in honeydew, on 
bees, or by being deposited as specks of dust or 
aerosols on flowers and nectars. The Apis 
cerana honey samples of Shimla were reported 
to have a dark color, and showed more minerals 
than light colored honey. This honey has proven 
to have high medicinal and nutritional value              
[51,52]. 

 
4. CONCLUSION 
 
The Apis honey samples assessed were from the 
Coorg and Kolar regions of Karnataka, India. The 
physical parameters that were analyzed fell 
between the BIS and international standards. 
The present study provides a comprehensive 
data set on comparative elemental nutraceutical 
levels in Apis honey. The results of this 
investigation reveal the quality of Indian honey 
remains good (Honey of Coorg is better than 
Kolar) concerning the concentration of minerals 
and provide a safety base line levels for human 
consumption of honey products. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Bogdanov S, Haldimann M, Luginbühl W, 
Gallmann P. Minerals in honey: 
Environmental, geographical and botanical 
aspects. Journal of Apicultural Research 
and Bee World. 2007;46(4): 269–275. 

2. Silva PM, Gonzaga LV,BilucaFC, Schulz 
M, Vitali L, Micke GA, CostaACO, FettR. 
Stability of Brazilian Apismellifera L. honey 
during prolonged storage: Physicochemical 
parameters and bioactive compounds. 
LWT - Food Science and 
Technology.2020;129:109521. 

3. Hira Fahim, Javid Iqbal Dasti, Ihsan Ali, 
Safia Ahmed, Muhammad Nadeem. 
Physico-chemical analysis and 
antimicrobial potential of Apisdorsata, 
Apismellifera and Ziziphus jujube honey 
samples from Pakistan. Asian Pac J Trop 
Biomed. 2014;4(8):633-641 

4. Przybylowski P, Wilczynska A. Honey as 
an environmental marker. Food Chemistry. 
2001;74:289-292. 

5. Nayik GA, Nanda V. Physico-chemical, 
enzymatic, mineral and colour 



 
 
 
 

Dakshayini et al.; Uttar Pradesh J. Zool., vol. 45, no. 8, pp. 112-120, 2024; Article no.UPJOZ.3367 
 
 

 
118 

 

characterization of three different varieties 
of honeys from Kashmir valley of India with 
a multivariate approach polish. Journal of 
Food and Nutrition Sciences. 2015;65: 
101-108. 

6. Costa PA, Moraes ICF, BittanteAmqb, 
Sobral JA, Gomide CA and Carrer CC. 
Physical properties of honeys produced in 
the Northeast of Brazil. Int J Food Stud. 
2013;2:118-125. 

7. Eteraf-Oskouei, T.  and M. Najafi. 
Traditional and modern uses of natural 
honey in human diseases: a review. Iran. 
J. Basic Med. Sci. 2013;16(6):731-740 

8. Akoh D.A. Chemical analysis of honeys 
sugars and preserves. Manual of chemical 
analyses of food Product designed for 
National Agency for Food Drug 
Administration and Control  (NAFDAC). 
1991;87-90 

9. Kahraman T, Buyukuna SK, Vura A, 
Altunatmaz SS. Physicochemical 
properties in honey from different regions 
of Turkey.Journal of Food Chemistry. 
2010;123: 41-44. 

10. BIS. Indian Standard Specification for 
extracted honey (Second Revision), 
IS:4941;,IndianStandard Institution,New 
Delhi.1994;10. 

11. Jafar K, Haidar J, Kuraydiyyah S, Ghaddar 
T, Knio K, Ismail B. Physicochemical, 
melissopalynological and antioxidant 
properties of artisanal honeys from 
Lebanon. Journal of Food Science and 
Technology. 2017; 54: 2296-2305.  

12. Mbiri A, Onditi A, Oyaro N,Murago E. 
Determination of Essential and Heavy 
metals in  honey by Atomic   absorption 
and Emission Spectroscopy, JAGST. 
2011; 13(1). 

13. Nald, MJN, Yagüe JLB, Calva JCD, 
Gómez MTM. Classifying Honeys from the 
Soria province of Spain via multivariate 
analysis. Analytical and Bioanalytical 
Chemistry. 2005; 382: 311–319. 

14. Shripad N, Agashe,RangaSwamy BE. 
Chemical Characterisation of Apis cerana 
F. and Apis dorsata F. Honey from 
Dakshina Kannada, Karnataka (India), 
Indian Bee J. 2001; 63(4); 15-20. 

15. Abselami A, Tahani A, Sindic M, 
Fauconnier ML, Bruneau E, Elbachiri A. 
Physicochemical properties of some 
honeys produced from different flora of 
Eastern Morocco. Journal of Materials and 
Environmental Science. 2017; 9: 879-886. 

16. Adenekan MO, Amusa NA, Lawal AO, 

Okpeze VE. Physico-chemical and 
microbiological properties of honey 
samples obtained from Ibadan. Journal of 
Microbiology and Antimicrobials. 2010; 
2(8): 100-104. FAO-STAT. FAO; Global 
Production Data on Honey and Beeswax; 
2021. 

17. Moreti CCC, Sodré GS, Marchini LC and 
Otsuk IP.  Característic asfísico-químicas 
de amostras de méis de Apis mellifera L. 
do estado do Ceará, Brasil. CiêncAgrotec 
2009; 33: 191-199. 

18. Silva TMS, dosSantos FP, Evangelista-
Rodrigues A,daSilva EMS, daSilva GS, 
deNovais JS, Camara  CA. Phenolic 
compounds, melissopalynological,  physico 
chemical analysis and antioxidant activity 
of jandaíra (Meliponasubnitida) honey. J 
Food Compos. Anal.2013; 29(1): 10-18. 

19. Tuzen M, Silici S, MendilD,Soylak M.  
Trace element levels in honeys from 
different regions of Turkey. Food 
Chemistry. 2007;103: 325–330. 

20. Pohl P. Determination of Metal Content in 
Honey by Atomic Absorption and Emission 
Spectrometries. Trends in Analytical 
Chemistry, 2009; 28:117-128. 

21. IvanovT,Cherrenakova Y.  Content of 
some macro, oligo and micro elements in 
bee honey, royaljelly and pollen. Anim. Sci. 
1984; 21: 65-69. 

22. Sisaygobessa, Eyassuseifu and 
Amsalubezabih. Physico chemical 
Properties of Honey Produced in the 
Homesha District of Western Ethiopia. 
Journal of Apicultural Science. 2012: 56(1): 
33-40.  

23. Alves AA. Ramos MM. Gonçalves, M. 
Bernardo B. Mendes. Antioxidant activity, 
quality parameters and mineral content of 
Portuguese monofloral honeys. J. Food 
Compos. Anal. 2013;30(2):130-138 

24. FAO-STAT. FAO; Global Production Data 
on Honey and Beeswax; 2021.  
Available:http://www.fao.org/faostat/en/#da
ta/QL  

25. Faustino C, Pinheiro L. Analytical rheology 
of honey: A state-of-the-art review. Foods. 
2021, 10(8): 1709. 

26. Akwal Parihar, Meena Thakur, Kiran Rana 
and Sunita Devi. Quality analysis of Apis 
cerana and Apis mellifera honey from 
Himachal Pradesh, India. Journal of 
Entomology and Zoology Studies. 2020; 
8(6): 46-54. 

27. Duman E. Some physico-chemical 
properties, fatty acid compositions, macro-



 
 
 
 

Dakshayini et al.; Uttar Pradesh J. Zool., vol. 45, no. 8, pp. 112-120, 2024; Article no.UPJOZ.3367 
 
 

 
119 

 

micro minerals and sterol contents of two 
variety tigernut tubers and oils harvested 
from east mediterranean region. Food 
Science and Technology. 2019; 39: 610–
615.  

28. Mudasar Manzoor, V. Mathivanan, Gh. 
Nabi Shah, G. M. Mir and 
Selvisabhanayakam. Physico-Chemical 
Analysis of honey of Apis Cerana Indica 
and Apis Mellifera from different regions of 
Anantnag District, Jammu & Kashmir. Int J 
Pharm PharmSci. 2013; 5(3): 635-638. 

29. Tesfaye B, D. BegnaM. Eshetu. Evaluation 
of physico-chemical properties of honey 
produced in bale natural forest, 
Southeastern Ethiopia. Int. J. Agric. Sci. 
Food Technol.2016; 2(1): 21-27 

30. Akharaiyi, Fred Coolborn and Lawal, Helen 
Adetoun, Physicochemical Analysis and 
Mineral Contents of Honey from Farmers 
in Western States of Nigeria. Journal of 
Natural Sciences Research. 2016; 6(19): 
78-84.  

31. Meo SA, Al-Asiri SA, Mahesar AL, Ansari 
MJ. Role of honey in modern medicine. 
Saudi J. Biol. Sci.2017; 24(5): 975-978 

32. Nweze, J.A., J. Okafor, E.I. Nweze, J.E. 
Nweze.Evaluation of physicochemical and 
antioxidant properties of two stingless bee 
honeys: A comparison with Apis mellifera 
honey from Nsukka, Nigeria. BMC Res. 
Notes. 2017; 10 (1): 566 

33. Jilani IB, Schweitzer P, Khouja ML, 
Zouaghi M, Ghrabi Z. Physicochemical 
properties and pollen spectra of honeys 
produced in Tunisia (Southwest of Kef). 
Apiacta. 2018; 3: 8-48. 

34. Khaledi EM, Sanchez JL, Bakhouche A, 
Rezaei MH, Sadeghian I, Carretero AS. 
Physicochemical properties and biological 
activities of honeys from different 
geographical and botanical origins in Iran. 
European Food Research and Technology. 
2016; 243: 1019-1030. 

35. Jyothi JVA. Physico-Chemcal Analysis of 
honey of different honeybees, Apis cerana, 
Apis dorsata, Apis mellifera and Apis 
florea. J. Ent. Res. 2006; 30(1) :43-45. 

36. Garcia MC, Perez AC, Harrara A.  Pollen 
analysis and antibacterial activity of 
Spanish honeys. Food Science and 
Technology International.2001; 7: 155 -
158. 

37. Karabagias IK, Halatsi EZ, Karabournioti 
S, Kontakos S, Kontominas MG. Impact of 
physicochemical parameters, pollen 
grains, and phenolic compounds on the 

correct geographical differentiation of fir 
honeys produced in Greece as assessed 
by multivariate analyses. International 
Journal of Food Properties.2017; 20: 520- 
533. 

38. Bogdanov S, Jurendic T, Sieber R, and 
Gallmann P. Honey for Nutrition and 
Health: A Review. J Am CollNutr. 2008; 
27(6): 677–689. 

39. Hernandez O, Fraga JMG, Ana Isabel 
Jimenez and Jimenez, F. Characterization 
of Honey from the Canary Islands: 
Determination of the mineral content by 
atomic absorption spectrophotometry. 
Food Chemistry. 2005; 93(3): 449-458. 

40. Sodré GS, Marchini LC, Moreti ACCC, 
Otsuk IP andCarvalho CAL. Physico-
chemical characteristics of honey 
produced by Apis Mellifera L in the Picos 
region, state of Piauí, Brazil. R Bra Zootec. 
2011; 40: 1837-1843.. 

41. Rashed M.N., Soltan M.E. Major and trace 
elements in different types of Egyptian 
mono- floral and non-floral bee honeys. J. 
Food Compos. Anal. 2004; 17: 725–735. 

42. Great Iruoghene Edo, Favour 
Ogheneoruese Onoharigho, Oghenerume 
Lucky Emakpor, Patrick 
OthukeAkpoghelie. The physicochemical 
analysis and health benefits of fresh and 
branded honey produced in delta state, 
Nigeria. J Anal Pharm Res. 2022; 11(2): 
66‒72. 

43. QSAE, Quality and standard authority of 
Ethiopia, Honey Method Manual. Addis 
Ababa, Ethiopia. 2005; 1–12. 

44. Meena Thakur, Neha Gupta, Diksha Devi, 
Mangla Ram Bajiya, Ruchi Sharma, 
Deeksha Sharma. Variations in 
physicochemical characteristics of honey: 
A review. The Pharma Innovation Journal. 
2022; SP-11(7): 337-348 

45. Vit P, Oddo LP, Marano ML, de Mejias ES. 
Venezuelan stingless bee honeys 
characterized by multivariate analysis of 
physicochemical properties. Apidologie. 
1998; 29(5): 377–389.  

46. Redriguez–otero J L, Paseiro P, Simal J. 
Cepeda A. Mineral content of the honey 
produced in Galicia (North West Spain) Fd. 
Chem. 1994; 49: 169-171. 

47. Cooper RA, Molan PC, Harding KG. The 
sensitivity to honey of Gram-positive cocci 
clinical significance isolated from wounds. 
J. Appl. Microbiol.2002; 93: 857-863. 

48. Khaliq A, Swaileh KM. Physico-chemical 
properties of multifloral honey from the 



 
 
 
 

Dakshayini et al.; Uttar Pradesh J. Zool., vol. 45, no. 8, pp. 112-120, 2024; Article no.UPJOZ.3367 
 
 

 
120 

 

West Bank, Palestine. International Journal 
of Food Properties, 2016; 20: 447-454.  

49. Mahajan U. Physico- Chemical analysis of 
honeys of Shimlahills (Himachal Pradesh). 
M.Phil., Dissertation, Himachal Pradesh 
University, Shimla. 1984: 44-55. 

50. El Sohaimy SA, Masry SHD, Shehata MG. 
Physicochemical characteristics of honey 
from different origins. Annals of Agricultural 
Science. 2015; 60(2): 279–287. 

51. White J, Doner LW. Honey                   
composition and properties. Agricultural 
Research Service, United States 
Department of Agriculture.1980:                           
82-91. 

52. Finola MS, Lasagno MC, Marioli JM. 
Microbiological and chemical 
characterization of honeys from Central 
Argentina. Food Chemistry. 2007; 100: 
1649-1653. 

 

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://prh.mbimph.com/review-history/3367 


