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Abstract. Honey produced by honeybees is presented to the consumer thanks to its high nutritional val-
ues. Honey obtained without any filtration or thermal process is called raw honey. However, it is offered to
the consumer through various processes for reasons such as preventing crystallization, inhibition microbial
growth and extending shelf life. While the during the filtration process honeys lose some of their pollen
content and heat treatment applications can affect the chemical and nutritional values of honey. These pro-
cesses affect the natural structure of honey. In this study, we aimed to analyze and compare of the botanical
and chemical structures of raw and processed honeys. Therefore, the melissopalynological, sugar, moisture,
invertase, diastase, proline and HMF contents of 20 raw honey (RH) supplied from the beekepers and 20 pro-
cessed honey (PH) collected from the shelves were investigated and evaluated statistically. As a result, it has
been observed that there are significant differences between the total pollen count, moisture %, F/G, HMF,

diastase, invertase and proline values of raw honey and processed honey.
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Introduction

Honey is gained from plant nectars, plant secre-
tions or insects secretions (feed on the sap of flowering
plants) by honeybees and matured in the hive (1). It
is divided into two groups as flower honey and honey-
dew honey. If it is obtained from plant nectar is called
flower honey, whereas obtained from plant secretion or
insect secretion is called honeydew honey (2, 3).

Honey obtained without processing after matured
from the honeycomb is called raw honey (4). It contains
more than 200 ingredients such as sugar (70-80%),
water (10-20%), organic acids, minerals, oils, vitamins,
proteins, pigments, phenolic compounds and free
amino acids (2, 5, 6). Monosaccharides (glucose, fruc-
tose) constitute a large part of the sugar content (80%)
of honey. In addition, 25 types of oligosaccharides

(disaccharides, trisaccharides, tetrasaccharides, etc.)
are also found in varying proportions (7, 8). Thanks to
the organic acids (butyric acid, citric acid, formic acid,
gluconic acid, etc.) in its structure, it has an average pH
of 3.9. Enzymes (invertase, diastase, glucose oxidase,
catalase, acid phosphate) from the hypopharyngeal
glands and salivary secretions of honeybees play an
important role in the transformation of nectar into
honey and digestion of carbohydrates. While diastase
provides the breakdown of starch grains in dextrin and
maltose, invertase is effective in breaking down su-
crose in nectar and converted into fructose and glucose
(5, 9). Prolin, which is a free amino acid, is found in
varying proportions in honey depending on its veg-
etable source. The amount of proline is important in
determining the total amino acid level and quality of

honey (10).
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The chemical content of honey varies depending on
many factors such as the botanical origin, the climate,
geographical features, collecting and the storage condi-
tions (2, 11, 12). Therefore, it is important to know the
botanical origin while evaluating the chemical proper-
ties of honey (13). Determining the botanical origin by
examining the pollen in honey with melissopalinology
is used for many years (13). Pollen grains in honey can
categorize by calculating of the percentages of pollen
taxa (14). Flower honeys may exhibit monofloral or
polyfloral features depending on their plant origin (15,
16). Honeys with more than 45% of pollen belonging
to the same taxa generally monofloral, and are generally
named according to their botanical source (15). Also,
the total pollen number (TPN) in honey gives impor-
tant information about the quality of honey (17).

Thanks to acidity level, water content and sugar
concentration, raw honey has a natural inhibitory ef-
fect against yeast and bacteria growth (18).

Due to its rich chemical and nutritional content,
raw honey has been used as a therapeutic and nutri-
ent for humans for centuries (8). Studies have dem-
onstrated the beneficial and therapeutic properties of
consuming honey on the human body such as anti-
tumoral, anticarcinogenic, antimicrobal, antioxidant,
hepatoprotective and tissue regenerating effects, etc.
(8,19, 20).

The sugars and water ratio in the honey cause to
crystallize naturally. When water molecules release
glucose or the glucose/fructose ratio changes crys-
tallization occurs at honey (21). Processed honey
is subjected to various processes in order to prevent
crystallization, the inhibition of microbial growth and
to extend the shelf life. After process and heat treat-
ment various changes are observed in the enzyme and
chemical structure of honeys and nutritional values of
the honey is lost (22, 23). In addition to this, filtration
is also carried out in order to remove foreign substanc-
es (bee and plant parts, wax etc.) in processed honey.
Unfortunately, this filtration process also causes pollen
number loss and reduces the quality of honey (24).

Although there are scientific publications and
regulations on processed honey, information about raw
honey is limited. In this study, it was aimed to compare
the mellissopalynological and chemical characters (sugar,
moisture, invertase, diastase, proline and HMF contents)
properties between raw and processed honey samples.

Material and Methods
Collecting of honey samples

Raw honey samples used in this study were ob-
tained from beekeepers in Turkey. Processed honeys
were selected randomly from the markets.

Melissopalynological Analyses

Pollen slides prepared according to the Ozkok et
al. (25, 26) methods and were examined and counted
under a Nicon Eclipse E400 light microscope. Ozkok
et al. (25) method was used to find the Total Pollen
Number (TPN) and Honeydew Elements Number
(HDE) in the honey samples. Beside this, botanical
origin was found in the honey samples. Ozkék et al.
(26) method was used for this method and the mini-
mum number of 300 pollen was counted and deter-
mined. Botanical origins were determined by making
use of existing literature and reference preparations
(13, 27). 'The density of plant taxa was expressed ac-
cording to the percentages of pollen detected and
counted. Corvucci et al. (14) method was followed for
this. According to this, pollen taxa groups categorized
as dominant (45% < x), secondary (16-44%), minor (4-
15%) and trace (3% < x).

Chemical Analyses
Moisture analysis

The moisture percentage (%) content of the honey
samples were determined using the Lega Refractom-

eter HB90 according to the AOAC method (28).
Diastase analysis

Diastase Number was determined according to
the TS 3036 method (29). A certain amount of honey
was kept at a constant temperature by mixing a cer-
tain concentration of starch solution. Starch hydroly-
sis is carried out by the effect of diastase enzyme in
honey. After the hydrolysis event whose conditions
and duration are specified in this experiment, the
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remaining non-hydrolyzed starch is converted into a
colored complex by treatment with iodine solution.
Starch solutions of different volumes are subjected to
the same process to calculate the volume of starch so-
lution that 1 g of honey can fully hydrolyze.

Proline analysis

Proline content of honey samples were determined
according to the THC (30) method and VWR spectro-
photometer uv-3100pc was used. The analysis is based
on the principle of measuring the absorbance of the
colored complex of proline in honey with ninhydrin in
an acidic environment after the addition of 2-propanol
to the blind sample at maximum wavelength.

Inwertase analysis

Invertase content of honey samples were deter-
mined according to IHC invertase method (30) and
VWR spectrophotometer uv-3100 pc is used.

Hydroxymethylfurfural (HMF) analysis

Hydroxymethylfurfural (HMF) content of honey
samples were determined according to IHC HMF
method (30) and VWR spectrophotometer uv-3100pc
is used.

Sugar analysis

The sugar profile of honey samples were de-
termined according to DIN 10758 (31) method by
VWR-Hitachi Chromaster HPLC-RID.

Statistical Analyses

IBM® SPSS® Statistics 23 software was used
to perform statistical analysis. The suitability of vari-
ables to normal distribution was examined by visual
(histogram and probability graphs) and analytical
(Kolmogrov-Smirnov/Shapiro-Wilk tests) methods.
Descriptive statistics were given using median and
IQR for non-normally distributed variables. Dif-
ferences in TPS values between raw and processed

honeys were tested with Mann—Whitney U tests for
independent samples. Results with a P value below
0.05 were considered statistically significant.

Results and Discussion

The botanical origin of honey affects its chemi-
cal structure, so knowing the botanical origin is very
important (32). Pollen grains in honey can categorize
into four groups by calculating of the percentages of
pollen taxa. The frequency classes of pollen grains
grouped as dominant (D) (>45%), secondary (S) (16-
44%), minor (M) (4-15%) and trace (T) (<3%) (14,
26). Flower honeys may exhibit monofloral or polyflo-
ral features depending on their plant origin (15, 16).
Honeys with more than 45% of pollen belonging to
the same taxa classified as monofloral, and are gener-
ally named according to their botanical source (15, 26).
However, according to the pollen production potential
of plants, this rate may change for some taxa. For ex-
ample, in monofloral chestnut honey, Castanea sativa
pollen should be at least 70-90% (15, 20). In citrus
honey at least 10% Cizrus spp. pollen; in acacia honey
15% Acacia spp. pollen are enough (1, 26).

Total number of pollen in honey gives informa-
tion about honey quality and adulteration. Based on
TPN values honeys can seperate to 5 groups. Accord-
ing to this, Group I: TPN <20.000; Group II: 20.000
<TPN <100.000; Group III: 100.000 <TPN <500.000;
Group IV: 500.000 <TPN <1.000.000 and Group V:
TPN >1.000.000 (17, 33). If the total number of pol-
len is less than 20000 and more than 100.000.000,
adulteration should be suspected (17, 32).

In previous studies conducted by different re-
searchers, TPN values were found in the 1247-110192
(34);2416-92632 (35); 2071-82005 (36); 888-722419
(20) value ranges.

In this study, botanical origins and TPN of 20 raw
honeys and 20 processed honeys were determined. 33
pollen taxa were found at the raw honey samples. Ac-
cordingly, 11 of 20 raw honey samples showed mono-
floral, 6 of them were multifloral and 3 of them were
pine honey properties (Table 1). TPN of raw honeys
varried between 31158 and 259773 (Table 1; Figure 1).
On the other hand, 31 pollen taxa were found at the



Progress in Nutrition 2021; Vol. 23 N.2: 2021240

processed honey samples and 9 of 20 processed honeys
were defined as monofloral, 8 of them are multifloral
and 3 of them are pine honey. TPN of processed hon-
eys varried between 5575 and 76895. It was also deter-
mined under the microscope that two of the processed
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Figure 1. TPN values of raw and processed honeys
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Figure 2. Artificial pollen grains in processed honeys (PH12, PH15)

honey (PH12, PH15) contained artifical pollen grains
(Table 2; Figure 1, 2).

In Turkish Food Codex, filtered honey described
as ‘Honey whose pollen content is significantly reduced
during the removal of foreign organic or inorganic

=== Raw Honey
==f==Processed Honey

Number of Total Pollen
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substances by filtration (37). In accordance with this
information pollen taxa number and total pollen num-
ber (TPN) of raw honeys were higher than the pro-
cessed honey. Also, a significant difference TPN was
showed with statistical analysis between the raw honey
and processed honey (p <0.001, Mann-Whitney U
test). So, it is possible to say that significantly pollen
loses in the honey during the filtration process.

The moisture, diastase, invertase, proline, HMF
contents and nutritional properties of honeys are af-
fected by factors such as temperature and storage
(22, 23). Especially during processes such as pas-
teurization and filtration, honey is exposed to thermal
treatment (38).

According to Turkish Food Codex and Europe-
an (CEU) Standards, the moisture content of honey
should be below 20% (37, 39). Fermentation in honey
with high moisture content is negatively affect the
quality and shelf life of honey (40).

The moisture values of the raw honeys were de-
termined 16.57% on average. On the other hand,
the moisture values were found at processed honeys
15.85% on average. Moisture values of all honey sam-
ples were found below 20%, which is the maximum
moisture value determined by the Turkish Food Codex
(37) and European Standards (39).

A large part (75-80%) of honey consists of sugars
(5). The sugars in honey vary according to the plant
source. Sucrose from happening nectar or plant secre-
tions is convert into invert sugars (glucose, fructose)
thanks to the enzymes of honeybees during the matu-
ration of honey (9). According to Turkish Standards
(2012/58), the amount of sucrose in honey should
not be more than 5% and the inverted sugars content
should not be less than 60%. F + G value should not
exceed 60 g/100 g in flower honey and 45 g/100 g in
honeydew honey. Also F/G ratio is important for adul-
teration. F/G rate should be 0.9-1.4 ranges for flower
honey and 1.0-1.4 for honeydew honey (37). In order
to determine honey quality and sugar adulteration, it
has been suggested by various researchers to determine
sucrose values. However, it has been understood that
the rate of sucrose and inverted sugars in honey will
change with honeybee enzymes, and sugar analysis
alone was not sufficient for adulteration and quality

(41). Additionaly processing procedures affect the
honey’ sugar compositions.

In this study sugar profile of raw and processed
honeys were determined. Sucrose content was found
average 0.7% in raw honeys, while it was found aver-
age 0.8% in processed honeys. The sucrose contents of
raw honey and processed honey were found in accord-
ance with the limits set in the Turkish Food Codex.
F+G content was determined average 57.59% in raw
honey and average 63.2% in processed honey (Table 2;
Figure 3). F/G ratio was determined average 1.11 in
raw honeys and average 1.29 in processed honeys.
There was statistically significant difference between
F/G values in raw and processed honeys (p= 0.039;
Mann-Whitney U test).

Umarani et al. (42) found the sucrose average
content as 1.73% in raw honeys and average con-
tent in as 5.01% in processed honeys. In our study
we found sucrose results lower than Umarani’s re-
sults. De Rodriguez et al. (43) found average values
of fructose 40.5%, glucose 34.7%, sucrose 3.4% and
F/G 1.27 in the honey samples. Also this study re-
sults are compatible with our results. Can et al. (44)
investigated chemical profiles of Turkish unifloral,
multifloral and honeydew honeys. According to this
study, unifloral honeys’ fructose content 38.76%, glu-
cose 36.85% on average. Sucrose generally were not
found in unifloral honeys. Fructose content 32.35%,
glucose content 25.07% and sucrose content 0.91%
were found in average for multifloral honeys. Honey-
dew honeys’ (oak and pine honeys) fructose content
41.54%, glucose 33.56% and sucrose content were
found 0.36%. Similarly, sucrose was generally not
found in unifloral raw honey used in our study. The
sucrose averages of these honeys were determined as
0.1%. Sugar results of that study are also close to our
results.

Hydroxymethyl-furfural (HMF) is a cyclic al-
dehyde and almost absent in fresh and unprocessed
honey (45). Thermal treatment and long-term stor-
age lead to the conversion of sugars in honey to
Hydroxymethyl-furfural (HMF) as a result of Mail-
lard reaction (46). F/G ratio in honey is also among
the factors affecting HMF formation. Since fructose is
morethan glucose, high F/G ratio at a certain acidity
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level (average pH 4.6) can accelerate HMF formation
According to Turkish Standarts (2012/58) (48) HMF
content should be below the 40 mg/kg.

HMF values of raw honeys were determined
between 1.2 mg/kg (RH20) and 8.1 mg/kg (RH10),
an average of 4.0 mg/kg, and the values complied
with the limits specified in the Turkish Food Codex.
When the HMF Content of processed honeys was
evaluated, it was determined as an average of 20.59
in the range of between 6.3 mg/kg (PH15) to 38.4
mg/kg (PH10) (Table 2; Figure 2). Processed hon-
eys HMF values were also found within the specified
limits. According to the statistical analysis results,
a significant difference was observed between the
HMTF content of raw and processed honey. Accord-
ingly, it is possible to say that HMF values can be
affected if proper temperature values are not applied
during the process applied to honey (p <0.00; Mann-
Whitney U test).

In the study conducted by Umarani et al. (42),
the chemical contents of 3 processed honey and 2 raw
honey were investigated. HMF content of raw honey
was determined as 2.63 mg/kg and HMF content of
processed honey was determined as 17.43 mg/kg on
average. These results are compatible with the results
of HMF in our study and show that HMF value is
high in processed honey (Table 3, Figure 3).

Proline is the most abundant amino acid in honey
and it can be found in different proportions depending
on the botanical origin of the honey and bee species
(10, 49). It has been used for distinguish between nat-
ural and adulterated honeys and is affected the thermal
process (30, 49). In European Union, the proline con-
tent is determined as 180 mg/kg. In the Turkish Food
Codex value of proline should be at least 180 mg/kg
tor Canola spp., Citrus spp., Lavender spp., Eucalyp-
tus spp. honeys, and should be at least 300 mg/kg for
flower honey and pine honeys (37, 41).

The proline mean value in raw honey was deter-
mined as 620.6 mg/kg and in the processed honey was
determined as 421.96 mg/kg. The proline value, of two
processed honeys (PH6, PH10) were found below the
determined limits (Table 3; Figure 3). Proline values
of raw honeys were found higher than processed hon-
eys. Statistical analysis also confirmed that there was

a significant difference between the proline values of
raw and processed honeys (p= 0.029; Mann-Whitney
U test).

Invertase and diastase are enzymes in the hy-
popharyngial glands of honey bees and they are added
to honey by bees. It is effective in the conversion of
sucrose to glucose and fructose. Diastase is effective in
the conversion of starch grains to maltose and dextrin
(5, 9). Since they are both in enzyme structure, they
may undergo structural degradation under tempera-
ture applications and may be affected by long-term
storage conditions (50). It is known that invertase is
more sensitive to heat than diastase. It has been ob-
served in some reseachers that it is a more preferred
parameter in quality and adulteration studies than dia-
stase. In addition, the amount of diastasis in honey is
less than invertase (5, 23, 30). Turkish Food Codex has
determined the number of diastase in honey to be at
least 8 DN (37).

The invertase value was determined as 188.30 U/
kg in raw honey and as 56.39 U/kg in processed honey
on average. The invertase value of 14 honeys from the
processed honeys were found under 75 U/kg. The dia-
stasis value of all raw honey samples was found above
8 DN and the average value was 14.1 DN. Thus, all
examples are compatible with the Turkish Food Co-
dex. On the other hand, the diastase values of the pro-
cessed honeys were found 13.6 DN on average and 4
of these honeys were found under 8 DN and were not
compatible with the limits (Table 3; Figure 3). The re-
sults obtained show that invertase and diastase values
can be negatively affected after the procedure. A sta-
tistically significant difference was observed between
the invertase and diastase values of raw and processed
honey (p <0.00 (invertase), p= 0.019 (diastase); Mann-
Whitney U test).

In the study of ahin et al. (23), the enzyme
contents of the raw honeys were evaluated after the
heat treatment. Invertase values were found initially
in the range of 167.00 to 135.742 U/kg. After heat
application invertase values were determined between
150.260 and 119.79 U/kg. Similarly, in this study, it
was observed that the invertase values of the honeys
were negatively affected as a result of the temperature
application.
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Table 3. Chemical contents of raw and processed honey samples

Sample Moisture | HMF Diastase Invertase | Proline Sucrose | Fructose + Fructose/
Name (%) (mg/kg) Number (DN) | (U/Kg) (mg/kg) | (%) Glucose (%) | Glucose (F/G)
RH1 16.6 31 13.5 176.1 484.0 1.0 63.6 1.20
RH2 |[17.1 4.8 10.9 133.5 401.2 0.6 66.0 1.17
RH3 15.4 3.8 22.7 276.7 519.0 0.1 64.2 1.34
RH4 |[15.6 2.9 10.9 187.9 331.1 1.0 62.6 1.26
RH5 16.4 4.8 10.9 162.1 458.5 0.3 67.7 1.24
RH6 16.9 5.0 11.9 114.4 436.2 0 0.0 0.0
RH7 |16.3 3.3 11.4 230.3 426.7 0.1 52.8 1.16
RHS8 |18.8 3.5 17.9 130.3 1168.6 0 0.0 0.0
g |RH9 [173 1.9 13.2 229.5 544.5 0.3 66.2 1.20
:g RH10 |17.8 8.1 19.2 254.3 808.8 0.0 68.0 1.31
g |RHI1 | 157 4.6 10.9 135.1 687.8 0.3 69.1 1.24
& | RHI12 | 162 3.3 17.2 151.0 764.2 0.1 69.6 1.20
RH13 | 15.3 5.8 11.9 178.0 576.3 0.1 66.9 1.34
RH14 | 16.4 4.8 10.9 162.1 458.5 0.3 67.7 1.24
RH15 | 16.3 1.5 11.9 298.0 420.3 0.3 62.7 1.26
RH16 |16.9 5.4 10.9 174.8 582.7 0.1 69.6 1.23
RH17 | 15.9 4.8 22.7 176.4 831.0 0.0 64.9 1.27
RH18 | 17.1 2.7 16.7 252.9 818.3 1.2 59.2 1.20
RH19 |17.4 2.9 13.2 209.8 811.9 3.4 61.4 1.19
RH20 | 16.9 1.2 13.2 132.7 490.3 5.0 53.5 1.24
PH1 |16.4 22.3 8.8 26.9 452.6 0.3 479.5 0.06
PH2 |16.1 32.6 9.4 119.2 316.9 0.0 436.1 0.38
PH3 |16.1 30.7 9.4 106.5 445.8 0.0 552.3 0.24
PH4 |15.8 17.3 6.5 31.0 341.5 1.4 372.5 0.09
PH5 14.1 12.5 8.1 73.1 427.3 1.1 500.4 0.17
PH6 |14.6 16.9 4.0 22.4 194.2 2.3 216.6 0.12
PH7 |16.5 26.5 8.1 23.0 382.1 0.4 405.1 0.06
o PH8 | 16.6 28.8 12.5 54.5 586.9 0.0 641.37 0.09
£ |PHY 176 2738 7.5 15.9 4648 |06 480.7 0.03
E PH10 |14.1 38.4 3.0 21.3 251.5 0.8 272.8 0.08
% PH11 | 16.6 7.7 47.6 9.5 406.9 0.0 416.4 0.02
E PH12 | 15.1 171 23.8 19.1 478.5 0.7 497.6 0.04
PH13 | 16.5 27.6 9.4 81.1 427.3 2.2 508.4 0.19
PH14 (154 21.7 12.5 100.1 384.4 3.6 484.5 0.26
PH15 | 16.1 6.3 45.5 57.2 411.0 0.7 468.2 0.14
PH16 | 15.6 6.7 9.4 47.0 396.7 0.7 443.7 0.12
PH17 |16.8 28.4 13.5 96.0 704.2 0.0 800.2 0.14
PH18 | 15.0 10.0 8.1 98.7 333.4 0.3 432.1 0.30
PH19 |16.0 21.1 12.8 77.9 575.8 0.1 653.6 0.14
PH20 |16.1 11.3 12.5 47.4 457.5 0.2 504.9 0.10
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Oddo et al. (11) also showed that the enzyme
contents of honey can be affected by conditions such
as botanical origin and climatic conditions. In their
study, botanic origins, invertase and diastase activi-
ties of 499 honeys were determined. They found the
highest invertase and diastase values at the honeydew
honeys (Metcalfa spp., Abies spp.). However, in our
study, invertase and diastase values were changing to
the honey types (Table 3, Figure 3). Also Belay et al.
(51) showed that the enzyme content is statistically
affected by botanical origin (p <0.01). In that study
invertase values of honeys were detected ranged from
1.9 to 38.40 IN. Diastase activity of honeys were var-
ried from 3.91 to 13.6 (DN) according to botanical
origin. Can et al. (44) determined diastase content of
Turkish honeys. Diastase content of unifloral honeys
were detected 8.98 DN on average. Honeydew hon-
eys (Oak and Pine honeys) had 11.05 DU and mul-
tifloral honeys had 9.07 DN on average. This results

700,00

600,00

Griglia principale Asse verticale (Valori)

500,00

400,00

300,00

200,00 A8 30

100,00
56.39

16.62 15.36 2050
391

0,00 . - -
Moisture (%)

14.10 13.62

(ON)

HMF (mg/kg) Diastase Number invertase (U/Kg) Proline (mg/kg)

are compatible for Turkish Standarts. In our study, we
found higher diastase results.

According to statistical analysis results, 95% con-
fidence level, TPN (p <0.00), moisture % (p= 0.029),
F/G (p= 0.039), HMF (p <0.00), diastase (p= 0,019),
invertase (p <0.00), proline (p= 0.029) values were
found to be significant between raw and processed
honeys. At this point, it has been observed that the
filtration process in honey causes pollen losses and the
heat applications negatively affect the chemical prop-
erties of honey.

Conclusion

As a result of this study, it has been observed that
processed honey contains less pollen compared to raw
honey and raw honeys are richer in terms of pollen
quality. When evaluated chemically, it was observed

BRaw Honey

Processed Honey
601.00

421.97

57.79 6322

071 0.77 I

L11 129
Sucrose (%) Fructose + Fructose/Glucose
Glucose (%) (F/G)

Figure 3. Average data of chemical analysis results of honey samples.
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that raw honey and processed honey showed significant
differences in F/G ratios, diastase, invertase, proline
and HMF values. It is possible to say that the filtra-
tion process applied during the process causes pollen
losses in the honey samples. In addition, the amount of
HMTF increases as a result of heat treatment in honey
samples, and diastase, invertase and proline values are
negatively affected. For this reason, consuming honey
in its raw form, which is intact, is very important for
human health.

However, although there are regulations regard-
ing processed honey, limits regarding the quality char-
acteristics of raw honey have not been determined. In
this case, it causes problems in the sale of raw honey.
Beside that, there are limited number of studies on raw
honeys in the literature. Furthermore, studies should
be done to identify the differences between raw honey
and processed honey and contribute to international
honey standardization.
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