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Abstract  

Ten Chinese monofloral honey samples from different floral sources and different 

different contribution of raw honey samples and phenolic extracts. Total phenolic content (TPC) of Chinese monofloral 

honey samples were determined by Folin

(DPPH)and Ferric-reducing/antioxidant power assay (FRAP) for reducing capacity. The TPC

varied from 9.57±0.12 to 136.17±5.46 mg GAE/100 g of honey for raw honey samples and 5.64±0.31 to 55.11±0.52 mg 

GAE/100 g of honey for phenolic extract samples. Comparatively higher antioxidant contents and the lower DPPH values 

were found in the dark colored honey. This study results shows that TPC, flavonoid contents and antioxidant activity of 

Chinese monofloral honey samples are close

 
Keywords: Honey; Phenolic Extracts; Antioxidant Activity; DPPH; FRAP
 

Introduction 

In recent years in the world, people are more concern about to 

the consumption of different honeys, since people are now more 

conscious of their health-promoting effects. Honey is a natural 

saturated substance produced by honey bees from the nectar of 

blossoms or from the secretion of living parts of plants, which 

honeybees collect transforms and combine with specific 

substances of their own, store and leave in the honeycomb to 

ripen and mature
1
. 

 

Honey mainly consists of glucose and fructose, and also 

considered as a traditional medicine which contains about more 

than 180constituents (a complex mixture of sugars, but also a 

minor amounts of other constituents such as minerals, proteins, 

vitamins, organic acids, flavonoids, phenolic acids, enzymes 

and other phytochemicals)
2
. Many authors has been studied 

about honey that functions in the treatments of burns, 

gastrointestinal disorders, asthma, infections, and skin ulcer 

different inflammatory processes as well as cataracts and other 

eye ailments
3-6

. Honey has a good antibacterial and antioxidants 

activities. Honey contains both enzymatic such as catalase, 

glucose oxidase, and peroxidase and non-enzymatic constituents 

like ascorbic acid, α-tocopherol, carotenoids, amino acids, 

proteins, Millard reaction products, flavonoids, and phenolic 

acid. The type and amount of this antioxidant depends according 

to the floral basis or area of the cultivation of the honey

antioxidant activity of honey mostly depends on flavonoids and 

phenolic acids
8
.  Many authors has been reported that the 

antioxidant activity can influence by the botanical sources of 
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In recent years in the world, people are more concern about to 

the consumption of different honeys, since people are now more 

Honey is a natural 

saturated substance produced by honey bees from the nectar of 

soms or from the secretion of living parts of plants, which 

and combine with specific 

substances of their own, store and leave in the honeycomb to 

Honey mainly consists of glucose and fructose, and also 

idered as a traditional medicine which contains about more 

than 180constituents (a complex mixture of sugars, but also a 

minor amounts of other constituents such as minerals, proteins, 

vitamins, organic acids, flavonoids, phenolic acids, enzymes 

. Many authors has been studied 

about honey that functions in the treatments of burns, 

gastrointestinal disorders, asthma, infections, and skin ulcer 

different inflammatory processes as well as cataracts and other 

a good antibacterial and antioxidants 

activities. Honey contains both enzymatic such as catalase, 

enzymatic constituents 

tocopherol, carotenoids, amino acids, 

s, flavonoids, and phenolic 

antioxidant depends according 

to the floral basis or area of the cultivation of the honey
7
. The 

depends on flavonoids and 

has been reported that the 

antioxidant activity can influence by the botanical sources of 

honey, during processing, handling, and storage affect the 

antioxidant activity of honey only to a minor degree

 

In previous many methods has been established to d

antioxidant activity in honey, e.g. determination phenolics, the 

formation of and following scavenging as in 2,2

picrylhydrazyl (DPPH) and superoxide radical scavenging 

activity measurements  the ferric reducing/antioxidant power 

FRAP assay
9,10

. 

 

Although many author studied that honey can be used as a good 

source of antioxidant and consist of different antioxidant 

compounds, nothing is reported yet about the different 

contribution of the entire honeys and the extracted phenolic 

properties. The main focus of this study, the antioxidant 

properties of different floral origin of Chinese monofloral raw 

honey samples, and phenolics extracts were measured through 

several chemical assays and also the physicochemical properties 

of different areas honeys in China. 

 

Materials and Methods 

Collection of Honey samples: Total ten Chinses monofloral 

samples of five different floral origins

obtained from different bee hive. The samples including acacia, 

linden, jujube, vitex and rape honeys were collected during 

2014 and 2015 harvests from different area across China (Table

1). The analysis was carried out within six months after 

collection. The samples were stored at room temperature until 

analyzed.  
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honey, during processing, handling, and storage affect the 

antioxidant activity of honey only to a minor degree
6
. 

In previous many methods has been established to determine the 

antioxidant activity in honey, e.g. determination phenolics, the 

formation of and following scavenging as in 2,2-diphenyl-1-

picrylhydrazyl (DPPH) and superoxide radical scavenging 

activity measurements  the ferric reducing/antioxidant power 

Although many author studied that honey can be used as a good 

source of antioxidant and consist of different antioxidant 

compounds, nothing is reported yet about the different 

contribution of the entire honeys and the extracted phenolic 

erties. The main focus of this study, the antioxidant 

properties of different floral origin of Chinese monofloral raw 

honey samples, and phenolics extracts were measured through 

several chemical assays and also the physicochemical properties 

 

Total ten Chinses monofloral 

origins of freshly honeys were 

obtained from different bee hive. The samples including acacia, 

rape honeys were collected during 

2014 and 2015 harvests from different area across China (Table-

carried out within six months after 

samples were stored at room temperature until 
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Table-1 

The sampling regions of monofloral honeys 

Categories of honey Sample ID Geographical origin Characteristics 

Acacia H1 Changping, Guandong Light amber color, no crystals 

 H2 Provincce  

Linden H3 North-east of China Extra light amber to light 

 H4  amber, white crystals 

Jujube H5 Changzhi, Shanxi Province Amber color, no crystals 

 H6   

Vitex H7 Miyun in North east Beijing White color, no crystals 

 H8   

Rape H9 Sichuan Province White color, white crystals 

 H10   

 
Standards and reagents for Analysis: All chemicals and 

solvents for the analysis were of analytical grade purity. 

Catechin, gallic acid, 1,1-dipheyl-2-picrylhydrazyl (DPPH), 

2,4,6-Tripyridyl-s-triazine (TPTZ) were purchased from Sigma- 

Aldrich (St. Louis, USA).  Methanol, ethanol, hexane, acetone, 

diethyl ether, Amberlite XAD-2, Folin and Ciocalteu’s reagent, 

sodium carbonate, AlCl3, sodium nitride, sodium hydroxide, 

sodium acetate, galacial acetic acid, hydrochloric acid, 

potassium per sulphate, ferrous sulfate, ferric cholride were 

obtained from Merck (Darmstadt, Germany).  

 

Physicochemical Analysis: Moisture content Analysis: 
Moisture content of Chinese monofloral honey samples were 

performed by reractometic method by using hand 

Atagorefractrometer. The readings were triplicates and further 

corrected for a standard temperature of 20℃ by adding the 

correlation factor of 0.00023/℃. The corrected corresponding 

moisture content refractive index values were calculated using 

Wedmore’s Table
11

. 

 

Analysis of pH Content: The pH content of the honey samples 

were measured by using a pH meter for a 10% (w/v) solution of 

total honey. 

 

Ash content Analysis: To determine the ash content of honey 

samples, 4-5 g of honey samples were placed in a crucible in a 

muffle furnace and heated at 640℃ for 6 h. Experiments were 

done in triplicate and the mean value was expressed in g%
11

. 

 

Water activity: Determination of water activity of honey 

samples were done by using automatic water activity meter 

(Novasina AG, CH-8853 Lachen, and Switzerland) at 20℃ 

Color Intensity: ABS 635nm: Color intensity of honey sample 

was determined by diluting a 50% (w/v), homogenized, and 

centrifuged at 3200 rpm for five minutes. Absorbance was taken 

at 635nm using a spectrophotometer and color intensity was 

determined using the pfund scale
12

. 

 

Phenolic extraction of honey: The honey samples of 20g were 

mixed with 200 mL acidic water (pH 2 adjusted with HCl).Then 

the mixed solution was filtered by cotton to remove the solid 

particles and mixed with 30g of Amberlite XAD-2 resin (pore 

size 9nm and particle size 0.3-1.2 mm). Then the solution was 

stirred for 10 min. The solution of mixture was then poured into 

a glass column (25×2.0 cm). The column was washed with 200 

mL acidic water. After that a subsequently wash with 200 mL of 

distilled water to remove the sugars and other polar compounds 

of honey and the phenolic fraction were retained in the column. 

The phenolic fraction was eluted with methanol (300 mL) and 

evaporated under reduced pressure by a rotary evaporator and 

dried in vacuum dryer. The residue from the extraction was 

redissolved in methanol to a final known concentration. 

 

Total phenolic content (TPC): The TPC of the honeys were 

determined by the method described by Singleton et al. and with 

some modifications
13

. An aliquot of 200 µL of sample 

(honey/phenolic extract) mixed with 200 µL Folin-Ciocalteu 

reagents for 3 min and then 600 µL of a 20% sodium carbonate 

(Na2CO3) solution was added and diluted to a final volume 10 

mL with water and mixed thoroughly. The sample was kept for 

90 min incubation in the dark place. Absorbance of the solution 

was taken at 765 nm. Gallic acid was used to calibrate the 

standard curve (0.2-0.8 mg/mL; Y=0.5x+0.6515; R
2
=0.99) and 
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the results were expressed as mg of gallic acid equivalent 

(GAE) per 100g of honey. 

 

Total flavonoid content (TFC): The TFC content was 

determined by the aluminium chloride colorometric assay and 

with some modification
14

. A sample of 50 µL honey sample was 

taken in a volumetric flask. At first, 0.3 mL NaNO2 aqueous 

solution (5g /100 mL) was added the flask. After 5 min, 0.3 mL 

of AlCl3 aqueous solution (10 g/ 100 mL) was added to mix 

vigorously. Then, after 6 min 2 mL of 1 M NaOH was added to 

the mixture. Immediately, the reaction flask was diluted to 10 

mL with distilled water and thoroughly mixed. Absorbance of 

the mixture, pink in color, was measured at 510 nm versus 

prepared water blank using a spectrophotometer. The reading 

was used and expressed as mg of catech in equivalents (mg 

CE/100 g) of honey. 

 

Antioxidant activity of Honey: DPPH free radical-

scavenging assay (%RSA): To determine (%RSA), DPPH 

assay was used described by Gyamfiet al. and Siliciet al., 

(2010); and with some modifications 
15,16

. Briefly, each sample 

of 50 µL of honey (1 g honey in 4 mL methanol and phenolic 

extract) was mixed with 450 µL Tris-HCl and 1000 µL of 6 × 

10
-5

 M DPPH in methanol. The mixture was kept for 2 h at 

room temperature for incubation in the dark and the absorbance 

was taken at 517 nm using a spectrophotometer and methanol 

was used as a blank. RSA% of the sample was calculated 

according to the formula: 
 

%RSA =
absorbance of control − absorbance of sample

absorbance of control 
 

 

Ferric-reducing/antioxidant power assay (FRAP): FRAP 

assay of honey samples was measured according to Benzie and 

Strain
17

 and with some modifications. The prepared stock 

solutions contained 300 mM acetate buffer (3.1 g Sodium 

acetate and 16 mL galacial acetic acid) at pH 3.6, 10 mM TPTZ 

(2, 4, 6- Tripyridyl-s-triazine) solution in 40 mMHCl, and 20 

mM FeCl3.6H2O solution and then kept in at 37℃ warm before 

using. The sample of honey (150 µL) was mixed with 2850 µL 

and then allowed to react with FRAP solution for 30 min in the 

dark condition at room temperature. Reading of the incubated 

sample was taken at 593 nm. FeSO4.7H2O (100-600 µM) 

solution was used for the calibration curve and the results were 

expressed as the FRAP value (µM Fe (II)) of per g honey 

solution. 

 

Statistical analysis: The data were analyzed by analysis of 

variance (ANOVA) using in SPSS v.20software (Chicago, IL, 

USA). Tukey’s HSD multiple range test was applied for 

comparing the differences among obtained triplicate results. The 

difference was considered to be significant at P< 0.05. 

Correlations of the analyzed data were obtained by Pearson’s 

correlation coefficient (r) in bivariate linear correlations 

Results and Discussion 

Physicochemical Characteristics: The physicochemical 

characteristics of ten monofloral honey were determined shown 

in Table-2. pH is an indicator of acidic or alkaline of samples. 
Honey samples were analyzed as an acidic nature, with pH 

values ranging from 3.94±0.01-4.93±0.06 where the sample H2 

showed highest pH and sample H5 showed lowest. The results 
were similar to 3.50–4.43 for Algerian honeys

18
. 

 

The moisture content of investigated monofloral honey samples 

ranged 15.40±0.38% to 21.53±0.14% (Table-2). Except the H1, 

H3 and H9 samples all other honeys had moisture contents below 

20%.The previous study about Chines honey showed the 
moisture content ranged from 19.8% to 29%

19
. According to 

Kayacier and Karaman; honey moisture of different origins 

showed varietal differences and it might range from 13% to 

29%
20

. 
 
The ash content of Chinese monofloral honey samples measured 
0.04±0.01% - 0.47±0.02% (Table-2). The similar results 
reported by some Romanian honeys ranged from 0.03 to 0.4

7
. 

 
The water activity of Chinese honey samples were ranged 
0.502-0.605 presented in Table-2. This results were comparable 
to those honeys from arid region (0.52 to 0.64) reported by 
Habib et al.

21
. 

 
Color intensity of Chinese honey samples were varied 
20.35±0.37 to 94.75±0.93 mm pfund. The color intensity of 
honey depends on its chemical composition especially pigments 
like chlorophylls, carotenoids, flavonoids, tannin derivatives 
and polyphenols. In this study sample H5 had the highest 
intensity and sample H10 showed lowest lightness (Table-2). 
 
Total phenolic content (TPC): According to analyzed data raw 
honey samples showed significantly higher phenolic content 
when compared with their phenolic extract. The TPC ranged 
from 5.64±0.31 to 55.12±0.51 (mg GAE/100g of honey) for 

phenolic extract samples and 8.70±1.20-136.17±5.46 (mg 
GAE/100 g of honey) for entire honey samples of different 
floral Chinese honeys presented in Table-3. It was observed that 

the TPC showed significant differences among the different 
floral sources sample. The average value of TPC was found in 
Chinese honeys were in between to the value ranged from 0.2 to 

141.83 mg/100g gallic acid equivalent of Rhododendrom 
honeys

16
.  

 
Total flavonoid content (TFC): Using a standard curve 
obtained from standard catech in (R

2
=0.9942), the total 

flavonoid content of honey samples (mgCE/100 g) varied from 
2.7±0.05-7.96±0.07shown in Figure-1. The highest amount of 

flavonoids was found in sample H5 while the lowest value was 
found in sample H10. Therefore, the results showed that TPC 

and TFC was affected by the honey color. The Similar results 
have been reported by Meda et al.

10
. 
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Figure-1 

Total flavonoid contents (TFC) of honey samples. The data are displayed with mean ± standard deviation (bars) of three 

replications. TFC values of monofloral honeys were significantly different at P<0.05 

 

Antioxidant activity: DPPH free radical-scavenging assay 

(%RSA): The analysis of free radical scavenging activity 

(%RSA) of Chinese honey samples determined by DPPH is 

presented in Table-3. The free radical scavenging assay ranged 

from 22.40±2.49% to 92.50±0.20%. In this study most of the 

Chinese honey samples of phenolic extracted showed >50% 

RSA (%) which was similar results of 58 Pakistani honeys was 

30.50±0.31%–77.43±0.77%
22

.  

 

Ferric-reducing/antioxidant power assay (FRAP): In general, 

higher TPC of honey samples indicated higher antioxidant 

capacity as well as FRAP values
23,24

. However, in overall honey 

samples H5(20.72±0.44 and 8.93±0.12 µmol FeSO4.7H2O/g 

honey)showed highest FRAP value while the sample 

H9(9.30±0.26 and 6.01±0.04 µmol FeSO4.7H2O/g honey) had 

lowest FRAP value presented in Table-3. In this study the 

FRAP values of honey were found higher in entire samples.  

Table-2 

Physicochemical analysis of ten Chinese honeys (means ± standard deviation) 

Sample pH Moisture (%) Ash (%) Water activity Color (mm pfund) 

H1 4.14±0.01 21.53±0.14 0.05±0.00 0.555 71.11±0.57 

H2 4.93±0.06 15.40±0.38 0.28±0.01 0.605 45.61±0.37 

H3 4.46±0.01 21.00±0.78 0.08±0.06 0.502 38.30±0.21 

H4 4.06±0.02 19.40±0.55 0.04±0.01 0.597 28.89±0.37 

H5 3.94±0.01 17.87±0.15 0.06±0.02 0.534 94.75±0.93 

H6 4.01±0.01 17.46±0.15 0.15±0.00 0.573 89.92±0.56 

H7 4.38±0.01 18.93±0.15 0.33±0.07 0.581 84.23±1.33 

H8 4.32±0.01 18.10±0.10 0.38 0.01 0.546 87.32±0.57 

H9 4.14±0.01 20.43±0.12 0.47±0.02 0.550 25.80±0.21 

H10 3.97±0.01 16.46±0.15 0.13±0.08 0.545 20.35±0.37 
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Table-3 

Total phenolic content (TPC), DDPH free radical-scavenging assay (%RSA), and Ferric-reducing/antioxidant power assay 

(FRAP) of Chinese honey samples 

Samples  TPC (mg GAE/100g) % RSA 
FRAP (µmol 

FeSO4.7H2O/g) 

H1 Entire 52.70±0.40
d
 28.59±0.24

b
 13.79±0.14

d
 

 Phenolic extract 16.22±0.66
c
 56.18±0.98

e
 6.63±0.03

c
 

H2 Entire 36.57±0.81
c
 33.53±0.12

c
 13.71±0.26

d
 

 Phenolic extract 14.24±0.43
bc

 72.71±0.18
f
 6.34±0.01b

c
 

H3 Entire 15.03±0.23
b
 37.64±0.42

d
 13.05±0.14

c
 

 Phenolic extract 13.63±2.17
bc

 81.02±0.58
g
 6.36±0.01b

c
 

H4 Entire 12.30±0.53
ab

 50.35±2.25
e
 11.18±0.15

b
 

 Phenolic extract 12.74±0.47
b
 83.29±0.53

g
 6.20±0.02

ab
 

H5 Entire 136.17±5.46
g
 22.40±2.49

a
 20.72±0.44

h
 

 Phenolic extract 55.11±0.52
g
 32.78±0.11a 8.93±0.12

f
 

H6 Entire 114.63±0.70
f
 25.36±0.26

ab
 19.02±0.12

g
 

 Phenolic extract 36.82±1.08
f
 38.85±0.69

b
 8.69±0.15

f
 

H7 Entire 67.30±1.40
e
 26.30±0.19

b
 16.92±0.10

e
 

 Phenolic extract 23.45±1.36
d
 51.04±0.52

d
 7.82±0.22

d
 

H8 Entire 68.77±0.50
e
 25.39±0.95

ab
 18.24±0.23

f
 

 Phenolic extract 29.05±0.74
e
 48.08±0.83

c
 8.16±0.10

e
 

H9 Entire 8.70±1.20
a
 62.96±0.37

f
 9.30±0.26

a
 

 Phenolic extract 8.09±0.43
a
 92.50±0.20

i
 6.01±0.04

a
 

H10 Entire 9.57±0.12
a
 52.89±2.44

e
 11.77±0.21

b
 

 Phenolic extract 5.64±0.31
a
 88.14±1.92

h
 6.02±0.05

a
 

Data are presented as mean ± SD. Significantly different values are represented by different letters. GAE indicates gallic acid 

equivalents; CE, Catechin equivalents 

 

Conclusion 

In conclusion, the entire honey showed higher amount of 

antioxidant activity compared to the phenolic extract of honey 

samples. In the analysis process phenolic extracted honey 

samples were reliable and more accurate activity results. This 

study showed that the different floral sources and different 

regional honeys in China contained phenolic compounds, 

flavonoids and as well as good quality of antioxidant activity, 

which might have health protection potential. The antioxidant 

contents and physicochemical properties of different floral 

sources honey sample might be depend on the botanical and 

geographical origin and climatic characteristics of different 

areas.  

 

References 

1. Codex Alimentarius Commission (2001). Revised Codex 

Standard for Honey. Codex STAN 12-1981, Rev. 1 

(1987) Rev. 2 (2001). 



International Research Journal of Biological Sciences ________________________________________________ISSN 2278-3202 

Vol. 5(4), 45-50, April (2016) Int. Res. J. Biological Sci. 

 International Science Community Association  50 

2. White J.W. (1979). Composition of honey. In E. Crane 

(Ed.), Honey: A comprehensive survey (157–158). 

London: Heinemann. 

3. Orhan F., Sekerel B.E., Kocabas C.N., Sackesen C., 

Adaliog ˘lu G. and Tuncer A. (2003). Complementary 

and alternative medicine in children with asthma. Annals 

of Allergy, Asthma, and Immunology, 90, 611–615. 

4. Silva L.R., Videira R., Monteiro A.P., Valentao P. and 

Andrade P.B. (2009). Honey from Luso region 

(Portugal), Physicochemical characteristics and mineral 

contents. Microchemical Journal, 93, 73–77. 

5. The National Honey Board (2002). Honey: Health and 

therapeutic qualities. Lashley Street Longmont, 

<http://www.nhb.org>. 

6. Al-Mamary M., Al-Meeri A. and Al-Habori M. (2002). 

Antioxidant activities and total phenolics of different 

types of honey. Nutrition Research, 22, 1041–1047. 

7. Al M.L., Daniel D., Moise A., Bobis O., LAslo L. and 

Bogdanov S. (2009). Physico-Chemical and bioactive 

properties of different floral origin honeys from 

Romania. Food chemistry, 112, 863-867. 

8. Yao L., Datta N., Tomás-Barberán F., Ferreres F., Martos 

I. and Singanusong R. (2003). Flavonoids, phenolic acids 

and abscisic acid in Australian and New Zealand 

Leptospermum honeys. Food Chemistry, 81, 159–168. 

9. Chen L.Z., Xue X.F., Ye Z.H., Zhou J.F., Chen F. and 

Zhao J. (2011). Determination of Chinese honey 

adulterated with high fructose corn syrup by near infrared 

spectroscopy. Food Chemistry, 128, 1110–1114. 

10. Meda A., Lamien C.E., Romito M., Millogo J. and 

Nacoulma O.G. (2005). Determination of the total 

phenolic, flavonoid and proline contents in Burkina 

Fasan honey, as well their radical scavenging activity. 

Food Chemistry, 91,571-577. 

11. AOAC (1990). Official methods of analysis. In K. 

Helrich (Ed.) (15th ed.). Arlington, VA, USA: 

Association of official Analytical Chemists, Inc. 

12. Ferreira I.C.F.R., Aires E., Barreria J.C.M. and Estevinho 

L.M. (2009). Antioxidant activity of Portuguese honey 

samples: Different contributions of the entire honey and 

phenolic extract. Food Chemistry, 14, 1438-1443. 

13. Singleton V.L., Ortthofer R. and Lamuela-Revontos 

R.M. (1999). Analysis of total phenols and other 

oxidation substrates and antioxidants by means of Folin-

Ciocalteu reagent, In: packer, L, (Ed,), Methods in 

Enzymology, Oxidant and Antioxidant (Part A), vol. 299. 

Academic press, Sand Diego, 152-178.  

14. Zhishen J., Mengcheng T. and Jianmin W. (1999). The 

determination of flavonoid contents in mulberry and their 

scavenging effects on superoxide radicals. Food 

Chemistry, 64, 555-559. 

15. Gyamfi, M.A., Yonamine, M., and Aniya, Y. (1999). 

Free-radical scavenging action of medicinal herbs from 

Ghana: Thonningiasanguinea on experimentally-induced 

liver injuries. General pharmacology, 32(6), 661-667. 

16. Silici, S., Sagdic, O., andEkici, L. (2010). Total phenolic 

content, antiradical, antioxidant and antimicrobial 

activities of Rhododendron honeys. Food chemistry, 121, 

238-243. 

17. Benzie I.F.F. and Strain J.J. (1996). The Ferric Reducing 

Ability of Plasma (FRAP) as a Measure of “Antioxidant 

Power”: The FRAP Assay. Analytical Biochemistry, 239, 

70-76.  

18. Ouchemoukh S., Louaileche H. and Schweitzer P. 

(2007). Physicochemical characteristics and pollen 

spectrum of some Algerian honeys. Food Control, 18, 

52-58. 

19. Acquarone C., Buera P. and Elizalde B. (2007). Pattern 

of pH and electrical conductivity upon honey dilution as 

a complementary tool for discriminating geographical 

origin of honeys. Food Chemistry, 101, 695-703. 

20. Junzhen P. and Changying J. (1998). General 

Rheological Model for Natural Honeys in China. Journal 

of Food Engineering, 36, 165-168. 

21. Habib H.M., Meqbali F.T.A., Kamal H., Souka U.D. and 

Ibrahim W.H. (2013). Physicochemical and biochemical 

properties of honeys from arid regions. Food Chemistry, 

153, 35-43. 

22. Noor N., Sarfraz R.A., Ali S. and Shahid M. (2014). 

Antitumour and antioxidant potential of some selected 

Pakistani honeys. Food Chemistry, 143, 362-366 

23. Alves A., Ramos A., Goncalves M.M., Bernardo M. and 

Mendes B. (2013). Antioxidant activity, quality 

parameters and mineral content of Portuguese monofloral 

honeys. Journal of Food Composition and Analysis, 30, 

130-138. 

24. Tezcan F., Kolayli S., Shahin H., Ulusoy E. and Erim 

F.B. (2011). Evaluation of organic acid, saccharide 

composition and antioxidant properties of some authentic 

Turkish honeys. Journal of Food and Nutrition Research, 

50, 33-40. 


