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Abstract: The antioxidative property analysis was carried out for six different honey samples collected from
different apiaries in India. The antioxidative property was determined on the basis of total phenol content in
the six honey samples and their antiradical scavenging activity (DPPH assay). From the honey samples
analysed, honey sample AP3 was found to have maximum antioxidative property. The total phenol content of
honey sample AP3 was found to be 1.1 mg/L and the antiradical scavenging activity was found to be about
63.63%. Hence further honey sample AP3 was subjected to LC/MS analysis in order to know its composition.
From the LC/MS analysis it was found that honey sample AP3 contains L- ethionine, N- acetyl glycine, oxamic
acid, succinimide, xanthurenic acid, brivudin, histidine, quisqualic acid, quanosine and sissotrine. As the honey
sample AP3 has significant antioxidative property, it can act as a good antimicrobial agent, effective wound
healer which has no side effects, food preservative which is rich in nutrition.
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INTRODUCTION The objective of this study was therefore to identify

Honey is a natural sweet substance produced from from different apiaries based on its total phenol content
the nectar of blossoms. It has high nutritional value. and antiradical scavenging activity by DPPH method. The
Gluconic acid is the predominant acid present in honey. honey sample that showed good antioxidative property
The pH of honey ranges from 3.2 to 4.5. Honey also was further subjected to Liquid Chromatography Mass
contains many amino acids like proline, phenylalanine, Spectroscopy (LC/MS) in order to identify its
aspartic acid with a concentration greater than 200 ppm composition.
[1]. Honey is a super saturated sugar solution which
majorly contains glucose and fructose. MATERIALS AND METHODS

Honey has a very good antioxidative property like
that of many fruits and vegetables. The antioxidative Five honey samples (AC1, AC2, AC3, AC4 and AC5)
property  of honey varies depending upon its floral were collected from different apiaries (Kasargod, Tanjore,
source [2]. Honey, being a complex natural liquid, is Erode, Bangalore and Warangal respectively) and one
reported to contain at least 181 compounds [3]. Honey commercial honey sample (AP) was bought from the local
also contains a wide range of minor  compounds  which market (Table 1).
are    also   known   to   have   antioxidative     property.
The composition  of  honey  is rather variable and Total Phenol Content Analysis: Honey samples collected
primarily depends on the floral source; other than floral from different geographical origins were analysed for its
sources, seasonal and environmental factors and total phenolic content as many research paper suggest
processing also contributes for its composition. It was that phenolic components present in the honey are
previously reported that a strong correlation exists responsible for its antimicrobial property. Total phenolic
between antioxidant property of honey and its total content in honey was analysed using Folin- Ciocalteu
phenolic content [2]. method [4].

the antioxidative property of honey samples collected
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Table 1: Details of the honey samples collected from different geographical
locations.

Sl No Sample No Date of Collection Place of Collection
1 AC1 2/12/2012 Kasargod
2 AC2 1/01/2012 Thanjavur
3 AP 3/11/2012 Thanjavur
4 AC4 10/11/2012 Erode
5 AC5 9/1/2013 Bangalore
6 AC6 12/1/2013 Warangal

Gallic Acid Standard Calibration Curve: Gallic acid
standard calibration curve is necessary in order to counter
plot the values obtained for the different honey samples
using Folin- Ciocalteu method so that the concentration
of phenolic acid in each honey sample can be determined
[5].

Gallic Acid Stock Solution: In a 100 ml volumetric flask,
0.5 g of dry gallic acid was dissolved in10 ml of ethanol
and was diluted with water.

Sodium Carbonate Solution: 200 g of anhydrous sodium
carbonate was dissolved in 800 ml of distilled water and
boiled on a water bath. After cooling, a few crystals of
sodium carbonate were added and after 24 hours, it was
filtered and later water was added and made up to 1 litre.

To prepare a calibration curve, 0, 1, 2, 3, 5 and 10 ml of
the above phenol stock solution was added into 100 ml
volumetric flasks and then the volume was diluted with
water. These solutions will have phenol concentrations of
0, 50, 100, 150, 250 and 500 mg/lit gallic acid, the effective
range of the assay. 

From each calibration solution, sample, or blank, 40 µl
was pipetted into separate cuvettes and to each 3.2 ml of
water was added and then 200 µl of the Folin-Ciocalteu
reagent was added to each tube and mixed well. It was left
for between 8 min and 30 sec and then 600 µl of the
sodium carbonate solution was added and shake well to
mix. The solutions were left at 20°C for 2 hours and the
absorbance of each solution was determined at 765 nm
against the blank (the "0 ml" solution) and plot between
absorbance and concentration was drawn. The
concentration of Phenolic compounds in each honey
sample was determined using the gallic acid standard
calibration curve.

Antiradical Scavenging Activity: The antiradical
scavenging activity of honey was determined by the
DPPH (2,2-diphenyl-1-picrylhydrazyl). Honey sample was
dissolved in methanol and a fixed volume of each honey
sample was mixed in a fixed volume of DPPH solution in

methanol. The mixtures were left for 15 minutes at room
temperature and then the absorbance was measured at
517nm. Blank sample contains methanol. The radical
scavenging activity was calculated according to the
formula.

Liquid Chromatography/mass Spectrometry (LC/MS)
Analysis of Honey Phenolics: The honey sample AP3 had
maximum phenol content was subjected to Liquid
Chromatography Mass Spectroscopy (LC/MS) in order to
determine its composition [6]

LC/MS was performed using a 150 mm - 3.9 mm i.d. 5-
ím XTerra RP18 instrument (Waters, MA) with diode array
detection (DAD) at 285 and 340 nm. Gradients were
generated using 0.05% formic acid in water (A) and
methanol (B), starting at 95% A; decreasing to 85% A in
10 min, to 70% A in 5 min, to 60% A in 5 min, to 55% A in
10 min, to 40% A in 20 min and to 20% A in 2 min; and
holding for 8 min. The flow rate was 0.8 mL/min.
Identification of honey phenolics was carried out by
comparing retention time and spectral characteristics of
unknown analytes and standards using the HP Chem
Station 1050A software.

Major peaks were further isolated and their identities
were confirmed by LC/MS. Positive-ion-mode
electrospray ionization (ESI)-MS spectra were recorded on
a Waters Alliance 2690 LC/MS system (Waters, MA)
using  the  following  conditions:   source   temperature
150°C, desolvation temperature 275 °C, capillary voltage
3.53 eV and cone voltage 16 eV. Spectra were scanned
over a mass range of m/z 120-650. Chromatographic
separation was done on a 150 mm - 2.1 mm i.d, 5µm
Discovery C18 (Supelco, PA) column with UV detection
set at 285nm and 340 nm. 

RESULTS

Gallic Acid Standard Calibration Curve: The Gallic acid
standard calibration curve was obtained by plotting
different concentrations of gallic acid against absorbance
that was read at 765 nm. The values obtained as follows
(Table 2) (Graph 1).

Total Phenolic Content in  Different  Honey  Samples:
The total phenolic content in each honey sample was
analysed by Folin Ciocalteau method. The absorbance
was  read at 765 nm. Out of the analysed honey samples,
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Table 2: Gallic acid standard calibration curve 
Concentration of Gallic Acid (mg/lt) Absorbance at 765 nm
0 0.00
50 0.024
100 0.052
150 0.103
250 0.160
500 0.270
Slope= 0.006 lt/mg

Table 3: Total phenolic content in different honey samples collected from
different geographical locations.

Serial Samples Absorbance Concentration
Number Analysed at 765 nm (mg/lt)
1 AC 1 0.577 0.961
2 AC2 0.371 0.618
3 AC3 0.660 1.100
4 AP1 0.277 0.461
5 AC4 0.633 1.055 phenolic content of honey sample AC3 was found to be
6 AC5 0.656 1.093

Table 4: Antiradical scavenging activity by DPPH method
Samples T1 B2 Scavenging activity %
AC1 0.459 0.006 39.6
AC2 0.227 0.018 30.4
AC3 0.718 0.024 63.63
AP1 0.669 0.006 11.6
AC4 0.469 0.042 43.07
AC5 0.388 0.018 50.67
T1= sample absorbance B1= blank absorbance= 0.750

Graph 1: Gallic acid standard calibration curve

sample AC3  was  found  to  have  maximum
concentration of total phenolic content. The total

1.1 mg/lt (Table 3).

Antiradical Scavenging Activity of Honey Samples:
Antiradical scavenging activity of different honey
samples was done by DPPH method. Based on the
absorbance of the blank and the sample, the inhibition
percentage was determined. Out of the honey samples
analysed, honey sample AC3 showed maximum inhibition
percentage. The inhibition percentage of honey sample
AC3 was found to be 63.63% (Table 4).

Table 5: LC/MS Compound details (Major Ms Values)

S.no Name Formula Exact Mass Obtained Values Nature/Derivative

1 Indole -3- acetaldehyde C H NO 159.06841 158.8 DERIVATIVE10 9

2 L- ethionine C H  NO S 163.06670 162.8 DERIVATIVE6 13 2

3 2-hydroxylippuric acid C H NO 195.03316 194.9 DERIVATIVE9 9 4

4 S- carboxy methyl – L- cystiene C H NO  S 179.02523 178.9 DERIVATIVE5 9 4

5 formiminoaspartate C  H  N O 160.04841 159.9 DERIVATIVE5 8 2 4

6 N-acetylglycine C H NO 117.04259 116.8 DERIVATIVE4 7 3

7 Oxamic acid C H NO 89.01129 88.9 DERIVATIVE2 3 3

8 succinimide C H NO 99.03203 98.9 DERIVATIVE4 5 2

9 xanthurenic acid C H NO 205.03751 204.9 DERIVATIVE10 7 4

10 hypotaurine C H NO S 109.01975 108.9 DERIVATIVE2 7 2

11 methyl-5 chloro-5 oxovalerate C H ClO 164.02402 163.9 DERIVATIVE6 9 3

12 isatin C H NO 147.03203 146.9 DERIVATIVE8 5 2

13 brivudin C H BrN O 332.0007 331.8 DERIVATIVE11 13 2 5

14 N- acetylglycosamine 6- sulfate C H NO S 301.04675 300.8 DERIVATIVE8 15 9

15 N-tigloylglycine C N NO 157.07389 156.9 DERIVATIVE7 11 3

16 histidine C H N O 155.06948 154.9 DERIVATIVE6 9 3 2

17 lencil C H N O 234.13683 234.9 DERIVATIVE13 18 2 2

18 quissualic acid C H N O 189.03857 188.9 DERIVATIVE5 7 3 5

19 quanosine C H N O 283.09167 283.0 NATURE10 15 5 5

20 sissotrine C H O 446.12130 446.1 NATURE22 22 10
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Graph 2: The peaks obtained from the LC/MS analysis of the honey sample AP3 is as follows.

LC/MS Analysis of Honey Sample AP3: The LC MS act as an effective antimicrobial agent, effective wound
analysis of the specific honey sample was done and the healing property, food preservative which is rich in
composition of honey was found. From the phenolic nutrition.
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contains L- ethionine (162.8), N- acetyl glycine (116.8), ACKNOWLEDGMENT
oxamic acid (88.9), succinimide (98.8), xanthurenic acid
(204.8), brivudin (331.8), histidine (154.9), quisqualic acid The authors acknowledge with thanks for the
(188.9),  quanosine   (283.0),  sissotrine  (441.1)  (Table 5) facilities provided by the Vice-Chancellor, Dean
(Graph 2). (Sponsored Research), Dean, School of Chemical and

DISCUSSION Thanjavur

Characterization of the phenolics and other REFERENCES
components in honey is responsible for its antioxidant
effects which is essential to improve the knowledge about 1. Amy E. Jeffrey and Carlos M. Echazarreta, 1996.
honey as a source of antioxidants[6]. Several components Medical uses of honey. Rev. Biomed, 7: 43-49.
of honey such as phenolics, peptides, organic acids, 2. Gheldof, N. and N.J. Engeseth, 2002. Antioxidant
enzymes, vitamins and Maillard reaction products have capacity of honeys from various floral sources based
potential to serve as good antioxidants [5]. Not much on the determination of oxygen radical absorbance
information is available on the phenolic profiles of honeys capacity and inhibition of in vitro lipoprotein
from floral sources common in India. oxidation in human serum samples. J. Agric. Food

In the present study, the total phenol content and Chem., 50: 3050-3055.
antiradical  scavenging  assay  were studied. Out of the 3. White, J.W., 1975. Composition of honey. In Honey,
six samples studied, honey sample AP3 was found to A Comprehensive Survey; Crane, E. Ed.; Crane,
have maximum total phenol content of about 1.1 mg/lt. Russak & Company: New York, pp: 157-20.
Results of antiradical scavenging assay showed good 4. Dimins, F., P. Kuka and I. Augspole, 2010.
inhibition percentage  of  about  63.63%   in  honey Characterization of honey antioxidative properties
sample AP3. Hence it is evident that the honey sample Food Innova (International food innovative
AP3 has good level of phenolic acids, flavonoids and conference).
amino acids. 5. Andrew Waterhouse, 2012. Folin-Ciocalteau Micro

Further, the honey sample AP3 that was subjected to Method for Total Phenol in Wine Department of
LC/MS analysis in order to identify its components. From Viticulture & Enology University of California, Davis
the major peaks obtained, the components of the honey 6. Nele Gheldof, Xiao-Hong Wang and Nicki J.
sample were found to be L- ethionine, N- acetyl glycine, Engeseth, 2011. Identification and Quantification of
oxamic acid, succinimide, xanthurenic acid, brivudin, Antioxidant Components of Honeys from Various
histidine,  quisqualic   acid,   quanosine,   sissotrine. Floral Sources, Department of Food Science and
These components are responsible for a marked Human Nutrition, 259 ERML, 1201 West Gregory
antioxidative property of honey sample AP3. Hence it can Drive, University of Illinois, Urbana, Illinois 61801.

Biotechnology and Research Guide, SASTRA University,


