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ABSTRACT

Reaching for a spoon of honey may do more than Igisgtisfy a sweet tooth; this paper
looks to compare the ferric reducing abilities tafgma (FRAP), for a 5 honey sampled from
around the world. FRAP was found to be as followstfalian Manulka+15 > Ibn Hayan II
> |bn Hayan | > As-Sombola (KSA) > Ibn Hayan (lftaq) > Essex-Bx (UK). The main
indicator of anti-oxidant power was the total pdigpol contents, and
hydroxymethylfulfural (HMF) to test the freshnedsach sample sourced. All of the honey
studied had an additive impact of the levels of-aridants in blood plasma. This plasma
was collected from 25 randomly selected healthyemadlunteers from Baghdad, Iraqg.
FRAP values were determined using different comaéinhs of honey samples and found to
have a positive correlation for all the honey imgd in this study. Interestingly, Ibn Hayan
(I demonstrated a significant difference betweg&perimentally determined and calculated
FRAP values. This may be attributed to the possibibf excess metallic or herbal
contaminants; this seems plausible given the welgburity of its Australian counterpart,
Manulka+15.

Sl b Jend B allaall (5 g8 A o

gl Jana anild
oAl e S daala Aauall 4

dadal)

Lallall ) W) Gary s (Gl Jimy LlaS Ci el (B el Jusall Gabiad (iany andi Al slae (e s 3 58 sl
i & s ol Jue o) 2 55 8 A8 Hlay 308D ClalaaS g ) 5 0da 8 )08 Al ) 5 a8 L) jaa Adlll
h3aS Adinall g Y gl ddete ddaie ApeS Gud JIA e Lol @l 2SE N dpalall oda dlaiely g1 5 32
Uil Jue > 1 gbs o) > 2 0ls o) > i) 15+ Ksie Jue U5 308Y) Clalae dpalal
OS g -pSl Jue > 3 ks ) > 2 2l

On pe ol la Wb e Jing gla () Jue O aa g ol o) 81 350 A e AN el i (520 Al 3 e
Lok clise a0 e dul jall adi) dlb e e Al 8 58 pal (S o)W A o A s 30 s
Jia A0 3uSY) ol e () sl 5l i pgacal Al saiadl Ay Ll |5 s Slaiy A Cpe Bara Aaay LS (0
Lol 3835 sall BauSY) ol pia sy Juall (o ilasn gen el

1. INTRODUCTION

Antioxidants are part of the defense mechanism @b in the prevention of
degenerative diseases caused by oxidative streBsasustroke, cardiovascular diseases, and
cancer[1][3]. One of the main sources of antioxtdam food are those with high
polyphenolic levels. Reactive oxygen species (R@S)lt in the oxidative damage to lipids,
proteins, nucleic acids and carbohydrates. Prestugies show that ROS may be removed
by antioxidants including those found in honey [4].

The main components of Honey are a complex mixtirsugars (65-71%) and
water (21%). Polyphenols are the main antioxidémisd in honey. In order to maintain the
standard of honey, there are set criteria in variBuropean Countries.5The content and
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composition of honey varies with different florabusces as well as environmental
conditions. The polyphenolic content, color and enafls are the main sources of honey’s
antioxidant capacity[6], [7].

The HMF contents of honey are a measure of freshoiesoney. HMF results from
the thermal decomposition of fructose. The lattest main constituent of honey [5]. It varies
with processing conditions and prolonged storagelitimns such as high temperatures, the
lower the HMF the better the honey will be [8].

The antioxidant capacity of buckwheat honey haswshto increase the serum
antioxidant capacity in humans.9The total antiortdeapacity was studied in vitro and in
vivo [10], [11].

Various methods have been used for the evaluatiomntioxidants including,
spectrometric and electrochemical, chromatograiguileniques and biosensors [12], [14].

The ferric reducing antioxidant power, FRAP, modsl one of the main
specrophotometric methods of measuring the totabxdant capacity of a sample. It is
based on the color change associated with the tieduaf the iron (lll) complex with TPTZ
(2,4,6-tri(2-pyridyl)- 1,3,5-triazine) to its Feflcomplex measured = 593nm.Trolox or
ascorbic acids are used as references [11].

The aim of this study was to rank the antioxidaapacity of a selection of honey
namely; Manulka+15 (Australian), As-Sombula (KS&gsex-Bx (UK), Ibn Hayan types
(D, (1) and (M) (Iraq). The ferric antioxidarmeducing power, FRAP, assay using ascorbic
acid as a control will be used throughout this stigation. The total polyphenolic and HMF
contents of the types of honey understudy willhestigated using Folin’s method.

The in-vitro interaction of Ibn Hayan Honey’s andidants with plasma antioxidants
as compared with that reported for the AustralianMia+15. This forms the basis of an
attempt to establish the therapeutic benefits.

2. MATERIALSAND METHODS
All chemicals used in this work are of analyticehde from SIGMA Chemical Company or
otherwise stated. Iron (Il) sulphate heptahydr&&SQ.7H.0), Sodium acetate buffer, pH
3.6, 10mM 2,4,6- tri(2-pyridyl)-s-triazine (TPTZjerric chloride hexahydrate (Fe@®@H-0)
Honey samples, Ibn Hayan I, 1l and Ill, KSA, Esd®x and Australian Manuka +15. All
types of honey are spring 2012 produce and a mpammflomly selected 10supplies of the
same type. Human plasma, from 25 males age 20-25yedunteers from Baghdad
Province were collected by trained medical stafcéybic acid was used in this study as a
control because it has been proven to have posiit®xidant capacity using the FRAP
assay.All the honey samples had been previousbrdd to remove solid particles. All the
chemicals and solvents used were of analyticalegreRBRAP method used was as described
by Benzie and Strain (1996)1], with minor modification. This method is based the
reduction of a ferric 2,4,6- tri(2-pyridyl)-s-trieee (TPTZ) complex to its ferrous, colored
form, in the presence of antioxidants. Standardtswis of ferrous sulphate, FeSTH:0,
solution were used to produce calibration curv&gueous solutions of Eein the range of
0.25, 0.5, 1, 2 and 4 mM were used for calibratotih the FRAP reagent. Results were
expressed as ferrous reducing ability of plasmaAERmMFe(ll). Fresh working FRAP
reagent was prepared at the beginning of everydatmy session. FRAP working reagent
was prepared by mixing 0.30M acetate buffer pH=, ®1IO0OM TPTZ and 0.020M
FeCk.6H20O solution in the ratio of 10:1:1 respectively. TRRAP reagent was warmed to
37°C in an incubator for 10 minutes then a reagenikbibsorbance reading was measured
using a spectrophotometer at 593 nm, using Shinfe890 UV instrument. Honey samples
were obtained from various geographical regiondiqudts of 2l of each of the diluted
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honey solutions were mixed with 1.0ml of FRAP redgend 1%l deionized water in
spectrophotometer cuvettes. Plasma samples weea fabim randomly chosen male, age
20-25years, lIragi volunteers, from Baghdad, andesdtdrozen. Prior to the sampling
procedure the frozen plasma samples were leftaw.tifhe honey selected for testing with
plasma were Manulka+15 (Australian), As-Sombula AKSEssex-Bx (UK), lbn Hayan
types (1), (II) and (lll) (Irag). The honey conceatton range used was 2, 4, 6, 8 and 10 (%
w/v). When testing the samples, 25f sample used was this time made up in the teset
in the following way:

. Plasma 125 and water 12,8
. Plasma 128 and honey 12,4
. Honey 12.%l and water 12

. Honey 2%l
Samples were mixed with 1ml of FRAP reagent andul 18eionized water in
spectrophotometer cuvettes. Absorbance was meaatrg@@3nm after incubation at &7
for 10 minutes. This meant that the final plasmacemtration used was 50% and the final
honey concentrations used were 1.0-10.0 (% w/v).iifean of three measurements is
reported.

Total polyphenol contents

The Golob method was used in this study [7]. Aesedf gallic acid solutions in the
range 10-250g/ml in water: methanol (1:1) was used to prephesdalibration curve. The
method is based on Follin's test for the total pbgnol contents expressed in mg gallic acid
equivalent (GAE) per kilogram of honey. Honey sagsplvere vortex mixed with warm
distilled water (1.0g / 10.0ml) at 500C for 10 ntiest 0.10ml of honey solution was vortex
mixed for 2 minutes with 1.0 ml of 0.20N Folin resg, 4.0ml of 1.5N sodium carbonate
was added. The mixture was mixed thoroughly fortlagominute and incubated in a water
bath at 450C for 10 minutes. The absorbance wasure@d ath = 593 nm using Shimatzu
1800 UV instrument.

Hydroxymethylfurfural (HMF)

A 5.0 ml of each honey sample was dissolved inhOdistilled water and thereafter
transferred to 25ml volumetric flask and made u@%0ml with distilled water [8]. And
2.0ml of each sample was placed into two test tames5.0ml solution of p-toludine was
added to each tube. 1.0ml of babituric acid wasddd each tube and 1.0ml of distilled
water was added to the other tube. The absorbaasaeeorded at 550nm using Shimatzu
1800 UV instrument.

Results and Discussion

FRAP values of the effect of different concentnasiaf Manuka-15 honey together
with Ibn Hayan honey types |, Il, and Ill using 50%% plasma are shown in in Table 1 and
plotted in Figure 1.



Kerbala journal of pharmacedutical sciences.No.(9) 2015 (9) 2andl AV anall o glall o3 S Alas

FRAP Values Against Honey Concentration
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Figure 1: FRAP values.

Table 1: Summary of FRAP values, total polyphewolstents and HMF contents for the six

types of honey

Type of Honey FRAP (mM) Total Polyphenolic HMF contents (mg/kg)
Contents GAE (mg/kg)

Manuka +15 (Australia) 0.141 £ 0.01 312 + 126 33.9+6.9
As-Sombola [(KSA) 0.125 £ 0.02 188 + 14.2 715+ 5.3
Essex-Bx (UK) 0.074 + 0.02 157 £ 119 12.7 £ 3.8
Ibn Hayan (1) (Iraq) 0.106 + 0.05 166 + 16.3 3271+ 4.6
Ibn Hayan (II) (Iraq) 0.133 £ 0.05 206 +11.4 282+3.1
Ibn Hayan (I1I) (Iraq) 0.109 + 0. 07 120 +18.0 346+79

The results show that the two indicators of theoaimdant power of honey viz.
FRAP values, total polyphenolic contents for th& sypes of honey give the same

conclusion and can be summarized as follows:

As HMF values are indicators of the freshness ofelyahe sequence of these honey
were found to be within literature values. The highel of HMF in KSA honey is mainly
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due to thelong term storage at high temperaturash® other hand the low HMF value of
Essex honey reflects its freshness.

All three types of Ibn Hayan honey fall within tiregernationally accepted level of
less than 40mg HMF/kg of honey. The sequence ehfress may be as follows:

Essex < Ibn Hllk Ibn Il = Ibn | = Aust M << KSA as-Sombola

This means that there is no clear correlation betwfeeshness and the antioxidant
power of these types of honey. Our results forpblyphenol contents are within the range
reported by other researchers [15], [17]. The nfaator for such difference is due to the
nectar contents of honey. This is related to tharenment in which bees live, with the
main element being the food available from flowarsl other sources. The polyphenol
contents of honey were generally accepted as the faator affecting the antioxidant
ability of honey. This was attributed to the disdipn of the negative charge on free radicals
when they become attached to the delocalized systepolyphenols, hence reducing the
activity of the free radicals.
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