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Honey as
Nutrient and Functional Food,

Stefan Bogdanov
INTRODUCTION

As the only available sweetener honey was an impbfbod for Homo sapiens since his very beginnings
Indeed, the relation between bees and Homo sagiaried as early as stone ageln order to reach the
sweet honey, man was ready to risk his life (FidreAlready the first written reference to honay,
Sumerian tablet writing, dating back to 2100-20GD), Bientions honey’s use as a drug and an ointtent
see Chapter 1 on Honey and History. In most ancigliires honey has been used for both nutritional
purposes and for medicife '** 1% 8 According to the bible, the wise Solomon has :sddt honey my
son, because it is good” (Old Testament, proverb34The belief, that honey is a nutrient, drud an
ointment has been carried into our days. For a tong in human history it was the only known sweete
until industrial sugar production began to replaadter 1800'*. In the long human history honey has been
not only as a nutrient but also as a medi¢ifieA medicine branch, called apitherapy, has deeldp
recent years, offering treatments for many disebgdsney and the other bee products (see Chapter 7

At present the annual world honey production isuatio? million tons, which is less than 1% of tbeat
sugar production. Today, honey is one of the lagtated natural foods. The consumption of honfgrdi
strongly from country to country. In the major legrproducing and exporting countries China and
Argentina the annual consumption is small: 0.1.20kg per capita. It is higher in developed cowstyi
where the home production does not always covemtmiet needs. In the European Union, which is both
major honey importer and producer, the annual aopsion per capita varies from medium (0.3-0.4 k) i
Italy, France, Great Britain, Denmark, Portugalhigh (1-1.8 kg) in Germany, Austria, Switzerland,
Portugal, Hungary, Greece, while in overseas camsuch as USA, Canada and Australia the averge p
capita consumption is 0.6 to 0.8 kg/year (see H@leapter on this homepage)

Different surveys on nutritional and health aspettsoney have been compil&y>® 37 157, 164, 250, 255

COMPOSITION AND NUTRITIONAL REQUIREMENTS
Carbohydrates

Main sugars are the monosaccharides fructose aedsg. Beyond the two monosaccharides, about 25
different oligosacharides have been detected, lstwheem nutrition relevant ones such as panose, 1-
kestose, 6-kestose, palatind§e®? The principal oligosaccharides in blossom horreytlae disaccharides
sucrose, maltose, trehalose and turanose. Honeyde®&y compared to blossom honey contains higher
amounts of oligosaccharides, and also trisacclmsedeh as melezitose and raffinose. During digeshe
principal carbohydrates fructose and glucose aigkyutransported into the blood and can be utdizer
energy requirements of the human body. A daily ddst0 g honey will cover about 3% of the required
daily energy

Proteins, enzymes and amino acids

Honey contains about 0.5% proteins, mainly enzyamesamino acids. Its contribution to human protein
intake is marginal with respect to quantity (Tab)e

Three main honey enzymes are diastase (amylassyngesing starch or glycogen into smaller sugasuni
invertase (sucrase, glucosidase), decomposingsuorto fructose and glucose, as well as glucogass,
producing hydrogen peroxide and gluconic acid fglatose. Since the saliva yields a sufficientlyhhig
activity of amylase and glucose oxidase, honeyrdrdaution to sugar digestion is of minor importanc
Honey glucose oxidase producing hydrogen peroxiuight exert an antibacterial effect in the oralitav
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Table 1.A. Main honey nutrients, after’*: B Vitaminsin honey, according t
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54, 100, 101, 114

Ingredient Amount Recommended Daily I ntake"

in 100 g 1-4 4-15 After 15

yearsold yearsold yearsold
Carbohydrates kca 300 1000- 1400-2700 2400-3100
1100
Proteins g 0.5 13-14 17-46 44-59
Fats g 0 - - -
Minerals mg
Sodium (Na) 1.6-17 300 410-550 550
Calcium (Ca) 3-31 600 700-1200 1000-1200
Potassium (K) 40-3500 1000 1400-1900 2000
Magnesium (Mg) 0.7-13 80 120-310 300-400
Phosphorus (P) 2-15 500 600-1250 700-1250
Zinc (Zn) 0.05-2 3 5-9.5 7-10
Copper (Cu) 0.02-0.6 0.5-1 0.5-1 0.5-1
Iron (Fe) 0.03-4 8 8-15 10-15
Manganese (Mn) 0.02-2 1-1.5 1.5-5 2-5
Chromium (Cr) 0.01-0.3 0.02-0.06 0.02-0.1 0.03-1.5
Selenium (Se) 0.002-0.01 0.001- 0.001-0.006 0.003-0.007
0.004

Vitamins mg/kg
Phyllochinon (K) ca. 0.025 15 20-50 60-70
Thiamin (By) 0.02-0.9 0.6 0.8-1.4 1-1.3
Riboflavin (B,) 0.01-0.9 0.7 0.9-1.6 1.2-1.5
Niacir? (Bs) 0.10-2.7 (170-355)* 7 10-18 13-17
Panthothenic acid @3 0.02-1.9 4-6 6
Pyridoxin (Bs) 0.01-0.32 0.4 0.5-1.4 1.2-1.6
Folic acid (B) 0.01-0.7 0.2 0.3 0.4
Ascorbic acid (C) 0.1-2.5 (52-62)* 60 70-100 100

% Niacin equivalents: 1 mg nicotinamide = 1 mg niaei60 mg tryptophan ( = niacin-precursor), *-@ueting to Chua

et al’® for Malaysian honey

Table 20ther trace dementsin honey, after’

Element mg/100 g Element mg/100 g
Aluminium (Al) 0.01-2.4 Lead (Pb)* 0.001-0.03
Arsen (As) 0.014-0.026 Lithium (Li) 0.225-1.56
Barium (Ba) 0.01-0.08 Molybdenum (Mo) 0-0.004
Boron (B) 0.05-0.3 Nickel (Ni) 0-0.051
Bromine (Br) 0.4-1.3 Rubidium (Rb) 0.040-3.5
Cadmium (Cd)* 0-0.001 Silicium (Si) 0.05-24
Chlorine (CI) 0.4-56 Strontium (Sr) 0.04-0.35
Cobalt (Co) 0.1-0.35 Sulfur (S) 0.7-26
Floride (F) 0.4-1.34 Vanadium (V) 0-0.013
lodine (1) 10-100 Zirkonium (Zr) 0.05-0.08

*- elements regarded as toxic, can be partiallgraghropological origin
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Vitamins, minerals and trace compounds

The amount of vitamins and minerals is small ardcntribution of honey to the recommended daily
intake (RDI) of the different trace substances @gmal (Table 2). It must be born in mind thafetiént
unifloral honeys contain different amounts of maisr®. A possible exception is the high content, measure
in Malaysian honey®.

Honey contains a number of other trace elementenfine nutritional point of view the minerals chm
manganese and selenium are of nutritional impoetaggpecially for children of the age of 1 to 1&ryd@he
elements sulphur, boron, cobalt, fluorine, iodme)ybdenum and silicon can be important in human
nutrition too, although there are no RDI valuesposed for these elements (Table 2).

Honey contains 0.3-25 mg/kg choline and 0.06 toglkmacetylcholiné®. Choline is an essential for
cardiovascular and brain function, and for cellu@mbrane composition and repair, while acetylcieoli
acts as a neurotransmitter.

Aroma compounds, taste-building compounds and polyphenols

There is a wide variety of honeys with differersités and colours, depending on their botanicalrot?g

The sugars are the main taste-building compounesefally, honey with high fructose content (e.@qcée)
are sweet compared to those with high glucose cdrat®n (e.g. rape). Beyond sugars the honey aroma
depends on the quantity and quality of honey aamndsamino acids. In the past decades some resgarch
honey aroma compounds has been carried out andthar&00 different volatile compounds have been
identified in different types of honey. Indeed, tnasoma building compounds vary in the differemqey of
honey depending on its botanical originHoney flavour is an important quality for its dipation in food
industry and also a selection criterion for constsnehoice.

Polyphenols are another important group of compsuwrith respect to appearance and functional
properties. 56 to 500 mg/kg total polyphenols weted in different honey types, depending on theeyo
type™® **2 Polyphenols in honey are mainly flavonoids (eugercetin, luteolin, kaempferol, apigenin,
chrysin, galangin), phenolic acids and phenolid arivatives™. The flavonoid content can vary between
2 and 46 mg/kg of honey and was higher in samplesyzed during dry season with high temperattites
The polyphenols are responsible for the antioxigoperties of honey.

ATHLETIC PERFORMANCE

The physiological action of gel and powdered foohlhoney as a
carbohydrate source for athlete performance, mailing one,
was studied recently under controlled condition&bsider and
coworkers'?* 126: 200202, 20445 hay increases significantly the heart
frequency and the blood glucose level during pemgorcé®. It did
not promote physical or psychological signs of fgigoemia in
fasted subject®? %! during resistance trainirtg’ or following
resistance trainintt* *?> In another trial the effect of low and high
glycemic index carbohydrate gels and honey wetedasn 64 km

z cycling performancé®® 2% Both high (glucose) and low Gl
(honey) gels increased cycling performance, homéygoslightly better than glucose. The carbohydrate
profile and Gl response of honey was identicahti bf a popular sports g& 2°® According to these
authors honey is well tolerated and can be an tefeecarbohydrate source for athletic performance.
Summarising the research on honey and sport mutiitis recommended that the amount of honey shoul
be adapted to the body weight and to the ingesitiom before exercis&"

. 4 hours before exercise: ingest 4 g per kg bodghiei

. 1 hour before exercise: ingest 1 gram per kg boeight

. 10 minutes before exercise: ingest 0.5 g per kg baelght

. During exercises 30 to 60 g can be ingested dwautp hour of exercise.

After physical exercise or competition carbohydsatkeould be supplemented by protein for optimal
recovery. Dry honey, combined with whey protein f@asd to be more effective than protein combirregio
with glucose or maltodextrifi®. For optimal recovery athletes should consume abarhoney per kg body
weight within 15 minutes and repeat this procedarghe next 4 to 6 hours. Combining of honey with
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protein (3:1) may help to inhibit protein catabuligfter the exercid®. The results by Kreider and co-
workerg?* 126: 20020615 |d be confirmed by other researchers.

GLYCEMIC INDEX, GLUCOSE AND FRUCTOSE
Honey and Obesity

Due to its caloric content, it is expected thatdyoonsumption causes obesity. However, therecpats
that honey consumption triggers the release oftepegulating hormoné¥ It was shown that consumption
of one tablespoon of honey in warm water 1-2 oftes dinner diminished the hunger feeling of obese
individuals, who lost weight during the treatmerithim one montft® Lemon juice with honey has a long
tradition of use during fasting. During a 4 daytifag with 300 ml of lemon juice (half a lemon 290 water
and a teaspoon of honey ) led to a significangtteieduction of 2 kg and of free fat and totaldalo
cholesterof®

Glycemic index and diabetes
Glycemic index

The impact of carbohydrates on human health isid&ed controversially especially the understandfng
how the carbohydrate content of a given food affétwod glucose levels. Today, the dietary sigaifie of
carbohydrates is often indicated in terms of tlye@hic index (Gl). Carbohydrates having a low Gluioe

a small increase of glucose in blood, while thogh tigh Gl induce a high blood glucose level. Fose,
besides glucose the main honey sugar, has a @, odcrose: 68. Theoretically high-fructose horldes
acacia, tupelo, chestnut, thyme, calluna shoule laarelatively lower Gl. The only comprehensiveadat
honey Gl is the one presented in table 3. It i@basainly on data of different Australian honé&ys*

There was a significant negative correlation betwiegctose content and Gl is probably due to therdie
fructose/glucose ratios of the various honey typstes. It is known that unifloral honeys have irayy
fructose contenit™ ?%® Indeed, there is a significant negative correfabetween honey Gl and fructose
concentration (Arcot & Brand-Miller, 2005). Somenlegs, e.g. acacia and yellow box, with relativagghh
concentration of fructose, have a lower Gl thareotioney types (Table 3). A negative correlatiotwien
Gl and fructose was established, while there wasigmificant correlation between Gl and the othamdy
sugars. In a study with four North American honejth different fructose content the resulting Glues
were higher than those of the Australian study\aried between 69 and 74. In another US investigation
the Gl of a honey of an unidentified botanical rigzas found to be 3%. A study with German monofloral
honeys in 2008 revealed Gl values lying betweeat988% 3 while one with Turkish monofloral ones
from 2016 yielded values from 45 to’®® these studies citrus, acacia, chestnut, lither and thyme
honeys had Gl between 45 and 55. A German rapeyh@atka Gl of 64 while a German honeydew honey
had the highest Gl with 89, which was probably tuiés high melezitose content.

In experiments with humans Ahmad et al showedttitehoney induced glucose rise in blood is less
pronounced that that after intake of artificial Bgrcontrol and glucoSe

The effect of ingestion of a 75 g sugar solutiontaming linden honey or fructose/glucose controkerum
insulin and C-peptide values of healthy humansevasnined. These parameters were significantly lower
for honey. The mean serum glucose concentratioravgasower for honey, but direct comparisons at th
various times showed no significant differencesvieen the honey and the control. However, the andaru
the concentration-time profile for glucose respomas lower for the honey than the corfttdl

The GI concept claims to predict the role of caguvhtes in the development of obe&ity meaning that
low Gl honeys could be a valuable alternative ghiel sweeteners. In order to take into considenatie
guantity of ingested food, a new term, the glycelméd, is introduced. It is calculated as the giyimeindex
multiplied with the carbohydrate content in a giyemtion, divided by 100. Values lower than 10 are
considered low, 10 to 20 are intermediate onesaéingle 20 belong to the category “high”. For an el
honey portion of 25 g the glycemic load of mostdymis low and some are in the intermediate range
(Table 3).

Diabetes

The GI concept was developed to provide a numéaisiication of carbohydrate foods on the assumnpti
that such data would be useful in situations inclviglucose tolerance is impaired. Therefore fodt veiw
Gl should provide benefits with respect to diabeies to the reduction of coronary heart dis¥asghus,
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consumption of honeys with a low Gl, e.g. acaciadyomight have beneficial physiological effects and
could be used by diabetes 2 patients.

Diabetes 2 type

This diabetes type is not dependent on insulin.@yamas well tolerated by patients with diabetes of
unspecified typ¥ and on diabetes type-2 pati€hts® *°/ According to a recent study, long term
consumption of food with a high Gl is a significaisk factor for type-2 diabet&$ while relatively high
amounts from 70 to 90 g honey were administeretowitany problems for the type 2 diabété3 or even
had favourable effects on such patiéhts

In a clinical trial published in 2016 150 g honeyr patient was administered daily (n=20). Honey
consumption resulted in more hyperglycemia in thesgeents, but without diabetic ketoacidosis (DKo&)
hyperglycemic hyperosmolar state (HHS). Longer-teaney consumption resulted also in weight
reduction in all the patients, and control of itheod pressure in the patients, who had hypertartsifore
the honey intervention. The median duration ofttbeey intervention, without anti-diabetic medicimess
1.09 years, with a range from 0.42 to 13.5 yeaes. df the 20 patients continued the honey interoarior
more than 1 year, whereas the other 10 continueththrvention for one year or less. The only caigbe
discontinuation of the honey intervention was sesit hyperglycemia. Despite persistent hyperglyaem
all the patients, and persistence of the dyslipidemthe patients, who had dyslipidemia before the
intervention, the macro-vascular complicationstipalarly the coronary heart disease (CHD), did not
develop in any of them. On the contrary, the caaoular status improved in the patients, who hd® C
before the intervention. However, micro-vasculanpbcations developed in two patient volunteerspwh
continued the honey intervention, without medicjries more than 8 yeaf"s.

It is important to study not only the short terrfeef but also the long term ones on diabetes 2maEti The
results of this study demonstrate that 8-week ampsion of honey can provide beneficial effects ody
weight and blood lipids of diabetic patients. Oa tther hand, haemoglobin A (1C) values increased,
meaning that a cautious consumption of honey ismecendet

Diabetes type 1

Diabetes type 2 depends on insulin and is an autame disease. Honey seems to be also well tolebgted
type 1 diabetes patients. Honey caused a higheptge increase than comparable amounts of suorose
glucosé. The c-peptide is a mass of the insulin incread#dod.

It has been also hypothesised that fructose migftribute to the positive effect of honey on diaddét

Also, it was shown that honey (Gelam honey fromayaia) induced differential expression of MAPK, NF-
kappa B, IRS-1 (ser307), and Akt in HIT-T15 celtgl@xerts protective effects against diabetes-and
hyperglycemia-induced oxidative stress by improviraulin content and insulin resistarite

On the other hand it was found that linden honessed lower c-peptide increase than comparable asioun
of a fructose/glucose mixtuff& The contradiction between the two studies shbaldesolved.

Table 3.Glycemicindex (GI) and glycemic load (GL) for a serving (25 g) of honey, after? 4>
honey origin Fructose Gl AC GL (per
g/100g g/serving serving)
Acacia (black lockust)* Romania 43 32 21 7
Yellow box Australia 46 35+4 18 6
Stringy bark Australia 52 4414 21 9
Red gum Australia 35 4643 18 8
Iron bark Australia 34 48+3 15 7
Yapunya Australia 42 5245 17 9
Pure Australia Australia 58+6 21 12
Commercial blend Australia 38 6213 18 11
Salvation June Australia 32 6415 15 10
Commercial blend Australia 28 7216 13 9
Honey of unspecified origin Canada 8718 21 18
average 55 5545 18 10
Glucose 100
Fructose 19

AC = available carbohydrate
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Fructose

Fructose is the main sugar in most honeys (Tablaripver-consumption of fructose in today’s Amanc
diet, mainly in the form of high-fructose corn sgris suspected to be one of the main causes for
overweight problentg’. After reviewing clinical studies these authorsrfd that fructose ingestion leads to
a rise of de-novo lipogenesis, which finally hasuafavourable effect on energy regulation and aybo
weight.

In rat feeding experiments the hypertriglyceridegfiect observed after intake of fructose alonesdum
take place after feeding of honey fructose. Congpsveats fed with fructose, honey-fed rats hadhérg
plasmaa-tocopherol levels, higher-tocopherol/triacylglycerol ratios, lower plasma Nedncentrations
and a lower susceptibility of the heart to lipidgeadation. These data suggest a potential nuadidenefit
of substituting fructose by honey in the ingestisds®.

It was shown that in patients with hypertriglycendia, artificial honey increased TG, while honey
decreased T&. Recently it was found out that feeding rats by/d@oney solution decreased the weight of
the rats by decreasing their feeding frequéhcy

Feeding of honey or sugar to Wistar rats resultgt m increase of weight in comparison to controls
Sucrose fed fat cells were significantly largemtittae honey fed oné8:

Honey ingestion by humans leads to a rise of bfaattose concentration: in one case (rape honkeig), t
rise was lower than that achieved after fructosefmge controls, in the other cases it was samteaagtze
controls (acacia honey). Fructose metabolism mapwlbited by unidentified substances present @ th
rapeseed honéy

Fructoseintolerance or incomplete absor ption

It was shown that ingestion of 50 and 100 g honegdrmal humans has a laxative effect due to indetap
fructose absorptidi “*2 However these are quite large doses rarely ingéstnormal honey consumption.
On the other hand, in cases of fructose intoleraineeto different disorders (fructosurea, heregitarctose
intolerance, metabolic deficiency) honey consumpisonot recommendé&d

In the case of irritable bowel syndrome (IBS) higlttose foods, and also honey, are generally not
recommended® ?®’. However consumption of small quantities of gegoich honeys should pose less
problems or might be unproblematic.

Summarising the above research, honey has probably no or a weak effect on obesity compared to pure
fructose. However, thereisneed of further tests with human nutrition studies, carried with a variety of
unifloral honeys.

On the other hand caution is necessary when ingesting higher honey quantities or in cases of fructose
intolerance of malabsorption.

INFANT NUTRITION

The application of honey in infant nutrition usedose a common recommendation during
the last centuries and there are some interestisgreations reported. Infants on a diet
containing honey had better blood building andghéi weight increase compared to a diet
without honey"’. Honey was better tolerated by babies than suéfdaad compared to a
water based placebo significantly reduced cryinasels of infant§”’. Infants have a higher
weight increase when fed by honey than by sucarst showed less throw up than the
sucrose controfS’. Compared to sucrose, ingestion of honey by tsfegsulted in an
increase of haemoglobin content, better skin coldite no digestion problems were
encounterett’ ** Infants exposed to a honey regimen had a betigshwvincrease and during the regimen
were less susceptible to diseases than infantsdiedally or infants given blood building agerits

The positive effects of honey in infant diet areilatited to effects on the digestion process. Qrssible
cause is the well established effect of oligosaddba onB. bifidus®*’. When fed on a mixture of honey and
milk infants showed a regularly steady weight gaid had an acidophilic microorganism flora rictBin
bifidus'®”. In an other experiment with honey and milk it véaswn that the infants were suffering less
frequently from diarrhoea, and their blood contdingore haemoglobin compared to a diet based ooseicr
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sweetened mifR’. Feeding honey to infants improved calcium upiake the blood, resulting in lighter and

thinner faece¥.

There is a health concern for infants regardingptiesence oflostridium botulinumn honey. Since the
presence of this bacterium in natural foods is witogs and honey is a non sterilized packaged famd
natural origin the risk of a low contamination cahhe excluded. Spores of this bacterium can sativiv
honey, but they cannot build toxin. But in the séam of infants younger than one year the bacteoees
from honey can survive, grow, and theoreticallyldthe toxin. On the other hand humans older than 1
months can ingest honey without any risk. In soames, infant botulism has been explained by ingesti
honey'%* 243 263.333|n Germany about one case of infant botulismyeer is reported™. As a result of the
reported infant botulism cases some honey packeagysthe British Honey Importers and Packers
Association) place a warning on the honey labdl‘tha@ney should not be given to infants under 1hths
of age”. Recently, a scientific committee of the E&s examined the hazard@f botulinumin honey. It
has concluded, that no microbiological examinatioiisoney are necessary, as the incidenca.of
botulinumis relatively low and tests will not prevent infdootulism. In the EU countries the health
authorities have not issued a warning label on Zgogs. Also, the counter-indication of honey in
nourishing of infants in developing countries hasquestionet®.

For safety reasons honey should be given only to infants older than 1 year

FUNCTIONAL PROPERTIES

The functional properties of honey are tested imals and cell cultures. They are discussed inildata
separate sections and are summarised in the folgptable:

Effect

Tested honey type

Antibacterial, antifungal and antiviral
Antioxidant and hepatoprotective
Anti-inflammatory

Anticancerogenic and antimutagenic
Radioprotective

Immunoactivating and immunosuppressive
Antiatherogenic

Probiotic and prebeiotic

Antinociceptive

Anti-neurogenerative

Anti-osteporosis

Improves the renal funciont

Improves the spatial memory of rats
Anxiolytic, antinociceptive, anticonvulsant, antifessant

Improves the fertility of rats

ANTIMICROBIAL PROPERTIES

Different honey types

Different honey types

Different honey types

Different honey types

Tualang and Gelam honey

Different honeys, often unspecified

Different honeys, often unspecified

Different honey types

Different honey types

Different honey types

Tualang and honey of a unspecified floral origin
Honey of a unspecified floral origin

Honeydew honey

Different Nigerian honey of specified floral origin

Tualang, Malaysia and Palestine honey

The antimicrobial action of honey has been extamgikeviewed in 1992 by Molarf' **and in 2011 by Al-
Waili et al. *'. It has both a direct and an indirect action.

I ndirect antimicrobial action

Honey can fight microbial infection by its immunoti&ating, anti-inflammatory and prebiotic

activity.

Bee Product Scienceww.bee-hexagon.net2017 7




Book of Honey, Chapter 8

Direct antimicrobial action

Honey inhibits the growth of microorganisms andgiuffhe antibacterial

5).

effect of honey, mostly against gram-positive baatés very well
documented® 2" %2 ®4Both bacteriostatic and bactericidal effects have
been reported, against many strains, many of wdmelpathogenic (Table

In 1937 Dold et al. determined the antibacterialigcas inhibine. The
antibacterial assay carried out wibtaph. aureusvas senstitive to

hydrogen peroxide. Researchers using this methattifa good
correlation between the capaC|ty of honey to precheroxide and the inhibine value. Honey glucose

oxidase produces the antibacterial agent hydrogeoxme

357

, while another enzyme, catalase breaks it

down®®. Honey with a high catalase activity have a lowitzcterial peroxide activity " White
established a good correlation between the per@ddemulation capacity and the antibacterial agtivi
expressed as inhibitfé **° Lavie was the first to postulate the existencetbér antibacterial substances in

honey™.

Table 4Infections caused by bacteria that have found to be sensitive to honey

251, 254

Pathogen I nfection caused
Bacillus anthracis anthrax
Corynebacterium diphtheriae diphtheria

Escherichia coli
Haemophilus influenzae

Klebsiella pneumoniae
Mycobacterium tuberculosis
Proteus sp.

Pseudomonas aeruginosa
Salmonella sp.
Salmonella cholerae-suis
Salmonella typhi
Salmonella typhimurium
Serrata marcescens
Shigella sp.
Staphylococcus aureus

Streptococcus faecalis
Streptococcus mutans
Streptococcus pneumoniae
Streptococcus pyogenes

Vibrio choleriae

Actin. pyogenes, Kleb. Pneum., Noc. asteroids,iStreus,

Streptoc. agal., dysgal.,

Epiderm floccosum, Microsp. canis, M.. gypseunghioph.
rubrum, T. tonsurans, T. mentagr. var

E coli, Salmonella, Shigella, Vibrio, Hel. pylori

diarrhoea, septicaemia, urinary infections,
wound infections

ear infections, meningitus, respiratory
infections, sinusitis

pneumonia

tuberculosis

septicaemia, urinary infections
urinary infections, wound infections
diarrhoea

septicaemia

typhoid

wound infections

septicaemia, wound infections
dysentery

abscesses., boils, carbuncles, impetigo, wound
infections

urinary infections

dental carries

ear infections, meningitis, pneumonia, sinusitis
ear infections, impetigo, puerperal fever,
rheumatic fever, scarlet fever, sore throat,
wound infections

cholera

mastitis

tinea

peptic ulcer

Honey has been tested generally on individual bacteut it is able to inhibit a mixture of highly

concentrated different human pathogen bacteria

Different microbes present on the skin were alibited by the action of hon#&t}
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Different antibacterialsincrease the efficiency of action and reduce the chancesfor bacterial
resistence

It was reported that depending on the antibacta#dlit is possible to differentiate between theogide

and non peroxide antibacterial action. Using th& tifferent types of antibacterial substance® heen
determined, the chemical identity of which remambe determined. The substances have different
chemical characteristics: acidic, basic or newral that the main non-peroxide antibacterial agtigi

acidic”.

Studies with Malaysian Tualang honey showed alsat,the main non-peroxide antibacterial activity is
acidic'®®. Interestingly, honey acts best against bactaracedic medium. This is important from therapeutic
point of view as the wound medium is also acitlic

Truchado et al, using another antibacterial testsueed also mainly non-peroxide antibacterial #gfit7.
Thus, depending on the antibacterial test diffetgmes of antibacterial activity can be determined.
Summarising, antimicrobial effect of honey is daalifferent substances and depends on the botanical
origin of honey® °* 2°2 2%4There are non-peroxide antibacterial substandtsdifferent chemical origin,
e.g. and compounds with different chemical properti

1. Phenolics and flavonoigdpresent in honey are also likely candidates, asyroathem have been shown
to have antibacterial activity) 108 137 189 230. 25935, 1t in one study no correlation between honeyplies
and antibacterial actiff. In a study with Cuban unifloral honeys honeyshwiigher phenolic content
tended to have a higher antibacterial actiVity

2. The high sugar concentration of hofféyand also the low honey pHcan be responsible for the
antibacterial activity.

3. Undetermined components of the water and methaagtract of chestnut honey inhibit pathogenic
bacteria likeErwinia carotovora Yersinia enterocoliticaandAeromonas hydrophilanterfering in the
guorum signal (QS) system of bacteria. The badt&$asystem is thought to determine the virulerfce o
bacteria. The substances are thought to belorgetoarbohydrate fraction of hon&y:.

4. Carbohydrate break-down Maillard products, preseCanadian hon&y®” and probably also in any
honey, have an antibacterial activity. These sulostmare also present in fresh honey.

5. Antibacterialaromatic acid$® and 10-HDA, the main royal jelly acid with antitberial propertie€*
have also been found in honey.

6. An antibacteriahoney protein as defensin-1, which originates jyat¢elly, was also found in hon&¥;
7. Honey bacteria produce antibiotic-like antifungeptide compounds, e.g. bacillomycif'E #®

8. The strong antibacterial activity of Manuka hprmedue to the presence of the antibacterial smost
methylglyoxaf®.

9. Lysozyme*®
10. MRJP1-containing glycoproteffis
Summarising, following antibacterial factors arspensible for the antibacterial action

e Osmotic effect of sugars

e pH and honey acids

e Hydrogen peroxide

e Others: phendlics, carbohydrates, Maillard products, proteins, antibiotic-like peptides
methylglyoxal, and other non-determined substances

Contrary to the non-peroxide activity, the peroxite can be destroyed by heat, by light and byagesf
(Table 6). The antibacterial activity of light bsmsn honey was more influenced by these differestbfa
that of the dark honeydew honey. Thus, for optinantibacterial activity, honey should be stored toal,
dark place and should be consumed when fresh.

Some of the antimicrobial activity originates frone bees (the peroxide producing enzymes, the honey
acids, carbohydrates, defensin-1, antibiotic-lismpounds) while some of it originate of it from thlants
(methylglyoxal, polyphenols) while a third part migbe created during honey storage (Maillard presjuc
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Many of the honey antimicrobials are in fact proglliby honey probiotic bacteria, present in present
honey ™

I nfluence honey processing
In two papers the influence of honey conditioning atorage on antibacterial activity was tested:

Table 5.Influence of heat, light and storage on the antibacterial activity of honey against Staph. aureus
69, 72

after
Non-peroxide activity Peroxide activity
Storage: 15 monthsat rt light dark light dark
Blossom honey 76 86 19 48
Honeydew honey 78 80 63 70
Heat: 15 min 70°C
Blossom honey 86 8
Honeydew honey 94 78

antibacterial activity in % of the untreated colgrat — room temperature 20-26

In a paper from India in 2016 the effect of filtcat and processing (heating at°C7for 30 minutes) in 3
different honeys was tested in different bactesiedins. The MIC values increased from 6.25 %
(unprocessed honey) to 25 % (filtered honey) an#hgProcessed honely

Thus only fresh and unheated honey has optimurbauatérial activity. Early research showed that the
peroxide activity is destroyed by heat and by gferia the light*" *** **> On the other hand it was shown
that the non-peroxide activity is less susceptibleeat and lighit' "> *>> On the other hand, Maillard
products which are produced upon heating and stasgoney have also antibacterial actif#ty/. The
results are difficult to interpret as it is notataevhich type of antibacterial activity has beestdd in many
studies. However, taken a whole there is an ovdeatease of all activity upon storage, less ifeston the
dark.

For optimum activity store unheated honey in a dark cool place.
Bactericidal or bacteriostatic?

In most of the reports on honey antibacterial &ctio distinction has been made between the twot Mos
experiments report on stop of bacterial growthradteertain time. The higher the concentrationohger is
the period of growth inhibition. Complete inhibiti@f growth is important for controlling infectiofié

The bactericidal action of honey seems to be depdrah the time of honey action. The time for
bactericidal action depends on the bacteria typevary from several to 40 hours. The concentration
honey also plays a role. Honey concentrations kgrfriom 5 to 50 % have been found to be bactelicida
Generally, the higher the concentration, the fastebactericidal action can take pladte

Antiviral, fungicide, anti-parasite activity and neamaticidal activity

Antiviral activity: it was reported that honey has been shown tiinini vitro theRubellavirus **® , Herpes
virus?® 1°t P, sativum, N. sativa, Z. multiflora and Z. maaritihoneys from Irashowed anti- HIV-1
activity as tested by PCR, due to methylglyoxal,

High inhibitory activity against the influenza virof various sources was reported for Manuka hHBhey
due to methylglyoxa?

Anti-parasite activity

It was reported that honey inhibited the growtltthoée species of tHeeishmanigparasite®®® Honey extract
exhibited anthelmintic activify* Pakistan honey was found to exibit antiparasitiivity against the model
nematode Caenorhabditis elegahs

Neamticidal activity of honey against the model nemat@inorhabditis elegaris reported®

Honey hagungicide acitivity, but not many funghi species have bessted. It has antifungal activity
against dermatophytes, that can cause human my€dses). Such mycoses is a common disease in
humans. Honey has been shown to have a fungictdgtyaeagains dermatopytes from the genera
EpidermophytoniMicrosporumandThrichophytonall species that can affect humafis
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Recently honey samples from different floral soaraere evaluated for their ability to inhibit thevgth of
40 yeast strainggandida albicans, C. krusei, C. glabrata and Trisbporon spp. Rhododendron and
multifloral honeys have generally more inhibitoffeet than eucalyptus and orange honeys (P < 6%5)
Different unifloral honey from Slovakia also showaatifungal activity againg®enicillium crustosum, P.
expansum, P. griseofulvum, P. raistrickii and Rrveosum, mostly at concentration higher than 18%
Further studies are now required to demonstratesfantifungal activity has any clinical applicati

A mixture of honey and yoghurt was successfullye$o control vulvovvaginal candidasis of pregnant
womerf

The fungicide effect of honey agair®andida albicanss due to the effect of honey flavonoiisOn the
other hand bacteria strain BH072 with a antifurmggtide was isolated in horiéy/

Different Iranian honeys have antifungal activitgr@ida, Aspergillus Species and Trichophyton Rubftim

Invasive aspergillosis has become an increasingigmmoin immunocompromised patients in recent years.
Due to increased antimicrobial resistance, natgehts with medicinal and immunomodulatory effects
have gained more attention. Aspergilus infectecerféd with honey have a longer survival than cdstfb

Why is honey so successful in antivirulence therapy?
Thereview of Maddocks and Jenkins 2013

A review of Maddocks and Jenkiff§ addresses this issue.:It is
becoming increasingly apparent that honey impatt#e virulence
of bacterial pathogens in addition to affectindudel structure and

Bactericidal

Gramposive metabolism. This is an attractive attribute foraatimicrobial, and

ram negative . . . . . . - .

Vi studies investigating novel ways of treating baaténfection are
Figiizes beginning to focus on antivirulence treatmentseathan

traditional bactericidal or bacteriostatic remedtesney inhibits

quorum sensing and virulence. Honey reduces thacitsof
Antiachesive Sriinfenes. pathogenic microorganisms to obtain iron from theist is
Sireco prlave Suiverer. detrimental to both colonization and subsequengnession of

infection. Moreover these mechanisms demonstratenttney
functions via two independent mechanisms, bein battericidal
and antivirulent making it an attractive antimicadlwhose
multifaceted action is not likely to promote resiste. In summary:
the multiple effects of honey can be assigneddovidual subgroups, but collectively exert a condain
effect against numerous different types of micraorgm (see figure above) Honey can be used together
with antibiotics in a synergistice way in ordeiinorease antibiotic action.

Thereview of Carter et al. 2016

This review is about Manuka hon&as the antimicrobial properties of this type ofépis most widely
studied (see there all original references, helgtbe conclusions are given). In this review arguts for
using honey as an antimicrobial action for wide indeospitals are collected.

Source: Future Microbiol ® 2013 Future Medicine Ltd

As there are equally potent antimicrobial honege (selow antibacterial properties of monofloral dys),
probably the conclusions of this review which mautestly for manuka honey, are probably valid fér al
potent antimicrobial honeys.

Ultrastructural studies of bacterial cells and coomities treated by honey

Honey can profoundly alter the size and shape ctebial cells, although the extent of this varies i
different bacterial species. S. aureus culturedecewith manuka honey had more cells with comglete
septa compared to those treated with artificialdypsuggesting cells entered but failed to complete
division stage of the cell cycle, although extesntiese cells appeared normal by scanning electron
microscopy (SEM) More recently, phase-contrast imgdpllowing treatment with a sub-lethal dose of
manuka honey found cells of S. aureus and Badlhimilis were significantly smaller and were makelly
to have condensed DNA than those growing withouefyolt is difficult to directly compare these sesl
as they used different amounts of honey and tredttimaes, but overall the results suggest an urgoypf
growth and cell division, which is often seen ispense to nutritional and environmental stresses.
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Honey treatment has been reported to cause cuttfithe Gram negative species E. coli and P. arosgi
to have both abnormally shorter and longer celids @pparent degeneration of the P. aeruginosavesl|
supported by quantitative PCR analysis that shaavéd-fold down-regulation in honey-treated cells of
oprF, which encodes an outer-membrane porin thatpsrtant for structural stability.

‘Omics analyses assess the whole-cell responsiioiion by honey

The ability to assess whole cell outputs has rdialized the study of drug-pathogen interactionds lags
particular value for complex natural products li@ney where effects on multiple processes areylikel
Microarray and proteomic studies of bacteria exgdseéhoney suggested an induction of stress-related
processes and suppression of protein syntheside\@Werall this is fairly typical of a responsenbibitory
agents, honey produced a unique “signature” oerbfitial expression that included many proteing wit
hypothetical or unknown functions, suggesting ashovode of action. Specific genes or proteins fotand
be down-regulated in ‘omics analyses of S. auredsk coli 0157/H7 have functions relating to vinite,
guorum sensing and biofilm formation, and in Pugerosa there was a down-regulation of proteins
involved in flagellation. These phenotypes araaaitfor pathogens to establish and produce ineasiv
infection and indicate that as well as inhibitirrgwth, honey can reduce the pathogenic potential of
infecting bacteria.

Interactions between honey and conventional artitso

As well as use as a sole agent, there is scopesfiog honey to augment treatment with conventional
antibiotics. This may have particular value whembmmed with systemic agents that can be deliveved t
wound bed via blood circulation while honey is aggltopically. Combined treatments can also lower t
therapeutic dose of antimicrobial agents and pretvendevelopment of resistance, and in some cases
result in drug synergy, where the combined actiigtgreater than the sum of the individual actgtof
each drug partner. Different studies show a sutdesmergetic action of manuka honey and different
antibiotics.

I ndirect antimicrobial action

Honey hasmmuno-activating activity andprebiotic activity (see below) and thus can act as an intlire
activator of the organism defence system againstoines.

ANTIOXIDANT ACTION AND OTHER ACTIONSLINKED TOIT

., =k » N Vitro measured antioxidant activity
.f e » * » » Theterm “oxidative stress” describes the lackapfigbrium in the organism
'-Jt . between the production of free radicals and thgidiant protective activity.
“-:-., 0% ¢ The protection against oxidation is thought to prévsome chronic diseases.
%% ( The oxidative modification of the lipoproteins isnsidered to be an
®% important factor for the pathogenesis of arteriesisis.
Honey has been found to contain significant antiart activit
146, 153,153, 170, 269, 280 antioxidants being glucose oxidase, catatsmrbic acid,
flavonoids, phenolic acids, carotenoid derivativ@ganic acids, Maillard reaction products, aminols,
proteins. Recent results show that high-moleculassimelanoidins found in honey are also potent
antioxidant&" ®* These and other Maillard products seem to be dhairtant antioxidanté

yl, 19, 31, 60, 68, 86, 109, 141,

body cells

Different methods have been applied and also adiox activity units determined. The different hads
for the determination of the antioxidant activigve been reviewéd

Honey seems to potentiate the antioxidant actidmedbs, thus making it an ideal sweetener of herb
infusiong®

The impact of heat on the antioxidant capacitylover and buckwheat honey during storage was agdlys
recently. Processing clover honey did not signifigaimpact antioxidant capacity. Storage duringi@nths
reduced the antioxidant capacity of honeys by aBo%6, with no impact of storage temperature or
container type detected at the end point of theagwperiod. Another work also reports a decrefise o
phenolic content and the antioxidant capacity eicahoney after one year of storage of honeyahro
temperaturd?

In another study both antioxidant activity and bngsigment formation increased with heat treatment a
time **. This can be explained by the formation of thecxidants HMF and similar Maillard products.
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On the other hand other works report no changatidxidant capacity of processed and raw honeys aft
storage’™®.  In another work honey heating at high tempeestdoes not seem to influence the antioxidant
activity of honey™*

If honey is fermented to mead it loses some ddritsoxidant activity, this loss is less pronounaedcacia
and linden honéy’.

Summarising the results it seems that heating néhat high temperatures does not seem to influéece
antioxidant properties of honey, while storage leal to both decrease and increase of acitivitythieu
research is necessary to clarify the conflictirguhes.

Antioxidant effect in vivo

The antioxidant activity of honey was not influedater digestiof{?

There is a significant correlation between theamtiant activity, the phenolic content of honey el
inhibition of the in vitro lipoprotein oxidation dfuman serum. It was found that honey intake caased
higher antioxidative effect in blood than the irda¥ black tea, although its in vitro effect mea&sbas
ORAC activity was five times smaller than that &fdk tea*>*.

Generally, the darker the honey, the higher itsiphie content and its antioxidant powgt. 3¢ 153 236, 289,309,

38 Further, in a lipid peroxidation model system kwiceat honey showed a similar antioxidant actisisy
1 mM a-tocopherof®. Also, the influences of honey ingestion on theécaidative capacity of plasma was
also tested® ' In the first study the trial persons were giveaiza syrup or buckwheat honeys with a
different antioxidant capacity in a dose of 1.5ggfiody weight. In comparison to the sugar contooidy
caused an increase of both the antioxidant ancethecing serum capacity. In the second study humans
received a diet supplemented with a daily honeygooption of 1.2 g/kg body weight. Honey increade t
body antioxidant agents: blood vitamin C concerdraby 47% j3-carotene by 3%, uric acid by 12%, and
glutathione reductase by 7% It should be borne in mind that the antioxidastivity depends on the
botanical origin of honey and has remarkable viariatin honey from different sourcts>® 146 133, 206, 348

The antioxidant activity of honey is probably tle@ason of the protective effect of honey agaiastabe
and oxidative stress induced by CS in rat t&8tis

Manuka honey protects middle-aged rats from oxidatiamage. Ingested honey resulted in different
antioxidant effects: the level of DNA damage wadueed, as well as the malondialdehyde level and the
glutathione peroxidase activity in the liver of bohe young and middle-aged groups. The glutathione
peroxidase activity was increased in the erythresyand the catalase activity was reduced in tee ¢ind
erythrocytes of both young and middle-aged ratsmisupplementatioff

Linksto other diseases

In a review by Erejuwa et al. the antioxidant pmies of honey are reviewed and honey is praisexd as
“novel antioxidant”. This review presents findinpat indicate honey may ameliorate oxidative stieske
gastrointestinal tract (GIT), liver, pancreas, lkdgnreproductive organs and plasma/serum. Bediues,
review highlights data that demonstrate the sysgogantioxidant effect of honey and antidiabetiegs in
the pancreas, kidney and serum of diabetic rats.i$Istrengthened by the finding that honey podéed
the antioxidant effects of he@%These data suggest that honey, administered atinecombination with
conventional therapy, might be a novel antioxidarihe management of chronic diseases commonly
associated with oxidative stress. In view of thet that the majority of these data emanate frormahi
studies, there is an urgent need to investigaseathtioxidant effect of honey in human subject$whronic
or degenerative diseases. The authors go on tesutigat honey might be the better antioxidant than
accepted antioxidants such as vitamin C and Fheakatter act also as oxidant$

Hepatoprotective effects

Generally, antioxidant and hepatoprotective progertorrelate well with each other, as decreasangful
radicals will protect the liver from them.
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The amelioration of oxidative stress, as a redutiomey administration, was accompanied by sigaific
reductions in the size of enlarged hepatocytesedidha, restoration of bile canal iculidilatatioan
reduced number of apoptotic célfs Similar hepatoprotective effect of honey was atgmrted in rats with
obstruction of the common bile ditt

In rats with N-ethylmaleimide (NEM)-induced liverjurry, honey supplementation significantly restoitesl
levels of hepatic glutathione, ameliorated the (NEMiuced congestion and mononuclear cell infiitnat
in the livet®. These findings, generally, suggest that amelimmaif oxidative stress in the liver may
contribute to the hepatoprotective effect of honey.

Honey is an effective hepatoprotective agent agamscetamol-induced liver damage in ¥ts

Honey significantly improved the high-fat-diet-ingkd hepatic injury, steatosis, fibrosis, oxidasuess,
and inflammation in rats. Honey also inhibited tiverexpression of TXNIP and the activation of NLRP3
inflammasome. These effects were replicated in BRLcell line which showed that the down-regulatin
TXNIP or inhibition of NLRP3 contributed to the qupession of NLRP3 inflammasome activation,
inflammation, and re-balanced lipid metabof{&m

Anti-inflammatory effects

Inflammation in the body is often caused by fredigals. Thus antioxidant and anti-inflammatory eféeof
honey are probably linked to each other. Indeaslatitioxidant action of honey is well documentesi(s
above).

Radioprotective effects

Gelam honey from Malaysia modulates the expressi@mtioxidant enzymes at gene and protein levels i
irradiated HDFs indicating its potential as a rgdatectant ageft Tualang honey protects keratinocytes
from ultraviolet radiation-induced inflammation ab#lA damagé&'

Honey, oxidative stress, hypertension and diabetes

Oxidative stress is implicated in the pathogenas@or complications of hypertension and/or diabete
mellitus. A combination of these disorders increabe risk of developing cardiovascular eventss Bhiidy
investigated the effects of streptozotocin (60 mpif)-induced diabetes on blood pressure, oxidattvess
and effects of honey on these parameters in thelgglof streptozotocin-induced diabetic Wistar-Kyot
(WKY) and spontaneously hypertensive rats (SHRabBtic WKY and SHR were randomized into four
groups and received distilled water (0.5 mL) aradang honey (1.0 g/kg) orally once daily for thveseks.
Control SHR had reduced malondialdehyde (MDA) armlgéased systolic blood pressure (SBP), catalase
(CAT) activity, and total antioxidant status (TASBP, activities of glutathione peroxidase (GP>J an
glutathione reductase (GR) were elevated while WaS reduced in diabetic WKY. In contrast, SBP, TAS,
activities of GPx and GR were reduced in diabeH&RSAntioxidant ( tualang honey) treatment further
reduced SBP in diabetic SHR but not in diabetic WiMlso increased TAS, GSH, reduced glutathione
(GSH)/oxidized glutathione (GSSG) ratio, activit®f<GPx and GR in diabetic SHR. These data suggest
that differences in types, severity, and complaraiof diseases as well as strains may influersporeses

to blood pressure and oxidative stréss

Antioxidant scavenging activity is linked to theyention of many chronic and age dependent pagicab
conditions like cancer, diabetes, atherosclerasasaract and others chronic pathological conditidfis>

ANTI-INFLAMMATORY EFFECTS

2 ¢ v Anti-inflammatory effects of honey in humans wenedsed by Al Waili and
2 It B ie8 Boni 8 after ingestion of 70 g honey. The mean plasmaemtnation of
:‘ ":L; g thromboxane B(2) was reduced by 7%, 34%, and 3b&b,of PGE(2) by
¥ L 3 Seis 14%, 10%, and 19% at 1, 2, and 3 hours, respegtiatter honey ingestion.
INFLAMMATION o ’ bert ying

The level of PGF(@) was decreased by 31% at 2 hours and by 14% at 3
- hours after honey ingestion. At day 15, plasma eotrations of

STOF thromboxane B(2), PGE(2) and PG&J2vere decreased by 48%, 63% and
50%, respectively.

Ingestion of honey had a positive effect in an expental model of inflammatory bowel disease irs Pat
Honey administration is as effective as predniseliveatment in an inflammatory model of colitiseTh
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postulated mechanism of action is by preventingah@ation of free radicals released from the imitel
tissues. The reduction of inflammation could be tuhe antibacterial effect of honey or to a direc
antiinflammatory effect. A support of the latterpoyhesis was shown in animal studies, where
antiinflammatory effects of honey were observediunds with no bacterial infectidff. Experiments

with honey to reduce artificial inflammation of kits point out that the antifinlammtory effect midie due
to imp;lc;\;ed blood parameters such as reducedratfon of neutrophils and decreased myeloperoxidase
activity .

New Zealand rewarewa, manuka and kanuka honey saraphibited potent, dose-dependent reduction of
human neutrophil superoxide production in vitroisTinhibitory activity did not correlate with levebf

known phenolic-based free radical scavengers. Eurtbre, the active honeys did not scavenge supbroxi
generated in a cell-free xanthine/xanthine oxidessay. In C57BL/6J mice, topical application of oien

and rewarewa honey samples with the highest io wittivity suppressed arachidonic acid-induced ear
oedema, and rewarewa honey suppressed both oedeneukocyte (monocyte and neutrophil) infiltration
Together, these findings demonstrate that somgendius NZ honeys exhibit clinically relevant anti-
inflammatory activity*

Gelam honey from Malaysia attenuates Carrageersucad rat paw inflammation via NF-kappa B
pathway®® attenuates the oxidative stress-induced inflararggiathways in pancreatic hamster ceff§an
and ovalbumin-induced airway inflammation in a micedel of allergic asthni¥.

Honey flavonoids significantly inhibited the releasf pro-inflammatory cytokines such as TNF-alphd a
IL-1 beta. The expressions of INOS and the produatif reactive oxygen intermediates (ROS) were also
significantly inhibited. Accordingly, the presentidy demonstrates that HFE is a potent inhibitor of
microglial activation and thus a potential preveatiherapeutic agent for neurodegenerative diseases
involving neuroinflammatiott

Ingestion of honey by rats showed that honey hakyasic and anti-inflammatory effects by the
involvement of autonomic receptdis

Analgesic action

Pain soothing action can come into being by diaati-inflammatory action and by action on the
brain. The analgesic action of honey has been sliowa due to the anti-inflammatory action (see
above) but also to a action on the brain via theidystem, due possibly to honey flavond?ds

Inflammation in specific parts of the human bodthmught to be a major cause of many chronic
diseases, especially cardiovascular diseds&shus, the positive effect of honey on
cardiovascular health can be explained by the afiemmatory activity of honey.

ANTIMUTAGENIC AND ANTITUMOR EFFECTS

Antimutagenic effects

Mutagenic substances act directly or indirectlypbymoting mutations of genetic
structure. During the roasting and frying of foastdrocyclic amines are built, e.g. Trp-
p-1 (3-Amino-1,4-dimethyl-5H-pyridol [4,3-b] indgleThe antimutagenic activity of
honeys from seven different floral sources (acduni@kwheat, fireweed, soybean,
tupelo and Christmas berry) against Trp-p-1 waetegia the Ames assay and
compared to that of a sugar analogue and to ingiig tested simple sugars. All
honeys exhibited significant inhibition of Trp-priutagenicity. Glucose and fructose
were found to be similar antimutagenic as honeyve@e more antimutagenic than
maltose and sucro$€.

Stingless bee honeys from west Amazonian Ecuadnvesth anti-mutagenic activity assayed with
Saccharomyces cerevisiae D7 strain, inhibiting baatation over the entire tested concentratione&hg

Antitumor effects

A 2012 review summarises the anticancerogenic ptiegeof a number of honey flavonofds
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The anticancerogenic effects of honey have beamtigcreviewed* 3% 2”> These effects of honey have
been thoroughly investigated in certain cancerk sisdoreast, liver and colorectal cancer cell lihes
contrast, limited but promising data are availdbfeother forms of cancers including prostate, t&xd
endometrial, kidney, skin, cervical, oral and boaacer cells.

Breast cancer

Breast cancer is the most frequent cause of deatloinen. Anticancer activity is targeted to regeikhe
estrogen signal pathway.

Tsiapara et al. investigated the influence of Gleakey extracts (thyme, pine and fir honey) on the
oestrogenic activity and cell viability of breastO®#-7 cancer cells. The authors found that the honey
samples exhibited a biphasic activity in MCF-7 €elépending on the concentration—an antiestrogenic
effect at low concentrations and an estrogeniace#iehigh concentrations. In the presence of éistra
thyme and pine honey extractswere found to antagagstrogen activity, while fir honey extract enteth
estrogen activity in MCF-7 cells. The study alspared variations on the effects of the three handygacts
on cell viability. While the study found no effemftthyme and pine honey on MCF-7 cells, fir honey
enhanced the viability of MCF-7 cells. These ddtdats of honey extracts are mostly likely duetteit
high contents of phenolic compounds such as kaewiEad quercetin. The authors concluded that
modulation of oestrogen activity was linked to tieh phenolic content of Greek honeys and suggekbted
a thyme honey-enriched diet may prevent cancetegkarocesses in breast, cafter

Tualang and Manuka honeys also exert an antitustivity against breast cancer lif&s*® 18

Several studies have also confirmed the antimetasitiproliferative and anticancer effects of hooa
breast tumor or cancer in rodenits’’ 2’8

The above cited studies suggest that honey exlaibitsancer effect as evident by its antiestrogeivity
and potential in inducing mitochondrial membranpalarization and apoptosis in breast cancer cells.

Colorectal cancer

This is the third commonest cancer in the world alsd second or third leading cause of cancer death
In different studies the anti-liver cancer studiesell studies and mice mod&f?’8 76 177 3°2 143

Details of some of the cited studies:

The antimetastatic effect of honey and its possiiele of antitumor action was studied by applyingdy
in spontaneous mammary carcinoma, in methylchaotantiinduced fibrosarcoma of CBA mouse and in
anaplastic colon adenocarcinoma of Y59 f&tsA statistically significant antimetastatic effecas
achieved by oral application of honey. These figdimdicate that honey activates the immune sysi®&in
honey ingestion may be advantageous with respagtrtoer and metastasis prevention. In addition, the
authors postulate that honey given orally befonedur cell inoculation may have an impact on tumour
spreading.

In another work of the same group the effect ofdyoon tumour growth, metastasising activity and
induction of apoptosis and necrosis in murine tunmadels (mammary and colon carcinoma) was
investigated. A pronounced antimetastatic effect alaserved when honey was applied before tumour-cel
inoculation (peroral 2 g kgfor mice or 1 g kg for rats, once a day for 10 consecutive da{s)

The anti-proliferative effect of honey in colon cen cells was explained by its antioxidant and-anti
inflammatory propertie§’®.

Honey exerted antiproliferative potential agaihgt HCT-15 and HT-29 colon cancer cells as assdss8d
(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl tetrazaath bromide (MTT) assay. Flow cytometric analysis
showed the increasing accumulation of hypodiplaidi@ in the sub-G(1) phase of cell cycle indicgtin
apoptosis. Honey transduced the apoptotic sigaaiial depletion of intracellular non proteiriats,
consequently reducing the mitochondrial membranergial (MMP) and increasing the reactive oxygen
species (ROS) generation. An increasing earliét lgyer break was observed in the treated celtspeoed
to the control. Honey induced apoptosis was accamegaby up-regulating the p53 and modulating the
expression of pro and anti-apoptotic proteins.rapoptosis induction was substantiated using DNA
fragmentation assay and YO-PRO-1 staining. Reshltsved honey as a plausible candidate for induction
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of apoptosis through ROS and mitochondria-depenaechanisms in colon cancer cells. This will proenot
honey as a potential chemotherapeutic agent agaitst cancer”.

Gelam and Nenas monofloral honeys inhibit prolifieraof HT 29 colon cancer cells by inducing DNA
damage and apopto$ts

Manuka honey has antiproliferative activity of miadnoney on three different cancer cell lines, meiri
melanoma (B16.F1) and colorectal carcinoma (CT26yell as human breast cancer (MCF-7) cells in
vitro™*

Liver cancer

In different studies the anti-liver cancer studiesell studies and mice models has been demoedttdt®
159, 162, 181

Other cancers

Honey ingestion by rats induced antitumor and puoced antimetastatic effects. The experimental
evaluation of antitumor properties of honey wasiedrout using five strains of rat and mice tuméteney
potentiated the antitumor activity of 5-fluoroutizand cyclophosphamid@

In another study the antitumour effect of bee hamgginstbladder cancer was examined in vitro and in
vivo in mice®?. According to these results honey is an effeatiyent for inhibiting in vitro the growth of
different bladder cancer cell lines (T24, RT4, 2&8d MBT-2). It is also effective when administered
intralesionally or orally in the MBT-2 bladder candémplantation mice models.

3 Spanish honeys induced apoptosis in a conceagrtratid time dependent-manner, in addition, honelys w
the higher phenolic content, heather and polyflaxaire the most effective to induce apoptosis in@aL
cells. However, honeys did not generate reactiygen species (ROS) and N-acetyl-L-cysteine (NAC)
could not block honeys-induced apoptosis in HL-8lls¢ a human peripheralood promyelocytic

leukemia cell line. These data support that honeys indapegtosis in HL-60 cells through a ROS-
independent cell death pathway, indicating thatthigproliferative and apoptotic effects of honeyied
according to the floral origin and the phenolic temf®

Tsiapara et al. investigated the influence of Gleakey extracts (thyme, pine and fir honey) on the
oestrogenic activity and cell viability of breaBtCF-7), endometrial (Ishikawa) angrostate (PC-3)
cancer cells. Thyme honey reduced the viabilitisbfkawa and PC-3 cells, whereas fir honey stineaat
the viability of MCF-7 cells. The authors concludbedt modulation of oestrogen activity was linkedHe
rich ggenolic content of Greek hone¥3 especially to the action of protocatechuic artygroxybenzoic
acid

The antiproliferative activity, apoptosis, and #rgitumor effects of honey druman renal cancer cell

lines (ACHN) were studied. Honey decreased thewviadility in the malignant cells in a concentratiand
time-dependent manner. Honey induced apoptostseoACHN cells in a concentration-dependent manner.
It is concluded that honey may cause cell deathémPACHN cells by inducing apoptosf§

HMF, a compound found in heated honey has beerdftmpossess antitumor propertfésThus,
overheated honeys could potentially compensat®gseof quality by winning anti-cancer properties.

Jungle honey, collected from tree blossom by wilddybees that live in the tropical forest of Niggri
enhanced immune functions and antitumour activitgice“®

Tualang honey from Malaysia has: antiproliferaegivity on OSCC and HOS cell lines, exerting garl
apoptosis effects' and antitumor effects in experimental breasteaim rat&*. This honey induces
apoptosis and disrupts the mitochondrial membratenpial of humarbreast andcervical cancer cell
lines (uterine cancet}? and inhibits also primary human keloid fibrobld%ts

Polish honey exhibitednti-brain tumor activity, measured by the inhibition of glioblastoma moltihe
Ug7MG™*

Manuka honey has antiproliferative activity of miadnoney on three different cancer cell limasyine
melanoma (B16.F1) and colorectal carcinoma (CT26) as welh@wan breast cancer (MCF-7) cells in
vitro™*

Honey inhibitsmouth cancer cells (oral squamous cell carcinoma) drahe cancer cells***
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M echanism of action

Two recent rewiew$* **'discuss the possible mechanisms of action inld&ainmarising, following
effects lead to the anticancer activity of honelye3e include, but are not limited to: cell cycleear
(antiproliferation), activation of mitochondrial thavay, induction of mitochondrial outer membrane
permeabilization, induction of apoptosis, inhihitiof Tumor Necrosis Factor (TNF), modulation of
oxidative stress, anti-inflammatory action, immumodulation, modulation of insulin signaling and
inhibition of angiogenesis, anti-mutagenic effects.

IMMUNOMODULATING, IMMUNOACTIVATING,
IMMUNOSUPPRESSIVE PROPERTIES

Immunomodulating properties

Immunomodulation is the adaptive response of taparse of the immune system to a stimulus andean
both a immunosuppressive and immunoactiveting resgo

Honey is an immunomodulator. The immunomodulategponses of honey in relation to its application in
skin disorders is reviewed in 2646 Honey has also immunomodulating properties invoealing,

where it can both activate and inhibit immune resgoby triggering the production of cytokinineseTh
immunomodulatory activity of honey is highly compleecause of the involvement of multiple
guantitatively variable compounds among honeysftérént origins. The identification of these indlual
compounds and their contributions to wound heaBrggucial for a better understanding of the meras
behind honey-mediated healing of chronic wodrfds

Immuno-activating properties

The effect of honey on the antibody production agfaihymus-dependent antigen sheep
red blood cells and thymus-independent antigestijerichia coliin mice was studied

9. According to this study oral honey stimulatestsody production during primary and
secondary immune responses against thymus-depearititymus-independent
antigens.

It has been reported that honey stimulates T-lyraptes in cell culture to multiply, and
activates neutrophils

L. . Ina study with humans receiving a diet supplengkatigh a daily honey consumption for
two weeks of 1.2 g/kg body weight ingestion of hpfalowing effects were observed: Increase of seru
iron by 20% and decrease of plasma ferritin by 148650 % increase of monocytes and slight increaises
lymphocyte and eosinophil percentages, reductiaeinm of immunoglobulin E (34%) aspartate
transaminase (22%) and alanine transaminase (1&@4y}, acid dehydrogenase (41%), fasting sugar (5%)
and creatine kinase and finally an increase indlafacopper (33%) and slight elevations of zinc and
magnesium, hemoglobin and packed cell voldine

Honey increase proliferation of B- and T-lymphosy&ad neutrophils in vitfo

Nigerose, another sugar, present in hofiéy*> has immunoprotective activifyl.

In another study with rats, feeding of honey cawseihcrease of lymphocytes in comparison with the
sucrose fed contrdls

Apalbumine 1, the dominant royal jelly in honeywitnmunostimulating properties, is present in h8hey

I mmuno-supressive propeties

In animal experiments honey showed an immunosupmesctivity''®. In experiments with isolated
leukocytes honey inhibited phagocytic myeloperos@activity”*°.

These findings is in line with the common beliedttingestion of honey can relieve pollen hypergatitsi.
Immuno suppression plays also a positive role toimumune diseases.

Honey can cause both an enhancement and a supnessibe immune response. The immunoactivating
effects are important in wound healing. These &ffae in line with the common belief that honegriones
human reaction to viral infections. Honey may tsodtigger immunoactivating activity by its stiratadry
effects on lymphocytes and also by its probiofiectf (see above).
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On the other hand the immunosuppressive activibpoey is probably due to to anti-inflammatory etffe
These effects are in line with the belief that lyadingestion will decrease allergic reactions likeytfever.

CARDIOVASCULAR HEALTH

Feeding of honey or sugar to Wistar rats resultgt m increase of weight in comparison to controls
Sucrose fed fat cells were significantly largemtitize honey fed ones. Compared to the controlsgars)
sucrose feeding increased blood pressure, buhadtdney fed rat$.

Ahmad et al. tested the effect of honey on bovimenhbin -induced oxidative burst in human blood
phagocytes. Honey treatment of phagocytes activatdubvine thrombin showed effective suppression of
oxidative respiratory burst. It can be assumedttiiatsuppressive activity of honey could be bemaifin

the interruption of the pathological progress afl@vascular disease and may play a cardioproeectie®

Ingestion of honey by healthy humans has an effiedlood homostasis by inhibiting platelet aggregat
The anticoagulant effect of could be due to seva@rbbnances present in honey: hydrogen peroxide, a
platelet aggregation inhibitor, to honey flavonoidsugar® or to by the influence on platelet function
caused by honey induced LDL oxidatith

Greek honey exerts strong antioxidant activity othbhuman LDL, in accordance to previous studigh wi
honeys of other origins, and on serum total liptgirooxidation in vitro. The exact quantity of hgnehich
can be consumed daily for major antioxidant pravectneeds to be estimatét

In experemints with rats Tualang honey confersiogrdtective effects on ISO-induced oxidative sirbg
contributing to endogenous antioxidant enzyme #gtiva inhibition of lipid peroxidatioft>.

Compared with fructose-fed rats, honey-fed ratsanhajher plasme-tocopherol level, and am-
tocopherol/triacylglycerol ratio, as well as a loyptasma nitrate levels and susceptibility of tieart to
lipid peroxidatiof®

Honey ingestion improves experimental heart weaderas extrasystoles, arrhythmia and tachicardia of
ratg®

DIGESTION, PREBIOTIC AND PROBIOTIC EFFECTS
' Effects on digestion

Consumption of manuka honey only mildly affectsdtdte metabolism
of the gut microbiota of mic&®

Natural honey diminished the starch digestibilitwitro compared to
simulated honey (0% phenolics), an effect due telyghenolic$®.

In the case of irritable bowel syndrome (IBS) higittose foods, and also honey, are generally not
recommended® ?°” However it should be researched if honeys riajlicose might be used by IBS
patients.

Prebiotic effects

Important honey effects on human digestion have linked to honey oligosaccharides. These honey
constituents has a prebiotic effect, similar td tifdructooligosaccharide$® **° The oligosaccharide
panose was the most active oligosaccharide. Thmapaunds exert the prebiotic effect in a synemgisti
mode of action, rather to one of individual compuseleading to an increase of bifidobacteria and
lactobacilli**°. According to an in vitro study on five bifidobadia strains honey has a growth promoting
effect similar to that of fructose and glucose atigccharide®’. Unifloral honeys of sour-wood, alfalfa and
sage origin honey stimulated also the growth af fiaman intestinal bifidobactef#. In another study
honey increases both in vivo (small and large tirtes of rats) and in vitro the building bactobacillus
acidophilusandLactobacillus plantarumwhile sucrose failed to produce any eftéct

Honey showed prebiotic activity towards 3 Lactobasispecies isolated from human faéées
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It is not clear whether all types of honey exibitliotic effects and whether some honeys haveoagsr
prebiotic effect. Sour-wood, alfalfa and s¥gand also clover hon&j have been shown to have prebiotic
activity.

The prebiotic activity of chestnut honey was fotmdbe higher than that of acacia hoffey

Oligosaccharides from honeydew honey have prebaativity**’. Theoretically honeydew honeys,
containing more oligosaccharides should have agéioprebiotic activity than blossom honeys. Thsre
need of more research on prebiotic activity of longl honeys.

When added to yoghurt honey improves the viabilftprobioticBifidus® andLactobacillusbacterid*
Honey was successfully used to improve the prabjmiperties of the Indian yoghurt product I138si

However the influence of the oligosaccharide canteguestioned. Sage, alfalfa and sourwood honey,
which vary in their oligosaccharide contents, wewmpared with sucrose, high fructose corn syrup and
inulin in their ability to support growth, activignd viability of lactic acid bacteria and bifidabaria
typically used in yoghurt manufacturing. Growth dhe end products of fermentation (lactic and aceti
acids) were determined. Growth and acid produdiiporganisms studied in the presence of different
sweeteners were dependent on the specific organisstigated; however, it was not influenced by
sweetener type, oligosaccharide content or thalfemurce of the honeys. All the sweeteners studied
supported the growth, activity and viability of theganisms studiégf

Lactic acid bacteria (LAB) isolated from honey g¢astore commensal microbiomes and prevent infegtion
it does not have a detrimental effect when apptieaisingle dose on humats

Probiotic effects

It has been shown in study by a Swedish reseamlpghat fresh honey has probidgidusand
Lactobacilusbacteria. However these bacteria are viable anfyeish honey, about 2-3 months 68

In a 2014 study this research was continued. Auenligctic acid bacterial (LAB) microbiota was digeced
which is in symbiosis with honeybees and presetfarge amounts in fresh honey across the world. The
LAB symbionts are the source to the unknown factorgributing to many of honey's properties. TheBLA
was very active against severe wound pathogensasuptethicillin-resistant Staphylococcus aureus
(MRSA), Pseudomonas aeruginosa and vancomycirntaasisnterococcus (VRE) among others. The
mechanisms of action are partly shown by elucidgaiie production of active compounds such as prstei
fatty acids, anaesthetics, organic acids, volatites hydrogen peroxide. This and other symbiordadyme a
myriad of active compounds that remain in variasteunts in mature hongy

Gluconobacter oxydans isolated from Indian honey feand to possess probiotic properties with
siderophorogenic potentral

HONEY AND THE BRAIN

The neurological effects of honey have been regeatliewed®: According to the original references cited
in the review honey has following effects:

1. The normal diet of two-month-old rats was supplet@envith honey, and their brain function was
assessed over a one-year period. Honey-fed ratgeshsignificantly less anxiety and better spatial
memory throughout all stages compared with therobgtoup of rats. More importantly, the spatial
memory of honey-fed rats, as assessed by objemgméion tasks, was significantly greater during
later month

2. Honey decreased the number of degenerated newaligin the hippocampal CA1 region, a region
that is known to be highly susceptible to oxidaiivgult.

3. Rats were fed with different concentrations of ho(i, 20 and 40%) at a dose of hb/100g.
Significant dose-dependent increases in exploraiotiyities in a hole board test and in locomotor,
rearing and grooming activities in an open-fielst twere found in the honey-fed test groups rats
compared with the control group rats. These finglimglicate that the consumption of honey
mitigates anxiety and exerts an excitatory effectie central nervous system, especially at the
highest nonsedative dose.
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4. Glial cells may also respond to honey therapy beedioney shows a neuroprotective effect in the
cerebral focal-induced ischemia model in rats

Honey ingestion improves anxiety and the spatiahory of rat$® and also improves memory performance
and hippocampal morphology in stressed ovariectedniat$® or rats exposed to noise strésst also
caused an anti-depressant effect as shown by hitgtion of MAO®** .

Tualang honey ingested by stressed ovariectom@¥X]) rats by hypothalamic-pituitary-adrenal axis
enhanced the brain-derived neurotrophic factor B@biffcentratiofi This honey type alsenhanced
hippocampal pyramidal count and spatial memoryqgsarénce of adult male raf§ It also improved spatial
learning and memory performance during cerebrabpgpfusion-induced neurodegeneration

Research with different Nigerian honeys was carogd The results showed that honey significarly (
0.05) decreased locomotion and rearing behavioxBBnand amphetamine-induced locomotor activity
when compared to the control group. Exploratoryavér was significantly increased in both holeboard
and elevated plus maze but had no significant efflespatial working memory. Honey sample from
Umudike has significant hypnotic and anticonvulsgffects. The antinociceptive models (hot plate taiid
flick tests) showed that the honey samples siganifiily increased the pain reaction time and naloxone
blocked these central antinociceptive effects. fbihee swimming test showed that only the Idanré (ID
honey sample had antidepressant effect. In comtiusome of these honey samples have central iatybi
property, anxiolytic, antinociceptive, anticonvuisand antidepressant effects, thus may be used as
nutraceutic. It can also be inferred that somdne$e effects are probably mediated through dopagiine
and opioidergic systerits

Other effects
Antinociceptive activity

Theantinociceptivgpain-soothing) is thought to be triggered by quimhlkaloids. These quinoline
alkaloids are present in exceptionally high conegiun in chestnut honey, while they were presembiuch
lesser quantitities in honeydew, acacia, thymeeraer, dandelion, sulla, thymus, sunflower anddind
honeys® ®%

Antiacetylcholinester ase activity

Antiacetylcholinesterase activity is thought tolip&ed with the prevention of neurodegenerativedies
such as Alzheimer. Several Brazilian honeys hayeifstant antiacetylcholinesterase activity, which
depended on the floral soufte

Honey improving renal function
Experiments with rats showed that honey ingestiggroves their renal functioh

Honey for good fertility

Tualang honey from Malaysia was found to have a&fieial effect on menopausal rats by preventing
uterine atrophy, increased bonde density and sagipreof increase of body weidttand ameliorates
restraint stress-induced impaired pregnancy outsaméemale raf§°

Malaysan honey had a positive effect of testicfilaction in raté®. A study with Palestine honey showed
an increased spermatogenesis ir'rats

Against osteoporosis

Honey improves on the short term Ca absorptiomatithones in a positive dose response fashionhizut t
effect disappears on the long téfnit was shown in a review article that Tualangdynan be used as an
alternative treatment of postmenopausal osteopobsiomefi’®

Against radiation-induced inflammation
Tualang honey protects keratinocytes from ultratichdiation-induced inflammation and DNA Damabe

Honey as a protective factor against chronic diseases
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The information compiled above shows numerous biold and functional effects of honey. Honey
influences significantly the major factors conttibg to chronic diseases in humans: inhibitionisgue
oxidation and formation of damaging radicals, pesiinfluence on heart disease risk factors,
anticancerogenic properties, antibacterial actioyerweight

Biological effect Protection of chronic diseases
Antioxidative effects All chronic diseases
Antiinflammatory effect All chronic diseases

Anticancerogenic, antimutagenic properties | Cancer

Antimicrobial effects Microbial infections, gut diseases

Antimicrobial effects, prebiotic effects Gut diseases

Hepatoprotective effects Liver diseases

Immunomodulating effects Microbial infections, diseases of the immune system
Appetite diminisher Obesity

Calory donator Energy supply to fight chronic diseases
Neuroprotective, memory enhancing Chronic brain diseases

NUTRITIONAL AND FUNCTIONAL PROPERTIES OF UNIFLORAL
HONEYS

Due to different proportions of the possible sosreceectar

H ; : a and/or honeydew coming from a great variety of fgano
T honey is completely the same as another one. Hhighility
could be a handicap, given the market requirernard f
consistent product, but when properly managedsa eould
i | represent an opportunity for enhancing honey bgrofg to the

consumer a number of typical products with special

characteristics, according to the particular baanorigin.
Indeed, unifloral honeys are regarded as a moreaéd class of honey, and botanical denominatioss a
widely employed on the European market, often adtdehigher prices than honey blends. Unifloral
honeys have higher prices than blend honeys. Intdes like France, Italy and Spain 30 to 50 %hef t
marketed honey is unifloral. In non-European caaesfiwith the exception of the Manuka New Zealand
honey, unifloral honeys have a smaller importafmfermation on European unifloral honeys is conpiie
the special Apidologie Issue 35 from 2004. In Egrtipere are more than 100 plant species that gan gi
origin to unifloral honey, most of them having omlyocal importancé®.

While the characterisation of microscopical, pbgsand physical properties of unifloral honeys/édl
advanced, the nutritional and health enhancingeptigs of unifloral honeys is quite a new fieldre§earch.

The composition of honey depends on its botanidgirg regarding the main nutrients, the carbohydrates,
and also the minor on€&ersano and Pif®.

Glycemic Index and fructose

The variation of the Glycemic Index (Gl) varies acting to the botanical origin of honey is desadibe
earlier in this chapter.

Vitamins

Table 7:Average concentration of water-soluble vitaminsin Sardinian monofloral honeys
mg/kg +/- SD, aftet®
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B> Bs Bs Bg C Sum
Eucalyptus (n = 5) <1.458 <2.262 <3.686 56 +0.4 3.2 £0.7 <16.2
Sulla (n = 3) <0.417 5x1 52 0.7 <0.383 1.3 0.8 <12
Citrus (n = 3) 22 0.2 26+2 <5.613 <0.383 22 <36
Asphodel (n = 3) 3.7 £0.3 58 +0.1 16+ 6 <1.1 2+2 <28
Acacia (n = 2) <0.25 5+1 <1.75 <0.325 1.2 +0.2 <8.5
Lavender (n = 2) 4+1 <3.125 <0.58 <1.575 22 04 <11.5
Thistle (n = 3) <4.16 8.6 +0.8 <1.75 <1.447 23 x0.3 <18.3
Strawberry-tree (n = 3) <0.87 <4.633 <10.11 <0.39 4+1 <20
Heather (n = 1) <0.25 5.92 +0.01 <0.58 <0.50 2.7 0.9 <10.0
Rosemary (n = 1) <0.25 <0.75 <0.58 1.7 £0.2 15 0.2 <4.8
Linden (n = 1) <0.25 7.0 £0.3 <0.58 1.28 £0.05 <0.10 <9.2
Multifloral (n = 1) 1.1 £05 8+1 <0.58 1.8 £0.3 <0.10 <11.6

Antioxidant properties

The antioxidant activity of honey has been revieakdve. The antioxidant properties of honey demend
the botanical origin of honey, the darker the hoteyhigher its antioxidative powgr- 3% 6% 94 144,146, 153, 197,
206, 207, 207, 236, 258, 284, 287-289, 302, 34y captions are some relatively lighter honelgs rbutus honey from
southeéggEurop?, sourwood honey from Malay$tg ferula honey from Sicifff and willow herb from
Finlan

Following dark honey types have especially highoxidant power:

e Buckwheat(Fagopyrum sp.)

e Black cuminCarum bulbocastanum)

e Chinese milk vetclfAstragalus adsurgens)
« Gelam(Malaleuca cajuputi powell)

e Heather Caluna vulgaris, Erica umbellaja
« Honeydew (all types of honeydew honeys)
« Manuka [eptospermum Scoparium

» Strawberry tree honey (Arbutus menziesii)
* Sweet chestnyCastanea sativa)

* Tualang Koompassia excel¥a

Antibacterial properties

The antimicrobial effect of honey is due to differeubstances and depends on the botanical ofigioney
70, 223, 251, 252, 254

The antibacterial properties of honey have beeiewad above. The dependence of the antibacterial
activity on the botanical origin is less clear than the antioxidant properties of honey. Thisloan
explained by two facts. On one hand, there aremifit antibacterial factors: hydrogen peroxiddedsint
honey components, most of all acids, and also glesnon the other a part of the antibacterial safrses
are added by the bé@s

The hydrogen peroxide in honey is produced by glaaxidase and destroyed by catalase. The resultant
between the two enzymes will determine the peroamimulation capacity of honey.

According to White and Dustmann the peroxide acdatimn capacity of honey depends on the botanical
origin of honey. Generally, dark honeys have a éigtttivity?% 3

The non-peroxide, antibacterial activity depends a@in the botanical source of hori&y* but there was
no clear cut correlation between honey colour andperoxide activity. Taormina et al found thatlaar
honeys (buckwheat, blueberry) have a significamtperoxide activity**
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Manuka is considered the honey with the strongetifbacterial propertie$, but there is increasing
evidence that other unifloral honeys, most of theith a dark colour have a similarly high antibaiker
potency (table 7).
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Table 8.A: Antibacterial potency of unifloral honeys

Honey type

Antibacterial potency,
type of antibacterial activity

Reference

Summarising, antimicrobial effect of honey is dadlifferent substances and depends on the botanical

Buckwheat
Blueberry
Chestnut
Cotton
Fennel
Gelam
Heather

Honeydew, dark, both coniferous

and non coniferous
Jarrah

Kanuka

Linen vine (Cuba)
Manuka

Marri (red gum)
Medlar

Tualang

Eucalyptus,
Linden,
Revanil
Thyme
Tupello
Ulmo

Acacia

Christmas vine (Cuba)
Borage

Willow herb (Finland)
Clover

Lavender

Lucerne

Rosemary

Orange

Rape

Rhododendron
Sunflower
Taraxacum

origin of honey® %' %2 *Bark colour

high potency, undetermined type
high potency, undetermined type

average to high, both peroxide and non-peroxide

high, undetermined, peroxide

High, peroxide

High, peroxide and non-peroxide

low to high, undetermined type

high: both peroxide and non peroxide

high: peroxide and non peroxide
High: non peroxide
high, undetermined type
high: peroxide and non-peroxide
high: peroxide and non peroxide
high: non-peroxide
high: peroxide and non peroxide
I ntermediate colour
low to high: peroxide and non peroxide
low to high: peroxide and non peroxide
high: peroxide and non peroxide
low to high: peroxide and non-peroxide
average: peroxide
high: probably peroxide

Light colour
low-average: undetermined, non-peroxide
low, undetermined type
low-medium
high, undetermined
Average, undetermined, peroxide,
medium: undetermined or non-peroxide
low: undetermined and peroxide
low to high, undetermined, non-peroxide
low-average: peroxide and non-peroxide
low to high: peroxide and non peroxide
low to high, undetermined or non-peroxide
low-average: undetermined or non-peroxide
low-high: undetermined, non-peroxide
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82

70, 252, 342, 360
252, 357

40

249

70, 252

70 81, 122, 233, 252
40

171
166, 361
35
70, 252
171
196

195, 332

70, 81, 342, 358
252, 342

209

81, 93

357

319

70, 342

35

81, 256

169

81, 94, 252, 357
70, 342, 358
342, 357
358172
70,542,357
52,70, 81, 252
70, 342

70, 342

70, 342
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B: Summary Antibacterial activity of honey

High activity I ntermediate activity L ow activity

blueberry, buckwheat, chestnut, eucalyptus, clover, lavender, acacia, Christmas vine, borage, ,
cotton, fire-weed, gelam, heathe linden, rape, rhododendron, lucerne, orange

jarrah, honeydew, linen vine, rosemary, thyme, tupello

manuka, red gum, revanil,
tualang, ulmo

I munostimulating effects

Apalbumine 1, the dominant royal jelly in honeymithmunostimulating properties, is present in wfidtal
honeys in different quantities. The quantity oflapaine, and also the immunostimulating properties,

decrease in the following order: Chestnut > daode} Rape, Linden, Acacfa

Prebiotic properties

It is not clear whether all types of honey exibitlmotic effects and whether some honeys haveoagsr
prebiotic effect. Sour-wood, alfalfa, sage and etdwoney¥” have been shown to have prebiotic activity.

It was shown that the prebiotic activity of chesthoney is bigger than that of acacia hdfiey

Oligosaccharides from honeydew honey have prebaativity**’. Theoretically honeydew honeys,
containing more oligosaccharides should have agéoprebiotic activity than blossom honeys. There
need of more research on prebiotic activity of lonéfl honeys.

Mineral content

The mineral composition of honey depends on tharbical origin of honey} 7® 229 298. 338

Variation of honey mineral content, after®

8
> 7
2 6 O Fir
s 5 ]
N4 Rape
E 3 — [ ] Linden
[a)
x 2 [ ] Rododendron
(%]
S 0

K Cu Mn
Lavandula stoechas, Citrus spp. and Echium plamtagih honeys collected in Portugal were determiryed b
fluorometry after reaction with 2.3-diaminonaph#rad. The selenium levels of the honey samplesestudi
were low, ranging from <1.0 to 2.91/100 g fresh weight. The honeys from Erica spsat/a and E.
plantagineum presented the highest selenium vélassall the honeys studied (median values 1.681 1.
and 1.51ug /100 g fresh weight), and the honeys from Eudakygpp., L stoechas and Citrus spp. presented
the lowest values (median values 1.33, 1.28 an@l1ig2100 g fresh weight). The selenium content ot&ri
spp., was significantly higher than that obsengrdtie Eucalyptus spp., L. stoechas and Citrusapthe
selenium level of the Eucalyptus spp., was alsoifsigntly lower than that observed C. sativa and E
plantagineum honey&.

Gastroprotective properties

The content of nitrate (Npin honey is thought to be the causative actiothefgastroprotective action of
honey. Dark honeys like honeydew and sweet chekaiditonsiderably higher concentration than light
honeys (acacia, orange blossom, lavender, sunfl@asentusf*
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HONEY PRODUCED BY DIFFERENT HONEYBEES

Apismellifera honey

Most studied honeys are those producedpig mellifera which is spread all over the world. In
Europe there are different local honeyldgrs melliferasubspecies, but there are very few studies
comparing the biological properties of the diffdrepecies as there are generally no differences in
the honeys produced by these bees. In a studyilig ®e honeys produced by the local black bees
Apis mellifera ssp. Siculaad about 10 times higher content of polyphenaius higher

antibacterial activity than the same honey spamieduced by othepis melliferabeed®’.

Honey of different Asian honeybees

In Asia some of the honey is produced by local dpexiesApis ceranaApis dorsata, Apis florae
and Apis laboriosaln one study in all these honeys both peroxide andpsooxide antibacterial
activity was encountered, Apis florea honey hatheghighest activity. However it is not clear
whether the differences encountered are due tbeber to the honey plant spe¢tésTualang
honey from Malasia, produced Byis dorsatehas an exceptionally high antibacterial activity,
comparable to that of Manuka horfdy 27% 332

Stingless bee honey

Honey from different stingless bees has considerabtibacterial activity 1% 172 244, 290. 33,
some honeys being comparable to the one of Manakeyf’ 2°° **® Stingless bee honey from
Ghana had a higher antibiotic activity than 8 sgtithantibiotic4*’. Honey from the Brazilian
stingless bee Plebeija spp. had a higher antiokalzivity than the honey gather in comparable
hives nearby by the africanized bedelifera™*®. The antibacterial activity of honeys from
5different Brazilian stingless bees is diffefént

QUANTITY AND TIME OF HONEY INGESTION

From nutrition point of view honey is a sugar. Bareeteners a maximum of 40 to 50 g per day is géiner
accepted. Taking into consideration that other ugee also ingested a quantity of 20 g daily aan b
recommended. However it should be rememberedfahaealth enhancing and medical purposes higher
amounts, 50 to 80 g of honey per day are recomnaefsde Chapter 8 on honey and medicine). But such
high intake should be limited to a certain peribtire.

HONEY USES
Food industry

Heavenly
Honey!

4
IMICROWAVE], |
“L&%.D&Nf‘ 1

Due to its various favourable properties honeysisduas an additive to a variety of food and bewsggee
Table 5). The application of honey as a food adgliis based on its manifold properties. The antdyal
effect of honey (see part Il) counteracts microbadilage of food, e.g. of me&t. The antioxidant effect of
honey prevents oxidation of food during storagenéjoacts against lipid oxidation of mé&t **°and is thus
a efficient meat additive for preventing oxidat&poilage, e.qg. to poulti} or to meat and muscle of
unspecified origirf®®. Effects of honey against enzymatic browning aftérand vegetabl€¥, soft drinks™®
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light raisin®°, apple slice$’® have been reported. Honey enzymes have a clesffiex in fruit juices and

fruit drinks manufacturing*® ?’® Other physical and sensory properties make hargnod candidate for an
additive to a wide variety of food: good sensory @meological properties, superior microwave reggti
than synthetic sugars etc. More information on lyamplication in food is available through the Aian
National Honey Board (http://www.nhb.org/foodteclaiex.html).

Honey enhances the growth of dairy starter culturesilk and milk products. Especially species witbek
growth rates in milk such as bifidobacteria areallgdortified by growth enhancers or by honey. The
growth rate of two bifidobacteria Bf-1 and Bf-6rmilk can be stimulated by the addition of honeyniitk

348 The effect of honey was more pronounced thamitteecaused by common growth enhancers based on
other oligosaccharides. Thus, honey can be usageebiotic additive to probiotic milk products.

Honey added to non fat dry milk has a favourabileiémce on some other “good bacteriaThe milk was
incubated withStreptococcus thermophilusactobacillus acidophilug,actobacillus delbruecksubsp.
bulgaricus or Bifidobacterium bifidumHoney supported the growth of all strains. Théhaxs conclude that
various oligosaccharides found in honey may bearesiple for the enhanced lactic acid production by
bifidobacteria.

Due to its antioxidant activity the addition of leynto patties seems to prevent formation of hetelax
aromatic amine and overall mutagenicity in friedugd-beef pattie¥™.

Acacia honey did not affect the survival of the raldal flora of yoghurt during a 6 week refrigercte
storage period’. Also, honey had no effect on pH and lactic aeickls of the final products. In addition, at
a rate of approximately 3.0% (w/v), it highly impes the sensory quality of the product without hg\a
detrimental effect on characteristic lactic acidtbaa. Another study with sunflower honey showeat t
addition of honey (2,4 and 6 %) increased the whi&treptococcus thermophilasmdLactobacillus
delbrueckii subsp. bulgaricuglues, optimum sweetness was at 4 % hney

Another main application of honey in food indugsyn baking, cereal and the confectionary industry
review on these applications is summarised in a §taBy*?®. Proposed advantages of honey additions to
baked goods are moisture retention, good textomerdved baking, flavour and sensory properties.

Acacia and chestnut honey had a stimulatory efiedhe growth of Lactobacillus casei Lc-01 in coarsl
goat's milR**

An overview of the different application of honeyfood industry is given in the tabbelow. A wide
variety of the application research on differerplegation of honey as a food additive has been
commissioned by the American National Honey Boéasdvw.honey.comAll the mentioned applications
showcase a detailed description of the researctedarut, together with comprehensive explanatufithe
honey use.

Table9: Honey applicationsin thefood industry

Use Explanation

Sweetener for: sport beverages, non-alcoholic fruit ~ supplies different natural honey flavours and codpu
beverages, ice tea, yoghurt drinks, chocolate milk honey sugars are fermentable and give alcoholikdri
beverages; fermented beverages; vinegar, vegetable unique flavours; prevents browning due to antiottica
juices; in mead production properties

Additive to poultry and other meat, to fruit andge¢able Antioxidant and preservative (anti-bacterial) prajes,
processing reduces browning, improves sensory properties

Additive to microwave foods: cakes, muffins, coakie Superior microwave reactivity and water activity
glazes managements than synthetic sugars

Additive to flour bagels, cereals, chicken marirmde  Improves sensory properties, adds/retains moistueeto
French fries, bread, pasta, extruded snacks, ¢ops,c hygroscopic properties; improves browning due to

potato chips reducing sugars;

Additive to frozen ice cream and dough Better stability and sensory properties

Additive to fruit spreads, peanut butter, nut sgrea Better storability and sensory properties

Additive to salsas and sauces Neutralises sour and burn intensity

Additive to fried or roasted beef, poultry Reduces the formation of heterocyclic aromatic &siand
their mutagenic effects

Dried honey Convenient as consistent in texture, flavour andwo

allowing blending with other dry ingredients
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Honey in cosmetics

Since old times honey was used in cosmetics. QGémnpatra took a bath of honey and milk for herubga
Today honey is also contained in many cosmetic yotd It is a component of the water soluble pért o
cosmetic emulsions as a humidifier for the cosmatioduct and for the skin. Generally, honey cogrmés
suitable for all skin types. Honey is hygroscopintibacterial and fungicide, and its ingredientgume the
skin. It is mildly acetic and contributes to strérening the upper acetic protective skin layer ¢ftthe skin

is 5.5).

Honey cosmetic products

the holy mud company ”
Witd Ont & Foney Wask |-
" HONEY
SKIN CARE CREAM
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HANDCREME
mit Honig

SONNENCREME

nnnnnnn

.....

CREME . | T
FOUR LES MAINS

Shampoo, Hairbalm and purifying lotiona hand cream and sun cream with honey
with honey

Mask is the best form that complies with the caesisy of honey. It nourishes the skin and keeps it
moisturized. Regular use of them keeps skin jueeanild retards wrinkle formation. To mix the ingesds
you can use mixer. They are left for about ¥ arr hthen removed using a gauze and warm water aamd th
washed.

Simplerecipesfor honey cosmetics taken from different I nternet sources
Face Masks
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Cleopatra mask
Honey 1 teaspoonful
Milk 1 tablespoonful
Egg white of 1 egg

Egg yolk mask

Honey 1 teaspoonful

Glycerin 1 teaspoonful

Egg yolk of 1 egg

Fairness M ask

Honey 10 g

Distilled water 155 ml + alcohol 70% 30 ml
Borax 4 g

Bergamot oil 3 drops + orange oil 2drops
Hand Care

Emulsion for hands

Honey 2 teaspoonful

Almond oil 1 teaspoonful

Perfume few drops

Massage your hands, leave for a while and wash Massage your hands

you need.

Honey Bath

Add 200-250 g of
honey to the bathing
water.

If used once in a while
(e.g. every 2 weeks), it
will keep on a good

Honey mask

Place a cloth in warm water and apply to your face
open the pores. Smear on honey, and leave on for 15
to 30 minutes. Rinse off with warm water, then use

cold water to close the pores.
Use once a week.

Egg white mask

Honey 1 teaspoonful
Glycerin 1 teaspoonful

Egg White of 1 egg

Quick mask

Honey 100 g

Alcohol 25 ml

Water 25 ml

Pastefor hands
Honey 10 g
Wheat flour 6 g
Water 4 g

HONEY o
3% HANDCREAM 7@

1/2 cup sea salt

2 tablespoons baking soda
1 cup boiling water

1 cup honey

2 cups milk

10 drops of vanilla oil

dissolve sea salt and baking soda in bathwater,
dissolve honey in boiling water and add milk, add
milk-honey mixture and vanilla oil to bathwater,igw
water to blend all ingredients

turger of the cells and
nourishes the skin.

Cracked Lips

Honey 10 g

Lemon juice 10 g

To be used concomitantly with lip moisturizer
containing Panthenol.

/’]/'/

| i

Further reading for this sectioh?

ALLERGY, POTENTIAL HEALTH HAZARDS AND COUNTER
INDICATIONS

Allergy

Up to 5 % of the population is suffering from afjexs. Compared to other foods allergy to honey seem
relatively uncommon. Recently honey allergy wasawed®. In epidemiological studies with normal
people the allergy incidence is very low. In onglgtin Turkey with 4331 students no honey allergyld
be detected, while in another Turkish study with@B®atients searching consultation in an allergyicthe
honey allergy incidence was 18
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The incidence of honey allergy, reported in a grolip73 food allergy patients was 2.3% as repdoietf>.
In this study with allergic patients the allergynley allergy is explained by the presence of honey
components of bee origin or by dandelion &unpositagollen.

Allergies reported can involve reactions varyingnircough to anaphylaxié

It was also reported that patients allergic togrokire rarely allergic to honey, although them@nis reported
case of honey pollen allery

Potential Health Hazards

Toxic compoundsin honey

Honey as any other natural food can be contamirfadedthe environment, e.g. heavy metals, pestigide
antibiotics etc. Generally, the contamination levieind in Europe do not present a health hazard.

A few plants are known to produce nectar containaxic substances. Diterpenoids and pyrazolidine
alkaloids are two main toxin groups relevant intaecSome plants of tHericaceaefamily belonging to the
sub-familyRhododendrone.g.Rhododendron ponticugontain toxic polyhydroxylated cyclic
hydrocarbons or diterpenoids Honey containindR. ponticurris called mad honey and is found in some
regions of Turkey. Ingestion of this type of homeyot lethal, it causes some complaints suchzsmdiss,
nausea-vomiting, sweating, weakness, blurred vigionvulsions and loss of consciousness, extremity
paresthesia, excessive perspiration and salivatibaxicity of honey from other plants has also been
reported: Datura plants (from Mexico and Hungalglladonna flowers and Hyoscamus niger plants (from
Hungary), Serjania lethalis (from Brazil), Gelsemigempervirens (from the American Southwest), Kalmi
latifolia, Tripetalia paniculata and Ledum palustte

Substances of the other toxin group, pyrazolidikelaids, are found in different honey types anel th
potential intoxication by these substances is weetkby*?’

Cases of honey poisoning have been reported veglyria the literature and concern mostly indivibua
from the following regions: Caucasus, Turkey, Nesaland, Australia, Japan, Nepal, South Africa and
different countries in North and South America. Byeptoms encountered after honey poisoning are
vomiting, headache, stomach ache, unconsciousthagfim, nausea and sight weakness. In generaétho
poisonous plants are known to the local beekeefters,honey, which can contain poisonous substaasces
not marketed. To minimise risks of honey born poisg in countries where plants with poisonous neate
growing tourists are advised to buy honey fromrtfagket only and not from individual beekeepers.
Clostridium botulinum

There is a health concern for infants regardingotiesence oflostridium(Cl.) botulinumin honey. Since
the presence of this bacterium in natural foodsiguitous and honey is a non sterilized packaged f
from natural origin the risk of a low contaminati@vel cannot be excluded. Spores of this bactecam
survive in honey, but they cannot build toxin. Thasthe stomach of infants younger than one year t
bacteria spores from honey can survive and theatBtibuild the toxin, while children older than 12
months can ingest honey without any risk. In soa®es, infant botulism has been attributed to inyestf
honey™® ¥ In Germany one case of infant botulism per ysaeported®®. As a result of the reported
infant botulism cases some honey packers (e.@titish Honey Importers and Packers Associatioagel

a warning on the honey label that “honey shouldbeogiven to infants under 12 months of age”.

In 2002 a scientific committee of the EU examinleel hazard o€l. botulinumin honey It has concluded
that microbiological examinations of honey are 1sseey for controlling the spore concentration inéyg
as the incidence @l. botulinumis relatively low and sporadic and as such tefitsat prevent infant
botulism. Thus, in the EU countries the health arities have not issued a regulation for placivgaaning
label on honey jar&

HEALTH CLAIMSFOR HONEY
According to the EU Regulation 1924/2006different health claims can be made: The claires ar

classified using the Passclaim project classificatif the International Life Science Institute (L%,

wherever possible In the Passclaim project thenslare classified into the following subject areas

1. Diet-related cardiovascular disease
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. Bone health and osteoporosis

. Physical performance and fitness

. Body weight regulation, insulin sensitivity adidbetes risk
. Diet-related cancer

. Mental state and performance

7. Gut health, digestion and immunity

Honey health claims
Quantity and time of honey ingestion

o OB W

The health enhancing effects in human adults, destin this report were mostly achieved after sigm
of 50 to 80 g of honey per day.

The health claims of honey which are reported beloywalid for intakes of following amounts of hgne

. Adults: after ingestion of 50 to 80 g per day bwlé)
. General (adults or infants): 0.8 g to 1.2 g hopey g human weight
The health effects reported in the different pudilans reported above were measured mostly atieB82

weeks of daily honey ingestioRractical apitherapists suggest a daily honegstign_for 1.5 to 2 months
227, 293

The main honey health claims for honey are

Physical performance and fitness

Honey is high carbohydrate food and its ingestimméases performance and fithess
Ingestion of honey increases performance and ftnes

Gut health and digestion

Long term ingestion of honey can improve gut arstrganterological health

I mmunity

Long term ingestion of honey can improve the imnagicl reaction towards infections

Specific nutritional effects
Nutrition of infants

* Honey should not be given to infants less thanyaae old

« Honey can be recommended as food for infants dftdar one year..
Nutrition of Diabetes || patients

There evidence that honey can used as a sweetgimemiians with diabetes Il. Any honey can be ugsed fo
this purpose, the most suitable honey is acaci@p@Robinia pseudoacacia), as it has the lowest GI.

References

1. AAZZA, S; LYOUSSI, B; ANTUNES, D; MIGUEL, M G2014) Physicochemical characterization and
antioxidant activity of 17 commercial Moroccan hgsdnternational journal of food sciences and
nutrition 65 (4): 449-457.

2. ABDELMONEM, A M; RASHEED, S M; MOHAMED, A S (@12) Bee-honey and yogurt: a novel mixture
for treating patients with vulvovaginal candidiadiging pregnancyArchives of Gynecology and
Obstetric286 (1): 109-114.

3. ABDUL-GHANI, A’ S; DABDOUB, N; MUHAMMAD, R; ABDUL-GHANI, R; QAZZAZ, M (2008) Effect
of Palestinian Honey on Spermatogenesis in Ratgnal of Medicinal Food 1 (4): 799-802.

Bee Product Scienceww.bee-hexagon.net2017 32




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Book of Honey, Chapter 8

ABDULRHMAN, M (2016) Honey as a Sole TreatmenfType 2 Diabetes Mellitug&ndocrinol Metab
Syndr,5, http://dx.doi.org/10.4172/2161-1017.1000232

ABDULRHMAN, M; EL-HEFNAWY, M; HUSSEIN, R; EL-®UD, A (2009) The glycemic and peak
incremental indices of honey, sucrose and gluaogatients with type 1 diabetes mellitus: effeats o
C-peptide level—a pilot studycta Diabetol.DOI:10.1007/s00592-009-0167-7

ABUBAKAR, M B; ABDULLAH, W Z; SULAIMAN, S A; SUEN, A B (2012) A Review of Molecular
Mechanisms of the Anti-Leukemic Effects of Phen@m@mpounds in Honeynternational Journal
of Molecular Sciences3 (11): 15054-15073.

ABUHARFEIL, N; AL ORAN, L; ABO-SHEHADA, M (208) The effects of bee honey on the proliferative
activity of human B and T lymphocytes and activifyphagocytes-ood and Agricultural
Immunology(11): 169-177.

AGRAWAL, O P; PACHAURI, A; YADAV, H; URMILA, J GOSWAMY, H M; CHAPPERWAL, A;
BISEN, P S; PRASAD, G B K S (2007) Subjects witlpaited glucose tolerance exhibit a high
degree of tolerance to honejurnal of Medicinal Food 0 (3): 473-478.

AHMAD, A; AZIM, M K; MESAIK, M A; NAZIMUDDIN; KHAN, R A (2008) Natural honey modulates
physiological glycemic response compared to siredldioney and D-Glucoséournal of Food
Sciencer3 (7): H165-H167.

AHMAD, A; KHAN, R A; MESAIK, M A (2009) Antiinflammatory Effect of Natural Honey on Bovine
Thrombin-induced Oxidative Burst in Phagocytebytotherapy Researd8 (6): 801-808.

AHMAD, I; JIMENEZ, H; YAACOB, N S; YUSUF, NA012) Tualang Honey Protects Keratinocytes from
Ultraviolet Radiation-Induced Inflammation and DND®mmage Photochemistry and Photobiolo§3
(5): 1198-1204.

AHMAD, T AF T; JUBRI, Z; RAJAB, N F; RAHIMK A; YUSOF, Y A M; MAKPOL, S (2013) Gelam
Honey Protects against Gamma-Irradiation Damagtmxidant Enzymes in Human Diploid
FibroblastsMoleculesl8 (2): 2200-2211.

AHMED, A; KHAN, R A; AZIM, M K; SAFEED, S; MBBAIK, M A; AHMED, S; IMRAN, | (2011) Effect
of Natural Honey on Human Platelets and Blood Ctaigun ProteinsPak J Pharm S@4: 389-397.

AHMED, S; OTHMAN, N H (2013) Honey as a PdtahNatural Anticancer Agent: A Review of Its
MechanismsEvidence-based complementary and alternative meslici

AKANMU, M A; OLOWOOKERE, T A; ATUNWA, S A; IlRAHIM, B O; LAMIDI, O F; ADAMS, P A;
AJIMUDA, B O; ADEYEMO, L E (2011) Neuropharmacolagil Effects of Nigerian Honey in Mice.
African Journal of Traditional Complementary andekhative Medicines (3): 230-249.

AL WAILI, N S (2004) Natural honey lowers ptaa glucose, C-reactive protein, homocysteine béootl
lipids in healthy, diabetic, and hyperlipidemic gdis: Comparison with dextrose and sucrose
152.Journal Med.Food (1): 100-107.

AL WAILI, N S; SALOM, K; BUTLER, G; AL GHAMDI, A A (2011) Honey and Microbial Infections: A
Review Supporting the Use of Honey for Microbialn@ol. Journal of Medicinal Food 4 (10):
1079-1096.

AL WAILI, N S; SALOOM, K Y; AL WAILI, T N; AL WAILI, AN; AKMAL, M; AL WAILI, F S; AL
WAILI, H N (2006) Influence of various diet regimgnn deterioration of hepatic function and
hematological parameters following carbon tetragtita a potential protective role of natural honey.
Natural Product ResearcP0 (13): 1258-1264.

AL-MAMARY, M; AL-MEERI, A; AL-HABORI, M (2002) Antioxidant activities and total phenolics of
different types of honeWUTRITION RESEARCHE2 (9): 1041-1047.

AL-QUASSEMI, R; ROBINSON, R K (2003) Some sja nutritional propeties of honey - a brief rewie
Nutrition & Food Scienc83 (6): 254-260.

Bee Product Scienceww.bee-hexagon.net2017 33




21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Book of Honey, Chapter 8

AL-RAHBI, B; ZAKARIA, R; OTHMAN, Z; HASSAN, A AHMAD, A H (2014) Enhancement of BDNF
Concentration and Restoration of the Hypothalaniigiary-Adrenal Axis Accompany Reduced
Depressive-Like Behaviour in Stressed OvariectothRets Treated with Either Tualang Honey or
EstrogenScientific World Journal

AL-RAHBI, B; ZAKARIA, R; OTHMAN, Z; HASSAN, A ISMAIL, Z | M; MUTHURAJU, S (2014)
Tualang honey supplement improves memory performand hippocampal morphology in stressed
ovariectomized rats\cta Histochemicd 16 (1): 79-88.

AL-WAILI, N S (2003) Effects of daily consuripn of honey solution on hematological indices atabd
levels of minerals and enzymes in normal individudqdurnal of Medicinal Food (2): 135-140.

AL-WAILI, N S (2004) Investigating the antionbbial activity of natural honey and its effectstbe
pathogenic bacterial infections of surgical wouadd conjunctiva
154.Journal of Medicinal Food (2): 210-222.

AL-WAILI, N S (2004) Natural honey lowers phaa glucose, C-reactive protein, homocysteine oot
lipids in healthy, diabetic, and hyperlipidemic gdis: Comparison with dextrose and sucrose.
Journal of Medicinal Food (1): 100-107.

AL-WAILI, N S (2004) Topical honey applicatis vs. acyclovir for the treatment of recurrentiesrsimplex
lesions.Medical Science MonitatO (8): 94-98.

AL-WAILI, N S; AL-WAILI, F S; AKMAL, M; ALI, A; SALOM, K'Y; AL GHAMDI, A A (2014) Effects of
natural honey on polymicrobial culture of variousran pathogengrchives of Medical Sciend®
(2): 246-250.

AL-WAILI, N S; BONI, N S (2003) Natural hondgwers plasma prostaglandin concentrations in abrm
individuals.Journal of Medicinal Food (2): 129-133.

AL-WAILI, N S; HAQ, A (2004) Effect of honegn antibody production against thymus-dependent and
thymus-independent antigens in primary and secgridanune responsedournal of Medicinal
Food7 (4): 491-494.

ALJADI, A M; KAMARUDDIN, M Y (2003) Isolationand Identification of Phenolic Acids in Malaysian
Honey with Antibacterial Propertiesurk J Med ScB3: 229-236.

ALJADI, A M; KAMARUDDIN, M Y (2004) Evaluatio of the phenolic contents and antioxidant capesiti
of two Malaysian floral honey$:.0od Chemistrg5 (4): 513-518.

ALLSOP, K A; MILLER, J B (1996) Honey revisil: A reappraisal of honey in pre-industrial di&sl.Nutr.
75 (4): 513-520.

ALVAREZ-SUAREZ, J; TULIPANI, S; ROMANDINI, SBERTOLI, E; BATTINO, M (2009) Contribution
of honey in nutrition and human health: a reviddediterr.J.Nutr.Met2: DOI 10.1007/s12349-009-
0051-6.

ALVAREZ-SUAREZ, J; TULIPANI, S; ROMANDINI, SYIDAL, A; BATTINO, M (2009) Methodological
Aspects about Determination of Phenolic Compoumdsia Vitro Evaluation of Antioxidant
Capacity in the Honey: A Reviev@urr.Anal.Chenb: 293-302.

ALVAREZ-SUAREZ, J M; TULIPANI, S; DIAZ, D; EBEVEZ, Y; ROMANDINI, S; GIAMPIERI, F;
DAMIANI, E; ASTOLFI, P; BOMPADRE, S; BATTINO, M (200) Antioxidant and antimicrobial
capacity of several monofloral Cuban honeys anil toerelation with color, polyphenol content and
other chemical compoundsood and Chemical Toxicologh8 (8-9): 2490-2499.

ALVES, A; RAMOS, A; GONCALVES, M M; BERNARDOW; MENDES, B (2013) Antioxidant activity,
quality parameters and mineral content of Portugumesnofloral honeyslournal of Food
Composition and Analysg&0 (2): 130-138.

AMERICAN HONEY BOARD (2005) Honey-Nutritiomd Health National honey boardl-27.

Bee Product Scienceww.bee-hexagon.net2017 34




38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Book of Honey, Chapter 8

AMES, B N; SHIGENAGA, M; HAGEN, T (1993) Oxahts, antioxidants, and the degenerative disedses o
aging.Proc.Natl.Acad.Sci.US80: 7915-7922.

AMMAR, E | M; KHALIL A; EID M (2015) IMPACT OF FORTIFICATION WITH HONEY ON SOME
PROPERTIES OF BIO-YOGHURTMBFSdoi: 10.15414/jmbfs.2015.4.6.503-508

ANTHIMIDOU, E; MOSSIALOS, D (2013) Antibactet Activity of Greek and Cypriot Honeys Against
Staphylococcus aureus and Pseudomonas aeruginGsanjparison to Manuka Honejournal of
Medicinal Foodl6 (1): 42-47.

ANTONY, S; RIECK, J R; DAWSON, P L (2000) Eét of dry honey on oxidation in turkey breast meat
Poultry Scienc&9 (12): 1846-1850.

ARCOT, J; BRAND-MILLER, J (2005) A preliminaassesment of the glycemic index of honey.
http://www.rirdc.gov.au/reports/HBE/05-027sum.h{2005): 1-24.

ARIEFDJOHAN, M W; MARTIN, B R; LACHCIK, P NZWEAVER, C M (2008) Acute and chronic effects of
honey and its carbohydrate constituents on cal@hsorption in ratslournal of agricultural and
food chemistrp6 (8): 2649-2654.

ASP, N; BRYNGELSSON, S (2008) Health Claim&urope: New Legislation and PASSCLAIM for
SubstantiationThe Journal of nutritiori38; 1210S-1215S.

ATAYOGLU, A T; SOYLU, M; SILICI, S; INANC, N(2016) Glycemic index values of monofloral Turkish
honeys and the effect of their consumption on gdeametabolism*Turkish Journal of Medical
Sciencedl6: 483-488.

ATTANZIO, A; TESORIERE, L; ., AM; LIVREA, MA (2016) Monofloral honeys by Sicilian black
honeybee (Apis mellifera ssp. sicula) have higlucath power and antioxidant capacitieliyon2:
e00193.

AZIM, M K; SAJID, M (2009) Evaluation of Nertaxidal Activity in Natural HoneyPakistan Journal of
Botany41 (6): 3261-3264.

AZIZ, A; RADY, H; AMER, M; KIWAN, H (2009) Efect of Some Honey Bee Extracts on the Proliferatio
Proteolytic and Gelatinolytic Activities of the Hatpcellular Carcinoma Hepg?2 Cell Lin.
Austr.J.Bas.Appl.Sd@: 2754-2769.

AZMAN, K F; ZAKARIA, R; ABDUL AZIZ, C B; OTHMAN, Z (2016) Tualang Honey Attenuates Noise
Stress-Induced Memory Deficits in Aged R@xidative medicine and cellular longevity,
http://dx.doi.org/10.1155/2016/1549158

BAHRAMI, M; ATAIE-JAFARI, A; HOSSEINI, S; FORZANFAR, M H; RAHMANI, M; PAJOUHI, M
(2009) Effects of natural honey consumption in dibpatients: an 8-week randomized clinical trial.
International journal of food sciences and nutniti60 (7): 618-626.

BAKR, I; TAREK H.; MOHAMED, T; TAMMAM, A; EL-GAZZAR, F (2015) Characteristics of Bioyoghurt
Fortified With Fennel Honeynt J Curr Micr App Sc#: 959-970.

BALTRUSAITYTE, V; VENSKUTONIS, P R; CEKSTERW, V (2007) Antibacterial activity of honey and
beebread of different origin against S-aureus argi8ermidisFood Technology and Biotechnology
45 (2): 201-208.

BALTRUSAITYTE, V; VENSKUTONIS, P R; CEKSTERMH, V (2007) Radical scavenging activity of
different floral origin honey and beebread phenelitracts Food Chemistryl01 (2): 502-514.

BATUMALAIE, K; SAFI, S Z; YUSOF, K M; ISMAIL,l S; SEKARAN, S D; QVIST, R (2013) Effect of

Gelam Honey on the Oxidative Stress-Induced Siggdbathways in Pancreatic Hamster Cells.
International Journal of Endocrinology

Bee Product Scienceww.bee-hexagon.net2017 35




55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Book of Honey, Chapter 8

BEGUM, S B; ROOBIA, R R; KARTHIKEYAN, M; MURIGAPPAN, R M (2015) Validation of
nutraceutical properties of honey and probiotieptal of its innate microflord.WT - Food Science
and Technolog$0: 743-750.

BEHBAHANI, M (2014) Anti-HIV-1 Activity of Eght Monofloral Iranian Honey TypeBlos One&d (10)

BEJAN, V; LACATIS, D; PETRUS, V; BEJAN, V \CRETEANU, G (1978) L'emploi du fructose dans le
regime du diabete sucre insulino-dependidig Symposium International d'Apitherapie, 11-15
Septembre 1978, Portoroz, Yougosla¥ipimondia, Bukarest, 1978: pp 382-384.

BENGSCH, E (1992) Connaissance du miel. Digs-@léments pour la santeev.frang.apicult(521): 383-
386.

BERETTA, G; ARTALI, R; CANEVA, E; ORLANDINIS; CENTINI, M; FACINO, R M (2009) Quinoline
alkaloids in honey: Further analytical (HPLC-DAD4E8S, multidimensional diffusion-ordered
NMR spectroscopy), theoretical and chemometricistudournal of Pharmaceutical and Biomedical
Analysiss0 (3): 432-439.

BERETTA, G; GRANATA, P; FERRERO, M; ORIOLI,;NFACINO, R M (2005) Standardization of
antioxidant properties of honey by a combinatiospédctrophotometric/fluorimetric assays and
chemometricsAnalytica Chimica Act®33 (2): 185-191.

BERETTA, G; VISTOLI, G; CANEVA, E; ANSELMI, CFACINO, R M (2009) Structure elucidation and
NMR assignments of two new pyrrolidinyl quinolinkaloids from chestnut honeiMagnetic
resonance in Chemistdj7 (5): 456-459.

BERG, A; KONIG, D (2008) The glycaemic indeixdifferent German honeyErnahrungs-Umschat5 (12):
720-725.

BERTONCELJ, J; DOBERSEK, U; JAMNIK, M; GOLOBR,(2007) Evaluation of the phenolic content,
antioxidant activity and colour of Slovenian honEgod Chemistryl 05 (2): 822-828.

BIANCHI, E M (1977) Honey: Its importanceghildren's nutritionAmer.Bee J117 (12): 733.
BILIKOVA, K; SIMUTH, J (2010) New Criterionof Evaluation of Honey: Quantification of Royallyel

Protein Apalbumin 1 in Honey by ELISAournal of agricultural and food chemist®8 (15): 8776-
8781.

BILSEL, Y; BUGRA, D; YAMANER, S; BULUT, T; CEIKBAS, U; TURKOGLU, U (2002) Could honey
have a place in colitis therapy? Effects of hompegdnisolone, and disulfiram on inflammation, iitri
oxide, and free radical formatioDigestive Surgeri9 (4): 306-311.

BISWAS, B K (2009) Effects of Honey on Feesh€umption and Body Weight of Sprague-Dawley and
Obese Ratslournal of the American Association for Laboratémimal Sciencd8 (5): 613.

BLASA, M; CANDIRACCI, M; ACCORSI, A; PIACENTNI, M; ALBERTINI, M; PIATTI, E (2006) Raw
Millefiori honey is packed full of antioxidantsood Chemistn®7 (2): 217-222.

BOGDANOV, S (1984) Characterisation of antteaial substances in hondyebensmittel-Wissenschaft +
[i.e.und] Technologie.Food science + technologyesice + technologie alimentaitE?: 74-76.

BOGDANOV, S (1997) Nature and origin of thibacterial substances in honégbensmittel-Wissenschaft
+ [i.e.und] Technologie.Food science + technologyeBice + technologie alimentai®0 (7): 748-
753.

BOGDANOV, S (2006) Contaminants of bee préslugpidologie38 (1): 1-18.

BOGDANOV, S; BLUMER, P (2001) Natirliche @ittische Eigenschaften des Honi§shweizerische
Bienen-Zeitund 24 (2): 18-21.

Bee Product Scienceww.bee-hexagon.net2017 36




73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Book of Honey, Chapter 8

BOGDANOV, S; HALDIMANN, M; LUGINBUHL, W; GALLMANN, P (2007) Minerals in honey:
environmental geographical and botanical aspects
19.Journal of Apicultural Researchb (4): 269-275.

BOGDANOV, S; JURENDIC, T; SIEBER, R; GALLMANNP (2008) Honey for Nutrition and Health: A
Review.J.Am..Coll.Nutr27: 677-689.

BOGDANOV, S; RUOFF, K; PERSANO ODDO, L (200mysico-chemical methods for the characterisation
of unifloral honeys: a reviewApidologie35: S4-S17.

BOORN, K L; KHOR, Y Y; SWEETMAN, E; TAN, F; BARD, T A; HAMMER, K A (2010) Antimicrobial
activity of honey from the stingless bee Trigoneboaaria determined by agar diffusion, agar
dilution, broth microdilution and time-kill metholimy. JOURNAL OF APPLIED MICROBIOLOGY
108 (5): 1534-1543.

BORNET, F; HAARDT, M J; COSTAGLIOLA, D; BLAYQA; SLAMA, G (1985) Sucrose or honey at
breakfest have no additional acute hyperglycaefifécieover an isoglucic amount of bread in Type 2
diabetic patientDiabetologia28: 213-217.

BOSTAN, M; BOSTAN, H; KAYA, A O; BILIR, O; SAIROGLU, O; KAZDAL, H; KARADAG, Z;
BOZKURT, E (2010) Clinical Events in Mad Honey Rmitng: A Single Centre Experiendgulletin
of Environmental Contamination and Toxicoldyy (1): 19-22.

BOUSQUET, J; CAMPOS, J; MICHEL, F B (1984)Jdantolerance to honegllergy 39 (1): 73-75.
BOUSQUET, J; CAMPOS, J; MICHEL, F B (1984)Jddntolerance to honegllergy 39 (1): 73-75.

BRADY, N; MOLAN, P; BANG, L (2004) A surveyfmon-manuka New Zealand honeys for antibacteridl a
antifungal activities
69.Journal of Apicultural Research3 (2): 47-52.

BRUDZYNSKI, K (2006) Effect of hydrogen peid& on antibacterial activities of Canadian honeys.
Canadian Journal of Microbiology2: 1228-1237.

BRUDZYNSKI, K; KIM, L (2010) Storage-inducethemical changes in active components of honey de-
regulate its antibacterial activitfood Chendoi:10.1016/j.foodchem.2010.11.151

BRUDZYNSKI, K; MIOTTO, D (2011) Honey melambins: Analysis of the compositions of the high
molecular weight melanoidins exhibiting radicalseaging activity Food Chemistry127 (3): 1023-
1030.

BRUDZYNSKI, K; MIOTTO, D (2011) The recogroti of high molecular weight melanoidins as the main
components responsible for radical-scavenging égpaicunheated and heat-treated Canadian
honeysFood Chemistry1 25 (2): 570-575.

BRUDZYNSKI, K; MIOTTO, D (2011) The recogroti of high molecular weight melanoidins as the main
components responsible for radical-scavenging égpaicunheated and heat-treated Canadian
honeysFood Chenl25 (doi:10.1016/j.foodchem.2010.09.049): 570-575.

BRUDZYNSKI, K; MIOTTO, D (2011) The relationg between the content of Maillard reaction-like
products and bioactivity of Canadian hondysod Chemistryl24 (3): 869-874.

BRUDZYNSKI, K; SJAARDA C. (2015) Honey glycageins containing antimicrobial peptides, Jellehs
the Major Royal Jelly Protein 1, are responsiblettie cell wall lytic and bactericidal activitie§ o
honey.Plos Onetdoi: 10.1371/journal.pone.0120238. eCollection®201

BUSSEROLLES, J; GUEUX, E; ROCK, E; MAZUR, RAYSSIGUIER, Y (2002) Substituting honey for

refined carbohydrates protects rats from hypesiciglidemic and prooxidative effects of fructose.
The Journal of nutritiori32 (11): 3379-3382.

Bee Product Scienceww.bee-hexagon.net2017 37




90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

Book of Honey, Chapter 8

CANDIRACCI, M; CITTERIO, B; DIAMANTINI, G; BLASA, M; ACCORSI, A; PIATTI, E (2011) Honey
Flavonoids, Natural Antifungal Agents Against CatadiAlbicansINTERNATIONAL JOURNAL OF
FOOD PROPERTIES4 (4): 799-808.

CANDIRACCI, M; PIATTI, E; DOMINGUEZ-BARRAGANM; GARCIA-ANTRAS, D; MORGADO, B;
RUANO, D; GUTIERREZ, J F; PARRADO, J; CASTANO, A(22) Anti-inflammatory Activity of
a Honey Flavonoid Extract on Lipopolysaccharidei¥ated N13 Microglial CellsJournal of
agricultural and food chemistr§0 (50): 12304-12311.

CARTER, D A; BLAIR, S E; COKCETIN, N N; BOUZ®; BROOKS, P; SCHOTHAUER, R; HARRY, E J
(2016) Therapeutic manuka honey: no longer soratare.Frontiers in Microbiologydoi:
10.3389/fmich.2016.00569

CEYHAN, N; UGUR, A (2001) Investigation of itro antimicrobial activity of honeyRIVISTA DI
BIOLOGIA BIOLOGY FORUMA4 (2): 363-371.

CHANG, X; WANG, J H; YANG, S H; CHEN, S; SON® J (2011) Antioxidative, antibrowning and
antibacterial activities of sixteen floral honelsod & Function2 (9): 541-546.

CHARYASRIWONG, S; HARUYAMA, T; KOBAYASHI, N 2016) In vitro evaluation of the antiviral
activity of methylglyoxal against influenza B virurfection.Drug Discoveries & Therapeutic§:
201-210.

CHEN, L; MEHTA, A; BERENBAUM, M; ZANGERL, A RENGESETH, N J (2000) Honeys from different
floral sources as inhibitors of enzymatic brownindruit and vegetable homogenatdsurnal of
agricultural and food chemist48 (10): 4997-5000.

CHEPULIS, L M (2007) The Effects of Honey Quared With Sucrose and a Sugar-free Diet on Nehtrop
Phagocytosis and Lymphocyte Numbers after Long-teesding in RatsICIM 4: DOI:
10.2202/1553-3840.1098.

CHEPULIS, L M; STARKEY, N J; WAAS, J R; MOLANP C (2009) The effects of long-term honey, sueros
or sugar-free diets on memory and anxiety in Rftysiology & Behavio®7 (3-4): 359-368.

CHICK, H; SHIN, H S; USTUNOL, Z (2001) Growéimd acid production by lactic acid bacteria and
bifidobacteria crown in skim milk containing hon&purnal of Food Sciendg6 (3): 478-481.

CHUA, L S; RAHAMAN, N L A; ADNAN, N A; TAN,T T E (2013) Antioxidant Activity of Three Honey
Samples in relation with Their Biochemical Compasedournal of Analytical Methods in Chemistry

CIULU, M; SOLINAS, S; FLORIS, I; PANZANELLIA; PILO, M [; PIU, P C; SPANO, N; SANNA, G
(2011) RP-HPLC determination of water-soluble vitagrin honeyTalanta83 (3): 924-929.

COSTA-SILVA, F; MAIA, M; MATOS, C C; CALCADAE; BARROS, Al R N; NUNES, F M (2011)
Selenium content of Portuguese unifloral hondgsirnal of Food Composition and Analy2i (3):
351-355.

COX, N; HINKLE, R (2002) Infant botulisPAmerican Family PhysiciaB5 (7): 1388-1392.

CRANE, E (1975) History of hondwp, Crane, E (ed.Honey, a comprehensive surv@illiam Heinemann;
London; pp 439-488.

CRANE, E (1983)he archaeology of beekeepiigerald Duckworth & Co. Ltd.ondon
CRANE, E (1999)he world history of beekeeping and honey huntBerald Duckworth & Co Ltd.ondon

CRANE, E; WALKER, P; DAY, R (1984)irectory of important world honey sourcdsternational Bee
Research Associatidrondon; 384 pp

CUSHNIE, T; LAMB, A (2005) Antimicrobial aeity of flavonoids.International Journal of Antimicrobial
Agents26 (5): 343-356.

Bee Product Scienceww.bee-hexagon.net2017 38




109.

110.

111.

112.

113.

114,

115.

116.

117.

118.

1109.

120.

121.

122.

123.

124,

125.

126.

Book of Honey, Chapter 8

D'ARCY, B R (2005Antioxidants in Australian Floral Honeys -Identification of health-
enhancing nutrient components. RIRDC Publication No 05/040 (report): 1.

DAVIS, E A (1995) Functionality of sugarstysicochemical interactions in foodthe American Journal of
Clinical Nutrition 62 (1 Suppl): 170-177.

DE BODT, G (1996) Les miels de rhododendrbas Carnets du CARI Abeilles et Ci0): 10-12.

DE QUEIROZ PIMENTEL, R B; DA COSTA, C A; AUBQUERQUE, P M; DUVOISIN JUNIOR, S (2013)
Antimicrobial activity and rutin identification dfoney produced by the stingless bee Melipona
compressipes manaosensis and commercial h&hdg. Complementary and Alternative Medicik

DEIBERT, P; KOENIG, D; KLOOK, B; GROENEFELB,, BERG, A (2009) Glycaemic and insulinaemic
properties of some German honey varieti@gopean journal of clinical nutrition
doi:10.1038/ejcn.2009.103: 1-3.

DEUTSCHE GESELLSCHAFT FUR ERNAHRUNG (20@ferenzwerte fiir die Nahrstoffzufuhr.
Umschau/Brau&rankfurt am Main (1st edition. edition)

DEZMIREAN, G |; MARGHITAS, L A; BOBIS, O; DEMIREAN, D S; BONTA, V; ERLER, S (2012)
Botanical Origin Causes Changes in Nutritional Beafnd Antioxidant Activity of Fermented
Products Obtained from Honejournal of agricultural and food chemistép (32): 8028-8035.

DINICOLANTONIO, J J; LUCAN, S C (2015) Isittose malabsorption a cause of irritable bowel
syndromeMedical hypothese85: 195-197.

DONER, L W (1977) The sugars of honey -vaere. Journal of the Science of Food and Agricult@ge 443-
456.

DUARTE, AW F; VASCONCELOS, M R D; DE MENEZEA P D; DA SILVA, S C; ODA-SOUZA, M;
LOPEZ, AM Q (2012) Composition and antioxidantiety of honey from Africanized and stingless
bees in Alagoas (Brazil): a multivariate analygsurnal of Apicultural Researchil (1): 23-35.

DUDDUKURI, G R; KUMAR, P S; KUMAR, V B; ATHOA, R R (1997) Immunosuppressive effect of
honey on the induction of allergen-specific humanatibody response in mickaternational
Archives of Allergy and Immunolody 4 (4): 385-388.

DUSTMANN, J H (1971) Uber die Katalasealtivin Bienenhonig aus der Tracht der Heidekrautgdse
(Ericacea)Z.Lebensm.Unters.Forsch45: 292-295.

DUSTMANN, J H (1972) Uber den Einfluss déshtes auf den Peroxid-Wert (Inhibin) des Honigs.
Z.Lebensm.Unters.Forsch48 (5): 263-268.

DUSTMANN, J H (1979) Antibacterial effectlobney.Apiactald: 7-11.

DUTAU, G; RANCE, F (2009) Honey and honegshict allergiesRevue Francaise D Allergolog#9 (6):
S16-S22.

EARNEST, C; KREIDER, R; LUNDBERG, J; RASMI8$, C; COWAN, P; GREENWOOD, M;
ALMADA, A (2000) Effects of pre-exercise carbohytirdeedings on glucose and insulin responses
during and after resistance exercidmurnal of Strength and Conditioning ReseaBéi: 361.

EARNEST, C; KREIDER, R; LUNDBERG, J; RASMI8$, C; COWAN, P; GREENWOOD, M;
ALMADA, A (2000) Effects of pre-exercise carbohytirdeedings on glucose and insulin responses
during and after resistance exercid&trength Cond.Re361: 361.

EARNEST, C; LANCASTER, S; RASMUSSEN, C; KBRSK, C; LUCIA, A; GREENWOOQOD, M;
ALMADA, A; COWAND, P; KREIDER, R (2004) Low versusigh glycemic index meals
carbohydrate gel ingestion during simulated 64 kaling time trial performancelournal of
Strength and Conditioning Researt® (3): 466-472.

Bee Product Scienceww.bee-hexagon.net2017 39




Book of Honey, Chapter 8

127. EDGAR, J A; ROEDER, E L; MOLYNEUX, R J (2002oney from plants containing pyrrolizidine alkials:
A potential threat to healtldournal of agricultural and food chemists@ (10): 2719-2730.

128. EFFENDY, N M; MOHAMED, N; MUHAMMAD, N; MOHAMAD, | N; SHUID, A N (2012) The Effects of
Tualang Honey on Bone Metabolism of Postmenopatfeshen.Evidence-based complementary
and alternative medicine

129. EL-KOTT, A; KANDEEL, A; SAYED, F; EL-AZIZ, ARIBEA, H (2012) Anti-tumor Effects of Bee Honey
on PCNA and P53 Expression in the Rat Hepatocageimesisint.J.Canc.Res3: 130-139.

130. ELLIOTT, S S; KEIM, N L; STERN, J S; TEFF; KAVEL, P J (2002) Fructose, weight gain, anditisilin
resistance syndrom&he American Journal of Clinical Nutritior6: 911-922.

131. EREJUWA, O O; SULAIMAN, S A; AB WAHAB, M S2014) Effects of Honey and Its Mechanisms of
Action on the Development and Progression of Camdeleculesl9 (2): 2497-2522.

132. EREJUWA, O O; SULAIMAN, S A; AB WAHAB, M SSIRAJUDEEN, KN S; SALLEH, M S M; GURTU,
S (2011) Differential Responses to Blood Pressnde@xidative Stress in Streptozotocin-Induced
Diabetic Wistar-Kyoto Rats and Spontaneously Hy®sive Rats: Effects of Antioxidant (Honey)
Treatmentlnternational Journal of Molecular Scienc&2 (3): 1888-1907.

133. EREJUWA, O O; SULAIMAN, S A; AB WAHAB, M S2012) Fructose Might Contribute to the
Hypoglycemic Effect of HoneyMoleculesl?7 (2): 1900-1915.

134. EREJUWA, O O; SULAIMAN, S A; AB WAHAB, M S2012) Honey: A Novel AntioxidanMolecules17
(4): 4400-4423.

135. ERGUDER, B I; KILICOGLU, S S; NAMUSLU, M; KICOGLU, B; DEVRIM, E; KISMET, K; DURAK, |
(2008) Honey prevents hepatic damage induced byumtti®n of the common bile duct
2. World Journal of Gastroenterologyt (23): 3729-3732.

136. ESCUREDO, O; MIGUEZ, M; FERNANDEZ-GONZALEEK]; CARMEN SEIJO, M (2013) Nutritional
value and antioxidant activity of honeys produaed European Atlantic areBood Chemistryl 38
(2-3): 851-856.

137. ESTEVINHO, L; PEREIRA, A P; MOREIRA, L; DIA% G; PEREIRA, E (2008) Antioxidant and
antimicrobial effects of phenolic compounds extsaatNortheast Portugal hondéyood and
Chemical Toxicology6 (12): 3774-3779.

138. EUROPEAN COMMISSION (2002) Honey and micmdbgical hazardsReport European Commission of
Health & Consumer Protection Directorate-Generai40.

139. EUROPEAN COMMISSION (2002) Honey and micmbgical hazard€Report European Commission of
Health & Consumer Protection Directorate-Gener&l40.

140. EUROPEAN PARLIAMENT AND COUNCIL (2007) REGWATION (EC) No 1924/2006 OF THE
EUROPEAN PARLIAMENT AND OF THE COUNCIL of 20 Decerab2006 on nutrition and
health claims made on food3fficial Journal of the European Unidn404: L 12-3-L 12/17.

141. FAHEY, J W; STEPHENSON, K K (2002) Pinosirofsom honey and Thai ginger (Boesenbergia
pandurata): A potent flavonoid inducer of mammafimase 2 chemoprotective and antioxidant
enzymesJournal of agricultural and food chemistb (25): 7472-7476.

142. FAUZI, A N; NORAZMI, M N; YAACOB, N S (2011Yualang honey induces apoptosis and disrupts the
mitochondrial membrane potential of human breadtaanvical cancer cell lineBood and Chemical
Toxicology49 (4): 871-878.

143. FERNANDEZ-CABEZUDO, M J; EL-KHARRAG, R; TORR F; BASHIR, G; GEORGE, J A; EL-TAJI, H;
AL-RAMADI, B K (2013) Intravenous Administration dflanuka Honey Inhibits Tumor Growth and
Improves Host Survival When Used in Combinatiortv@hemotherapy in a Melanoma Mouse
Model. Plos OneB (2)

Bee Product Scienceww.bee-hexagon.net2017 40




144,

145.

146.

147.

148.

149.

150.

151.

152.

153.

154,

155.

156.

157.

158.

159.

160.

161.

Book of Honey, Chapter 8

FERREIRA, | C F R; AIRES, E; BARREIRA, J C ESTEVINHO, L M (2009) Antioxidant activity of
Portuguese honey samples: Different contributidrth@entire honey and phenolic extrdedod
Chemistryl14 (4): 1438-1443.

FOSTER-POWELL, K; HOLT, S H A; BRAND-MILLER], C (2002) International table of glycemic index
and glycemic load values: 200Phe American Journal of Clinical Nutritior6: 5-56.

FRANKEL, S; ROBINSON, G E; BERENBAUM, M R428) Antioxidant capacity and correlated
characteristics of 14 unifloral honeylaurnal of Apicultural ResearcB7 (1): 27-31.

FRAUENFELDER, R A (192D)er Honig als Genuss-, Nahr- und KraftigungsmitBalchdruckerei A.
Umiker Biel-Madretsch; 32 pp

FUKUDA, M; KOBAYASHI1, K; HIRONO1, Y; MIYAGANAL, M; ISHIDAL, T; EJIOGU, E; SAWAI, M;
PINKERTON, K; TAKEUCHI1, M (2009) Jungle Honey Eniees Immune Function and Antitumor
Activity. eCamdoi:10.1093/ecam/nen086

GALAL, R M; ZAKI, H F; EL-NASR, M M; AGHA, AM (2012) Potential Protective Effect of Honey
Against Paracetamol-induced Hepatotoxichychives of Iranian Medicin&5 (11): 674-680.

GAUTAM, | (2014) Antibacterial activity arelemental spectrum of Nepali honey from differest Ispecies.
University of Natural Resources and Applied Scien¢enna Vienna; pp. 215pp.

GHASHM, A A; OTHMAN, N H; KHATTAK, M N; ISMAL, N M; SAINI, R (2010) Antiproliferative effect
of Tualang honey on oral squamous cell carcinonteosteosarcoma cell lineBMC Complementary
and Alternative Medicin&0

GHELDOF, N; ENGESETH, N J (2002) Antioxidaaipacity of honeys from various floral sourcesedasn
the determination of oxygen radical absorbanceagpand inhibition of in vitro lipoprotein
oxidation in human serum sampldsurnal of agricultural and food chemist®p (10): 3050-3055.

GHELDOF, N; WANG, X H; ENGESETH, N J (200@8gntification and quantification of antioxidant
components of honeys from various floral sourdesirnal of agricultural and food chemistbp
(21): 5870-5877.

GHELDOF, N; WANG, X H; ENGESETH, N J (20B)ckwheat honey increases serum antioxidant cgpacit
in humansJournal of agricultural and food chemistBi (5): 1500-1505.

GONNET, M; LAVIE, P (1960) Influence du clitage sur le facteur antibiotique présent dansreds.
Annales de I'Abeill& (4): 349-364.

GRIBEL', N V; PASHINSKII, V G (1990) [The titumor properties of honeyyoprosy OnkologiB6 (6):
704-7009.

GROENEVELD, M (2004) Die Bedeutung von Homigler Ernahrung unter spezieller Berticksichtigung
seiner Anwendenungsgebiete in der Volksmedizinagider Wirkungen auf
Fettstoffwechselparameter.: 1-37.

GUERRINI, A; BRUNI, R; MAIETTI, S; POLI, FROSSI, D; PAGANETTO, G; MUZZOLI, M;
SCALVENZI, L; SACCHETTI, G (2009) Ecuadorian stiegk bee (Meliponinae) honey: A chemical
and functional profile of an ancient health prod&ctod Chemistrl14 (4): 1413-1420.

HANAA, M; SHAYMAA, M (20111) Enhancement tfe antitumor effect of honey and some of its esttra
using adiponectin hormonAustr.J.Bas.Appl.S&: 100-108.

HARON, M; RAHMAN; SULAIMAN, S; MOHAMED, M (D14) Tualang honey ameliorates restraint stress-
induced impaired pregnancy outcomes in fats.J.Integr.Med.657-663.

HASHEMIPOUR, M A; TAVAKOLINEGHAD, Z; ARABZALCEH, S A M; IRANMANESH, Z;, NASSAB, S

A H G (2014) Antiviral Activities of Honey, Royaklly, and Acyclovir Against HSV-1Wounds-A
Compendium of Clinical Research and Pracf6e(2): 47-54.

Bee Product Scienceww.bee-hexagon.net2017 41




162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174,

175.

176.

177.

178.

179.

Book of Honey, Chapter 8

HASSAN, M; MABROUK, G; SHEHATA, H; ABOELHUSSEIN, M (2012) Antineoplastic Effects of Bee
Honey and Nigella sativa on Hepatocellular Carciad@ells.Integr.Canc.Therll: 354-363.

HEGAZI, A; EL-HADY, F K A (2007) Influencefddoney on the Supression of Human Low Density
Lipoprotein (LDL) Peroxidation (In vitroeCam 1-9.

HEITKAMP, K (1984) Pro und kontra Honig n8iAussagen zur Wirkung des Honigs "wissenschhftlic
hinreichend gesichert"Schriften zur Oecotrophologi&-60.

HELBLING, A; PETER, C; BERCHTOLD, E; BOGDANO S; MULLER, U (1992) Allergy to honey:
Relation to pollen and honey bee allerjy47: 41-49.

HOLT, S; JOHNSON, K; RYAN, J; CATCHPOLE, ZHANG, S; MITCHELL, K A (2012) New Zealand
Kanuka Honey Has High Levels of Methylglyoxal andtifnicrobial Activity. Journal of Alternative
and Complementary Medicids (3): 203-204.

HUBNER, B (1958) Sauglingsernahrung mit iomich (Nektar-Mil).MMW, Miinchener medizinische
Wochenschrifi.00 (8): 311-313.

HUSSEIN, S Z; YUSOFF, K M; MAKPOL, S; YUSOF,A M (2013) Gelam Honey Attenuates
Carrageenan-Induced Rat Paw Inflammation via NFp&ap PathwayPlos One8 (8)

HUTTUNEN, S; RIIHINEN.K.; KAUHANEN, J; TIKKAEN, C (2012) Antimicrobial activity of different
Finnish monoforal honeys against human pathogemgtebia.Acta Pathologica, Microbiologica et
Immunologica Scandinavici21: 827-834.

INOUE, K; MURAYARNA, S; SESHIMO, F; TAKEBAK; YOSHIMURA, Y; NAKAZAWA, H (2005)
Identification of phenolic compound in manuka homsyspecific superoxide anion radical scavenger
using electron spin resonance (ESR) and liquidroltography with coulometric array detection.
Journal of the Science of Food and Agricult8ge(5): 872-878.

IRISH, J; BLAIR, S; CARTER, D (2011) The Abdcterial Activity of Honey Derived from AustratigFlora.
Plos One6 (3): €18229.

IRISH, J; CARTER, D A; BLAIR, S E; HEARD, A (2008) Antibacterial activity of honey from the
Australian stingless bee Trigona carbonaria
37.International Journal of Antimicrobial Agen&2 (1): 89-90.

ISCHAYEK, J I; KERN, M (2006) US honeys vemy in glucose and fructose content elicit simgarcemic
indexes.Journal of the American Dietetic Associatibd6 (8): 1260-1262.

ISIDOROQV, V A; CZYZEWSKA, U; JANKOWSKA, E; BKIER, S (2011) Determination of royal jelly
acids in honeyi-ood Chemistry1 24 (1): 387-391.

ISLAM, M N; KHALIL, M I; ISLAM, M A; GAN, S H (2014) Toxic compounds in honejournal of Applied
Toxicology34 (7): 733-742.

JAGANATHAN, S; MANDAL, M (2009) Honey Constients and their apoptotic effect in colon canatisc
JAASL: 29-36.

JAGANATHAN, S K; MANDAL, M (2010) Involvemerof non-protein thiols, mitochondrial dysfunction,
reactive oxygen species and p53 in honey-inducegtapis.Investigational New Drug28 (5): 624-
633.

JAGANATHAN, S K; MONDHE, D; WANI, Z A; PALH C; MANDAL, M (2010) Effect of Honey and
Eugenol on Ehrlich Ascites and Solid Carcinodwurnal of Biomedicine and Biotechnology

JENKINS, D; KENDALL, C; AUGUSTIN, L; FRANCESHI, S; HAMIDI, M; MARCHIE, A; JENKINS, A;

AXELSEN, M (2002) Glycemic index: overview of impétions in health and disea3&e American
Journal of Clinical Nutrition76: 266S-273S.

Bee Product Scienceww.bee-hexagon.net2017 42




180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

Book of Honey, Chapter 8

JONES, R (2001) Honey and healing throughatiesin Munn, P; Jones, R (edspney and healing,
International Bee Research Association IBRA; Céré@B; pp 1-4.

JUBRI, Z; NARAYANAN, K; KARIM, N; NGAH, W (D12) Antiproliferative Activity and Apoptosis
Induction by Gelam Honey on Liver Cancer Cell Libet.J.Appl.Sci.Techr2: 135-141.

JUBRI, Z; RAHIM, N B A; AAN, G J (2013) Maka honey protects middle-aged rats from oxidative
damageClinics 68 (11): 1446-1454.

KACANIOVA, M; FATRCOVA-SRAMKOVA, K; NOZKOVA, J; MELICH, M; KADASI-HORAKOVA,
M; KNAZOVICKA, V; FELSOCIOVA, S; KUNOVA, S; MARIASSYOVA, M (2011) Antiradical
activity of natural honeys and antifungal effecaimgt Penicillium generdournal of Environmental
Science and Health Part B-Pesticides Food Contanimiand Agricultural Wastes (1): 92-96.

KADIR, E A; SULAIMAN, S A; YAHYA, N K; OTHMAN, N H (2013) Inhibitory Effects of Tualang Honey
on Experimental Breast Cancer in Rats: A Prelinmyirstudy.Asian Pacific Journal of Cancer
Preventionl4 (4): 2249-2254.

KAJIWARA, S; GANDHI, H; USTUNOL, Z (2002) Egct of honey on the growth of and acid productign
human intestinal Bifidobacterium spp.: An in vitomparison with commercial oligosaccharides and
inulin. Journal of Food ProtectioB5 (1): 214-218.

KAMARULZAIDI, M A; YUSOFF, M Z M; MOHAMED, AM; ADLI, D S H (2016) Tualang honey
consumption enhanced hippocampal pyramidal couhspatial memory performance of adult male
rats.Sains Malaysiand5: 215-220.

KASSIM, M; MANSOR, M; AL-ABD, N; YUSOFF, K M2012) Gelam Honey Has a Protective Effect
against Lipopolysaccharide (LPS)-Induced Organurailnternational Journal of Molecular
Scienced 3 (5): 6370-6381.

KATIRAEE, F; MAHMODI, R; MARDANI, K; BABAEI, E (2014) Antifungal Activity of Iranian Honeybee
Honey Against Candida, Aspergillus Species andhbptiyton RubrumJournal of Food Processing
and Preservatior38 (5): 2078-2082.

KATO, Y; FUJINAKA, R; ISHISAKA, A; NITTA, Y;KITAMOTO, N; TAKIMOTO, Y (2014) Plausible
Authentication of Manuka Honey and Related ProdhgtMeasuring Leptosperin with Methyl
Syringate Journal of agricultural and food chemisté2 (27): 6400-6407.

KATSILAMBROS, N L; PHILIPPIDES, P; TOULIATOLA; GEORGAKOPOULOS, K; KOFOTZOULI, L;
FRANGAKI, D; SISKOUDIS, P; MARANGOS, M; SFIKAKIS, P1988) Metabolic effects of honey
(alone or combined with other foods) in type Illmktics.Acta diabetologica latin@5 (3): 197-203.

KENJERIC, D; MANDIC, M L; PRIMORAC, L; BUBAD, D; PERL, A (2007) Flavonoid profile &obinia
hoenys produced in Croatigood Chemistryin press.

KHALIL, M I; TANVIR, E; AFROZ, R; SULAIMAN, S A; GAN, S H (2015) Cardioprotective effects of
tualang honey: Amelioration of cholesterol and @reénzymes level&iomed Research
InternationalDOI 10.1155/2015/286051

KHUJE, P (2016) Honey in warm water: An id@&scription for weight losdnternational Journal of
Scientific Reseach: 496-498.

KILICOGLU, B; GENCAY, C; KISMET, K; SERIN KIICOGLU, S; ERGUDER, I; SUNAY, A E; AKKUS,
M A (2008) The ultrastructural research of liverexperimental obstructive jaundice and effect of
honey.American journal of surger§95: 249-256.

KIRNPAUL-KAUR, B S; TSE TAN, H; BOUKRAA, LHUA GAN, S (2011) Different Solid Phase

Extraction Fractions of Tualang (Koompassia exgdimey Demonstrated Diverse Antibacterial
Properties Against Wound and Enteric BactelfAS 59-65.

Bee Product Scienceww.bee-hexagon.net2017 43




196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

2009.

210.

211.

212,

213.

Book of Honey, Chapter 8

KIRNPAUL-KAUR, B S; TSE TAN, H; BOUKRAA, LHUA GAN, S (2011) Different Solid Phase
Extraction Fractions of Tualang (Koompassia exgditmey Demonstrated Diverse Antibacterial
Properties Against Wound and Enteric Bactel#AS 59-65.

KISHORE, R K; HALIM, A S; SYAZANA, M S N; S*AJUDEEN, K N S (2011) Tualang honey has higher
phenolic content and greater radical scavengingigctompared with other honey sources.
NUTRITION RESEARCHIL (4): 322-325.

KOC, A N; SILICI, S; ERCAL, B D; KASAP, F;®BRMET-0Z, H T; MAVUS-BULDU, H (2009)
Antifungal Activity of Turkish Honey against Candigpp. and Trichosporon spp: an in vitro
evaluationMedical Mycologyt7 (7): 707-712.

KORKMAZ, A; KOLANKAYA, D (2009) Anzer honeprevents N-ethylmaleimide-induced liver damage in
rats.Experimental and toxicologic pathology (4): 333-337.

KREIDER, R (2001) Honey and sports nutritiBeport for the American Honey Boapiiblished on ling4)

KREIDER, R (2001) Researches discover hamggod for muscles (Clinical Innovations) (Brieftigle).
Assoc.Perioperat.Regist.Nurseq10)

KREIDER, R; RASMUSSEN, C; LUNDBERG, J; COWAR; GREENWOOD, M; EARNEST, C;
ALMADA, A (2000) Effects of ingesting carbohydragels on glucose, insulin and perception of
hypoglycemiaFASEB Journa({14): A490.

KREIDER, R; RASMUSSEN, C; LUNDBERG, J; COWAR; GREENWOOD, M; EARNEST, C;
ALMADA, A (2000) Effects of ingesting carbohydragels on glucose, insulin and perception of
hypoglycemiaFASEB Journa{14): A490.

KREIDER, R; RASMUSSEN, C; LUNDBERG, J; COWAR; GREENWOOD, M; EARNEST, C;
ALMADA, A (2000) Effects of ingesting carbohydragels on glucose, insulin and perception of
hypoglycemiaFASEB Journa{14): A490.

KREIDER, R B; RASMUSSEN, C J; LANCASTER, SKERKSICK, C; GREENWOOD, M (2002) Honey:
An alternative sports gebtrength Conditioning 24: 50-51.

KUCUK, M; KOLAYLI, S; KARAOGLU, S; ULUSOY, EBALTACI, C; CANDAN, F (2007) Biological
activities and chemical composition of three hongfygifferent types from Anatolidzood Chemistry
100 (2): 526-534.

KUMAZAWA, S; OKUYAMA, Y; MURASE, M; AHN, M R NAKAMURA, J; TATEFUJI, T (2012)
Antioxidant Activity in Honeys of Various Floral @ins: Isolation and Identification of Antioxidants
in Peppermint Honeyrood Science and Technology Resedr8l{5): 679-685.

KWAKMAN, P H S; TE VELDE, A; DE BOER, L; SREER, D; VANDENBROUCKE-GRAULS, C M J E;
ZAAT, S A J (2010) How honey kills bacterihe FASEB journadoi: 10.1096/fj.09-150789

KWAKMAN, P H S; TE VELDE, A; DE BOER, L; VARENBROUCKE-GRAULS, C M J E (2011) Two
Major Medicinal Honeys Have Different MechanismdBaictericidal Activity.Plos One6 (3):
el7709.

KWAPONG, P; ILECHIE, A; KUSI, R (2013) Comadive antibacterial activity of stingless bee hpaed
standard antibiotics against common eye pathogeMscrobiol.Biotetechn.Re8. 9-15.

LADAS, S D; HARITOS, D N; RAPTIS, S A (199Hpney may have a laxative effect on normal subject
because of incomplete fructose absorbtidme American Journal of Clinical Nutritio2 (6): 1212-
1215.

LADAS, S D; RAPTIS, S A (1999) Honey, frustoabsorption, and the laxative effétttrition 15 (7-8):
591-592.

LARSON-MEYER; D; MCHUGH, P (2010) Effect bbney vs sucrose on appetite,appetite-regulating
hormonesJ Am Coll Nutr29: 482-493.

Bee Product Scienceww.bee-hexagon.net2017 44




Book of Honey, Chapter 8

214. LAVIE, P; GRASSE, P P (1963) Sur l'identfion des substances antibactériennes présentssedaniel.
Comptes rendus des Séances de I'Academie desex@B6c1858-1860.

215. LEE, CY (1996) Substitution of honey folfsudioxide in grape juice processingmerican Bee Journdl36
(12): 872-873.

216. LEE, CY; SMITH, N L; UNDERWOOD, B A; MORSIR A (1990) Honey protein from different bee
species in relation to apple juice clarificationivty. American Bee Journdl30: 478-479.

217. LEE, H; CHUREY, J J; WOROBO, R W (2008) Faoation and structural characterization of baciiiain F
produced by a bacterial honey isolate active ag&yssochlamys fulva H25
116
77722 JOURNAL OF APPLIED MICROBIOLOGM5 (3): 663-673.

218. LEE, HJ; CHUREY, J J; WOROBO, R W (2008}iArcrobial activity of bacterial isolates from thfent
floral sources of honey
22
77723.International Journal of Food Microbiology26 (1-2): 240-244.

219. LEON-RUIZ, V; GONZALEZ-PORTO, A V; AL-HABSIN; VERA, S; SAN ANDRES, M P; JAUREGI, P
(2013) Antioxidant, antibacterial and ACE-inhibiyaactivity of four monofloral honeys in relation to
their chemical compositiofrood & Function4 (11): 1617-1624.

220. LEONG, A G; HERST, P M; HARPER, J L (201&)igenous New Zealand honeys exhibit multiple anti-
inflammatory activitiesinnate Immunityl8 (3): 459-466.

221. LEUTHOLZ, B; KREIDER, R (2001) Optimising tnion of exercise and spoi Wilson, T; Temple, N
(eds) Humana Press; Totowa, NJ; pp 207-235.

222. LIBERATO, M DT C; DE MORAIS, S M; SIQUEIR/A M C; DE MENEZES, JE S A; RAMOS, D N;
MACHADO, L K A; MAGALHAES, | L (2011) Phenolic Corint and Antioxidant and
Antiacetylcholinesterase Properties of Honeys fiaifferent Floral OriginsJournal of Medicinal
Food14 (6): 658-663.

223. LIU,JR; YE, YL;LIN, TY; WANG, Y W; PENGC C (2013) Effect of floral sources on the aniii@xt,
antimicrobial, and anti-inflammatory activities lodneys in TaiwarF-ood Chemistryl39 (1-4): 938-
943.

224. LIU, S M; MANSON J.E; STAMPFER M.J.; HOLMB®.D; HU F.B.; HANKINSON S.E; WILLETT W.C
(2001) Dietary glycemic load assessed by food-feagy questionnaire in relation to plasma high-
density-lipoprotein cholesterol and fasting plagracylglycerols in postmenopausal wom&he
American Journal of Clinical Nutritioid3: 560-566.

225. LUCAN, M; SLACANAC, V; HARDI, J; MASTANJEVICK; BABIC, J; KRSTANOVIC, V; JUKIC, M
(2009) Inhibitory effect of honey-sweetened goat aow milk fermented with Bifidobacterium lactis
Bb-12 on the growth of Listeria monocytogend§ekarstvo59 (2): 96-106.

226. LUDWIG, D (2000) Dietary Glycemic Index aftbesity.The Journal of nutritior130: 280S-283S.

227. LUDYANSKII, E A (1994)Apiterapia.Vologda, Russia; Poligrafist; 460 pp

228. MADDOCKS, S E; JENKINS, R E (2013) Honesveeet solution to the growing problem of antimigabb
resistanceFuture Microbiology8 (11): 1419-1429.

229. MADEJCZYK, M; BARALKIEWICZ, D (2008) Charaetisation of honey from different areas of Polagd b
their physico-chemical parametres and trace elesm@riceedings of Ecopole 2007, Vo2Z1): 59-
63.

230. MADEO, M; GUGLIELMETTI, S; SPERANZA, G; LOZA, G C; GIORGI, A (2009) Evaluation of
phenolic composition and a biological activity afey.Planta medica’5 (9): 1053.

Bee Product Scienceww.bee-hexagon.net2017 45




231.

232.

233.

234,

235.

236.

237.

238.

239.

240.

241.

242,

243,

244,

245,

246.

247.

248.

Book of Honey, Chapter 8

MAHANEEM, M; SULAIMAN, S; JAAFAR, H; SIRAJUEEN, K; ISMAIL, Z; ISLAM, M (2011) Effect of
Honey on Testicular Functions in Rats Exposed gafeitte SmokelAAS3: 12-17.

MAJTAN, J (2014) Honey: an immunomodulatomiound healingWWound Repair and Regenerati@?2;
187-192.

MAJTAN, J; MAJTANOVA, L; BOHOVA, J; MAJTANY (2011) Honeydew Honey as a Potent
Antibacterial Agent in Eradication of Multi-drug Bistant Stenotrophomonas maltophilia Isolates
from Cancer Patient®hytotherapy Resear@b (4): 584-587.

MAKEDOU, K; ILIADIS, S; KARA, E; GOGOU, M; ESLIKIDIS, T; PAPAGEORGIOU, G (2012) Honey
and its protective role against oxidation of hurtam density lipoproteins and total serum
lipoproteins.Hippokratial6 (3): 287.

MANDAL, D; MANDAL, S (2011) Honey: its medital property and antibacterial activity.
doi:10.1016/S2221-1691(11)60016-6: 154-160.

MARGHITAS, L; DEZMIREAN, D; MOISE, A; BOBISQ; LASLO, L; BOGDANOV, S (2009) Physico-
chemical and bioactive properties of differentdloorigin honeys from Romani&ood Chemistry
112 (4): 863-867.

MARTENSSON, A E A (2016) Effects of a honeghactic acid bacterial microbiome on human nasal
symptoms, commensals, and biomarkbrernational Forum of Allergy & Rhinology: 956-963.

MAVRIC, E; WITTMANN, S; BARTH, G; HENLE, TZ008) Identification and quantification of
methylglyoxal as the dominant antibacterial constit of Manuka (Leptospermum scoparium)
honeys from New Zealantolecular Nutrition & Food Research? (4): 483-489.

MCKIBBEN, J; ENGESETH, N J (2002) Honey gwratective agent against lipid oxidation in grountkey.
Journal of agricultural and food chemistp (3): 592-595.

MCLELLAN, M R; KIME, R W; LEE, C Y; LONG, ™ (1995) Effect of honey as an antibrowning agent i
light raisin processinglournal of Food Processing and Preservatich 1-8.

MCLOONE, P; WARNOCK, M; FYFE, L (2016) Honegn immunomodulatory agent for disorders of the
skin.Food and Agricultural Immunolog®7: 338-349.

MCLOONE, P W M & F L 2 (2017) Honey: A restlc antimicrobial for disorders of the siburnal of
Microbiology, Immunology and Infectich 161-167.

MCMASTER, P; PIPER, S; SCHELL, D; GILLIS,GHONG, A (2000) A taste of honejournal of
Paediatrics and Child HealtB6 (6): 596-597.

MERCES, M; PERALTA, E; UETANABARO, A P; LUGHESE, A (2014) Antimicrobial activity of honey
from ? ve species of Brazilian stingless b&déncia Rural, Santa Marid3: 672-675.

MERCES, M D; PERALTA, E D; TROVATTI UETANABRO, A P; LUCCHESE, A M (2013)
Antimicrobial activity of honey from five specie$ Brazilian stingless bee€iencia Rurald3 (4):
672-675.

MESAIK, M A; AZIM, M K; MOHIUDDIN, S (2008)Honey modulates oxidative burst of professional
phagocytesPhytotherapy Resear@? (10): 1404-1408.

MICHAIL, K; MATZI, V; MAIER, A; HERWIG, R; GREILBERGER , J; H.JUAN, H; KUNERT, O;
R.WINTERSTEIGER, R (2007) Hydroxymethylfurfural: anemy or a friendly xenobiotic? A
bioanalytical approactnalytical and Bioanalytical ChemistB87: 2801-2814.

MOHAMED, M; SULAIMAN, S A; JAAFAR, H; SIRAJDEEN, K N S (2011) Antioxidant Protective Effect

of Honey in Cigarette Smoke-Induced Testicular Dgenia RatsInternational Journal of Molecular
Scienced 2 (9): 5508-5521.

Bee Product Scienceww.bee-hexagon.net2017 46




249,

250.

251.

252,

253.

254,

255,

256.

257.

258.

259,

260.

261.

262.

263.

264.

265.

266.

Book of Honey, Chapter 8

MOHD, | Z; KAMARUDDIN, M Y; MOHD, Y M (2015)Antibacterial activity of selected Malaysian honey
BMC-CAM13: 1-10.

MOLAN, P (1999) Why honey is effective amedicine. 1. Its use in modern medicine. 2. Thergiic
explanation of its effects
1907.Bee Worldd0; 82 (2; 1): 79-92.

MOLAN, P C (1992) The antibacterial activitifhoney. 1. The nature of the antibacterial dgtiBee World
73 (1): 5-28.

MOLAN, P C (1992) The antibacterial activityhoney. 2. Variation in the potency of the aatiterial
activity. Bee World73 (2): 59-76.

MOLAN, P C (1992) The antimicrobial activitf honey 1. The nature of antibacterial activitge World73
(1): 5-28.

MOLAN, P C (1997) Honey as an antimicrolsigént In Mizrahi, A; Lensky, Y (edsBee
Products.Properties, Applications, and Apitherapymposium Tel Avipp 27-37.

MOLAN, P C (2001) Why honey is effectiveaamedicine - 2. The scientific explanation of iffeets.Bee
World 82 (1): 22-40.

MOLAN, P C; SMITH, | M; REID, G M (1988) Aarnparison of the antibacterial activities of somaaN
Zealand honeyslournal of Apicultural Researc®i7 (4): 252-256.

MOMMSEN, H (1957) Honig statt Zucker in denahrung des Sauglingdonderdruck Deutsche
Hebammen-Zeitschrif (1): 10-12.

MONIRUZZAMAN, M; SULAIMAN, S A; KHALIL, M I; GAN, S H (2013) Evaluation of physicochemical
and antioxidant properties of sourwood and othelayan honeys: a comparison with manuka
honey.Chemistry Central Journal

MONTENEGRO, G; SALAS, F; PENA, R C; PIZARRR(2009) Antibacterial and antifungic activity thie
unifloral honeys of Quillaja saponaria, an ende@iidlean specie®hyton-International Journal of
Experimental Botany8: 141-146.

MORALES, P; ISABEL HAZA, A (2013) Antiprokfrative and apoptotic effects of spanish honeys.
Pharmacognosy Magazir®(35); 231-237.

MOSKWA, J; BORAWSKA, M H; MARKIEWICZ-ZUKOWSH, R; PUSCION-JAKUBIK, A;
NALIWAJKO, S K; SOCHA, K; SOROCZYNSKA, J (2014) Reh Natural Bee Honeys Are Anti-
Proliferative and Anti-Metastatic Agents in HumatoBlastoma multiforme U87MG Cell Lindlos
One9 (3)

MULLER, L (1956) Der Bienenhonig in der Shugsernahrung bei Beriicksichtigung einer neuen
FertignahrungMedizinische Monatsschrift0 (11): 729-732.

MULLER-BUNKE, H; HOCK, A; SCHONTUBE, M; NOAK, R (2000) S4uglingsbotulismuslonatsschrift
fur Kinderheilkunde3: 242-245.

MUNDO, M A; PADILLA-ZAKOUR, O I; WOROBO, R W2004) Growth inhibition of foodborne
pathogens and food spoilage organisms by selechomeysInternational Journal of Food
Microbiology97: 1-8.

MUNSTEDT, K; BOHME, M; HAUENSCHILD, A; HRGOM, | (2011) Consumption of rapeseed honey
leads to higher serum fructose levels compared avitlogue glucose/fructose solutioBsropean
journal of clinical nutrition65: 77-80.

MUNSTEDT, K; SHEYBANI, B; HAUENSCHILD, A; BRGGMANN, D; BRETZEL, R; WINTER, D
(2008) Effects of Basswood Honey, Honey-Compar@ieose-Fructose Solution, and Oral Glucose
Tolerance Test Solution on Serum Insulin, Glucase, C-Peptide Concentrations in Healthy
SubjectsJ Med Foodl1: 424-428.

Bee Product Scienceww.bee-hexagon.net2017 47




267.

268.

269.

270.

271.

272.

273.

274,

275.

276.

277.

278.

279.

280.

281.

282.

283.

Book of Honey, Chapter 8

MURILLO, A Z; AREVALO, F E; JAUREGUI, E P (A6) Diet low in fermentable oligosaccharides,
disaccharides, monosaccharides and polyols (FODMiRbke treatment of irritable bowel
syndrome: Indications and desigmdocrinologia y Nutricién (English Editior§3: 132-138.

MUROSAKI, S; MUROYAMA, K; YAMAMOTO, Y; LIU, T; YOSHIKAI, Y (2002) Nigerooligosacharides
augments natural killer activity of hepatic monoleagc cells in mice (Preliminary study / report).
International immunopharmacology 151-159.

NAGAI, T; INOUE, R; KANAMORI, N; SUZUKI, NNAGASHIMA, T (2006) Characterization of honey
from different floral sources. Its functional profies and effects of honey species on storage at.me
Food Chemistrl5 (2): 256-262.

NASIR, N A M; HALIM, A S; SINGH, K K B; DORA A A; HANEEF, M N M (2010) Antibacterial
properties of tualang honey and its effect in buound management: a comparative stigRiyC
Complementary and Alternative Medicib@

NIKAEIN, D; KHOSRAVI, A R; MOOSAVI, Z; SHOKR H; ERFANMANESH, A; GHORBANI-
CHOBOGHLO, H; BAGHERI, H (2014) Effect of honey as immunomodulator against invasive
aspergillosis in BALB/c miceJournal of Apicultural Researcs3 (1): 84-90.

O'SULLIVAN, A M; O'CALLAGHAN, Y C; O'CONNORT R; O'BRIEN, N M (2013) Comparison of the
Antioxidant Activity of Commercial Honeys, Beforad After In-Vitro DigestionPolish Journal of
Food and Nutrition Sciencés (3): 167-171.

OLOFSSON, T C; VASQUEZ, A (2008) Detectiodadentification of a novel lactic acid bacteffialra
within the honey stomach of the honeybee Apis rieefii Current Microbiology57 (4): 356-363.

OLOFSSON, T E A (2014) "Lactic acid bactesigmbionts in honeybees—an unknown key to honey's
antimicrobial and therapeutic activitidaternational Wound Journdl3: 668-679.

ORSOLIC, N (2009) Honey and Cand&AS1 (4): 93-103.

ORSOLIC, N; BASIC, | (2004) Honey as a carmeventive agenPeriodicum Biologoruni06 (4): 397-
401.

ORSOLIC, N; KNEZEVIC, A; SVER, L; TERZIC, #ACKENBERGER, B K; BASIC, | (2003) Influence
of honey bee products on transplantable murine tusag'eterinary and Comparative Oncology
(4): 216-226.

ORSOLIC, N; KNEZEVIC, A H; SVER, L; TERZIG; HECKENBERGER, B K; BASIC, | (2003) Influence
of honey bee products on transplantable murine tusa@et.Comp.Oncolog¥ (4): 216-226.

OSZMIANSKI, J; LEE, C Y (1990) Inhibition gblyphenol oxidase activity and browning by honiurnal
of agricultural and food chemisti38: 1892-1895.

OWOYELE, B V; OLADEJO, R O; AJOMALE, K; AHME, R O; MUSTAPHA, A (2014) Analgesic and
anti-inflammatory effects of honey: the involvemefiautonomic receptordletabolic Brain Disease
29 (1): 167-173.

PARADA,JS JLCP &M N (2016) Phenolicri@ant of Honey Reduces in Vitro Starch Digestibili€zech
Journal of Food Scienc84: 217-223.

PEREIRA, C; BARREIRA; J CALHELHA; R LOPES,;\QUEIROZ, M; VILAS-BOAS, M; BARROSA L;
FERREIRA | (2015) Is honey able to potentiate theoxidant and cytotoxic properties of medicinal
plants consumed as infusions for hepatoprotecffeets?Food & FunctionDOI:
10.1039/C4F001206B

PEREZ, R A; IGLESIAS, M T; PUEYO, E; GONZAFZEM; DE LORENZO, C (2007) Amino acid

composition and antioxidant capacity of SpanishdysnJournal of agricultural and food chemistry
55 (2): 360-365.

Bee Product Scienceww.bee-hexagon.net2017 48




Book of Honey, Chapter 8

284. PERNA, A; INTAGLIETTA, I; SIMONETTI, A; GAMBACORTA, E (2013) A comparative study on
phenolic profile, vitamin C content and antioxidawtivity of Italian honeys of different botanical
origin. International Journal of Food Science and Technglg (9): 1899-1908.

285. PERSANO ODDO, L; PIANA, L; BOGDANOV, S; BEMBOL, A; GOTSIU, P; KERKVLIET, J;
MARTIN, P; MORLOT, M; VALBUENA, A O; RUOFF, K; VONDER OHE, K (2004) Botanical
species giving unifloral honey in Europpidologie35 (special issue): 82-93.

286. PERSANO ODDO, L; PIRO, R (2004) Main Eurapeaifloral honeys: descriptive sheefqidologie35
(special issue): S38-S81.

287. PICHICHERO, E; CANUTI, L; CANINI, A (2009) ltaracterisation of the phenolic and flavonoid fi@ts
and antioxidant power of Italian honeys of differbotanical originJournal of the Science of Food
and Agriculture89 (4): 609-616.

288. PICHICHERO, E; CANUTI, L; CANINI, A (2009) ltaracterisation of the phenolic and flavonoid fi@ts
and antioxidant power of Italian honeys of diffarbotanical originJournal of the Science of Food
and Agriculture89 (4): 609-616.

289. PILJAC-ZEGARAC, J; STIPCEVIC, T; BELSCAK, (R009) Antioxidant properties and phenolic contat
different floral origin honeysJAASL: 43-50.

290. PIMENTEL, R; DA COSTA, C; ALUBQUERCE, P; JUDR, S (2013) Antimicrobial activity and rutin
identification of honey produced by the stingless Melipona compressipes manaosensis and
commercial honeyBMC-CAM13: 151.

291. POPA, D; USTUNOL, Z (2011) Influence of sus, high fructose corn syrup and honey from difiéfloral
sources on growth and acid production by lactid &éicteria and bifidobacteritNTERNATIONAL
JOURNAL OF DAIRY TECHNOLOG (2): 247-253.

292. POSTMES, T (2001) The treatment of burnsahdr wounds with honein Munn, P; Jones, R (eddpney
and healing)BRA International Bee Research Association; G§r@iB; pp 41-47.

293. POTSCHINKOVA, P (199%pitherapie: Die Heilkraft von Honig and CBhrenwirth VerlagMiinchen

294. PRASAD, P; KUMAR, P P; SATYAVATHI, K; PRABHKRAR, M C (2010) Comparative studies on
anthelmintic activity of natural sweeteneResearch Journal of Pharmaceutical Biological and
Chemical Sciencek 510-514.

295. RAHMAN, M M; GAN, S H; KHALIL, M | (2014) Nerological Effects of Honey: Current and Future
ProspectsEvidence-based complementary and alternative naglici

296. RAKHA, M K; NABIL, Z I; HUSSEIN, A A (2008 ardioactive and vasoactive effects of natural \nidiey
against cardiac malperformance induced by hypenadgéc activity
132.Journal of Medicinal Food 1 (1): 91-98.

297. RAMENGHI, L A; AMERIO, G; SABATINO, G (2001hloney, a palatable substance for infants: from De
Rerum Natura to evidence-based mediciwropean journal of pediatrict60 (11): 677-678.

298. RASHED, M N; SOLTAN, M E (2004) Major anéte elements in different types of Egyptian motaraf
and non-floral bee honeydournal of Food Composition and Analy&is (6): 725-735.

299. RASMUSSEN, C; KREIDER, R; LUNDBERG, J; COWAR; GREENWOOD, M; EARNEST, C;
ALMADA, A (2000) Analysis of glycemic index and inbn response index of various carbohydrate
gels.FASEB Journal4: A489.

300. RIVERO-URGELL, M; SANTAMARIA-ORLEANS, A (200) Oligosaccharides: application in infant food
(review).Early Human Developmegb: 43-52.

301. ROMERO-SILVA, S; MIGUEL, AM R; ROMERO-ROMER L P; RODRIGUEZ, O; GERARDO, S G C;
MOREL, N; LOPEZ-MUNOZ, F J; LIMA-MENDOZA, L A; BRA\O, G (2011) Effects of Honey

Bee Product Scienceww.bee-hexagon.net2017 49




302.

303.

304.

305.

306.

307.

308.

3009.

310.

311.

312,

313.

314.

315.

316.

317.

Book of Honey, Chapter 8

Against the Accumulation of Adipose Tissue andltitzeased Blood Pressure on Carbohydrate-
Induced Obesity in Raketters in Drug Design & Discove® (1): 69-75.

ROSA, A; TUBEROSO, C | G; ATZERI, A; MELI® P; BIFULCO, E; DESSI, M A (2011) Antioxidant
profile of strawberry tree honey and its marker bgentisic acid in several models of oxidative
stressFood Chemistryl29 (3): 1045-1053.

ROSENDALE, D; BUTTS, C A; DE GUZMAN, C E; M®DOX, | S; MARTELL, S; MCINTYRE, L;
ANSELL, J (2016) Consumption of antimicrobial maautoney does not significantly perturb the
microbiota in the hind gut of mi®eer J e2787

RUSSELL, K M; MOLAN, P C; WILKINS, A L; HOLAND, P T (1988) Identification of some antibactéria
constituents of New Zealand Manuka honiyurnal of agricultural and food chemistB8 (1): 10-
13.

SAFI, S Z; BATUMALAIE, K; QVIST, R; MOHD YU®SF, K; , I | S (2016) Gelam Honey Attenuates the
Oxidative Stress-Induced Inflammatory PathwaysandPeatic Hamster CelleCams
http://dx.doi.org/10.1155/2016/5843615

SAJID, M; AZIM, M (2012) Characterization thfe Nematicidal Activity of Natural Honeyournal of
agricultural and food chemistr§0 (30): 7428-7434.

SAMANTA, A; BURDEN, A C; JONES, G R (1985)Bma glucose responses to glucose, sucrose arg hon
in patients with diabeetes mellitus: an analysiglpfaemic and peak incremental indicegbetic
medicine2: 371-373.

SAMARGHANDIAN, S; AFSHARI, J T; DAVOODI, S2011) Honey induces apoptosis in renal cell
carcinomaPharmacognosy Magazire(25): 46-52.

SANT'ANA, L D; FERREIRA, A B B; LORENZON, M A; BERBARA, R L L; CASTRO, R N (2014)
Correlation of Total Phenolic and Flavonoid Congemit Brazilian Honeys with Colour and
Antioxidant CapacityINTERNATIONAL JOURNAL OF FOOD PROPERTIES(1): 65-76.

SANZ, M L; POLEMIS, N; MORALES, V; CORZO, NDRAKOULARAKOU, A; GIBSON, G R;
RASTALL, R A (2005) In vitro investigation into theotential prebiotic activity of honey
oligosaccharideslournal of agricultural and food chemistBg (8): 2914-2921.

SARIC, G; MARKOVIC, K; VUKICEVIC, D; LEZ, EHRUSKAR, M; VAHCIC, N (2013) Changes of
Antioxidant Activity in Honey after Heat Treatmeftzech Journal of Food Sciencgk (6): 601-606.

SARIC, G; MARKOVIC, K; MAJOR, N; KRPAN, M; RSULIN-TRSTENJAK, N; HRUSKAR, M;
VAHCIC, N (2012) Changes of Antioxidant Activity dfPhenolic Content in Acacia and Multifloral
Honey During Storagéd=ood Technology and Biotechnolds§ (4): 434-441.

SAXENA, A K; PHYU, H P; AL-ANI, | M D (2016)mproved spatial learning and memory performance
following Tualang honey treatment during cerebsgddperfusion-induced neurodegeneration.
Journal of Translational Scienc& 264-271.

SCHRAMM, D D; KARIM, M; SCHRADER, H R; HOLTR R; CARDETTI, M; KEEN, C L (2003) Honey
with high levels of antioxidants can provide prditee to healthy human subject®urnal of
agricultural and food chemistryl: 1732-1735.

SERT, D; AKIN, N; DERTLI, E (2011) Effect$ sunflower honey on the physicochemical, microbgital
and sensory characteristics in set type yoghuihduefrigerated storagNTERNATIONAL
JOURNAL OF DAIRY TECHNOLOGH (1): 99-107.

SHAMALA, T R; JYOTHI, Y S; SAIBABA, P (2000%timulatory effect of honey on multiplication afctic
acid bacteria under in vitro and in vivo conditiobstters in Applied Microbiolog80 (6): 453-455.

SHAMSHUDDIN, N S S; ZOHDI, R M (2016) Geldmney attenuates ovalbumin-induced airway
inflammation in a mice model of allergic asthrdaurnal of Traditional and Complementary
Medicinehttp://dx.doi.org/10.1016/j.jtcme.2016.08.009

Bee Product Scienceww.bee-hexagon.net2017 50




Book of Honey, Chapter 8

318. SHARMA, S; SREEJA, V; PRAJAPATI, J B (20I8¢velopment of synbiotic lassi containing honeydsts
on probiotic viability, product characteristics asttelf life.Indian Journal of Dairy Sciencé9

319. SHERLOCK, O; DOLAN, A; ATHMAN, R; POWER, AGETHIN, G; COWMAN, S; HUMPHREYS, H
(2010) Comparison of the antimicrobial activityldino honey from Chile and Manuka honey
against methicillin-resistant Staphylococcus aur&ssherichia coli and Pseudomonas aeruginosa.
BMC Complementary and Alternative Medicik®

320. SHETTY, P; MOOVENTHAN, A; NAGENDRA, H R (28) Does short-term lemon honey juice fasting have
effect on lipid profile and body composition in ltag individuals?Journal of Ayurveda and
integrative medicine/: 11-13.

321. SHIN, H'S; STRASBURG, G M; USTUNOL, Z (2008jluence of different unifloral honeys on heteyolic
aromatic amine formation and overall mutageniaityried ground-beef pattie§ournal of Food
Sciences8 (3): 810-815.

322. SHIN, H S; USTUNOL, Z (2005) Carbohydratenpmsition of honey from different floral sourcesaheir
influence on growth of selected intestinal bactetiain vitro comparisonFood Research
International38 (6): 721-728.

323. SIDDIQUI, I R (1970) The sugars of honAgvances in Carbohydrate Chemistry and Biochemiiry285-
309.

324. SLACANAC, V; HARDI, J; LUCAN, M; KUN, S; HAWS, P; KRSTANOVIC, V (2011) Effect of Honey
Addition on Fermentation Activity of Lactobacill@asei Lc-01 in Cow'S and Goat'S Milk: A Kinetic
Study.Acta Alimentariad0 (2): 270-281.

325. SONI, S; VAIDYA, D; MEHROTRA, S; SHARMA, $YANDI, S P (2016) A Comparative Study on
Antibacterial and Antioxidant Activity of Honey 8lifferent Processing Stagiational Academy
Science Letter89: 435-439.

326. SPILIOTI, E; JAAKKOLA, M; TOLONEN, T; LIPPOBEN, M; VIRTANEN, V; CHINOU, I; KASSI, E;
KARABOURNIOTI, S; MOUTSATSOU, P (2014) Phenolic AcComposition, Antiatherogenic and
Anticancer Potential of Honeys Derived from VaridRegions in Greec®los One9 (4)

327. STEINMANN, B; SANTER, R (2016) Disordersfafctose metabolism. In Inborn metabolic disedsbsrn
Metabolic Diseaseqp 161-168.

328. STRAIT, M J (1997) The effect of liquid atychoney as a partial replacement for sugar orbéhkéng and
keeping qualities of fat reduced muffins. Phlssertation; Blacksburg, Virginia, USA Virginia
Polytechnic Institute and State University; pp 517

329. SWELLAM, T; MIYANAGA, N; ONOZAWA, M; HATTOR|, K; KAWAI, K; SHIMAZUI, T; AKAZA, H
(2003) Antineoplastic activity of honey in an expgntal bladder cancer implantation model: in vivo
and in vitro studiednternational journal of urologyl0 (4): 213-219.

330. SYAZANA, M S N; HALIM, A’ S; GAN, S H; SHAMSDDIN, S (2011) Antiproliferative effect of
methanolic extraction of tualang honey on humanilldibroblastsBMC Complementary and
Alternative Medicind 1

331. TAKUMA, D T (1955) Honig bei der Aufzucht nécauglingenMonatsschrift fir Kinderheilkund&03 (2):
160-161.

332. TAN, HT; RAHMAN, R A; GAN, S H; HALIM, A SHASSAN, S A; SULAIMAN, S A; KIRNPAL-KAUR,
B S (2009) The antibacterial properties of Malaygisgalang honey against wound and enteric
microorganisms in comparison to manuka hoBC Complementary and Alternative Medicthe

333. TANZI, M G; GABAY, M P (2002) Association tveeen honey consumption and infant botulism.
Pharmacotherapy? (11): 1479-1483.

Bee Product Scienceww.bee-hexagon.net2017 51




334.

335.

336.

337.

338.

339.

340.

341.

342.

343.

344.

345.

346.

347.

348.

349.

350.

Book of Honey, Chapter 8

TAORMINA, P J; NIEMIRA, B A; BEUCHAT, L R (@01) Inhibitory activity of honey against foodborne
pathogens as influenced by the presence of hydrpgexide and level of antioxidant power.
International Journal of Food Microbiolog§9 (3): 217-225.

TEJPAL, D; GOYAL, N (2009) Effect of Inulitjoney and Gum Acacia on Growth of Human Faecal
Potential Probiotic Lactobacillilhe IUP Journal of Life Scienc8s29-34.

TEMARU, E; SHIMORA, S; AMANO, K; KARASAWA, T(2007) Antibacterial activity of honey from
stingless honeybeeBol.J.Microbiol.56: 281-285.

TENORE, G C; RITIENI, A; CAMPIGLIA, P; NOVHLNO, E (2012) Nutraceutical potential of mono.oral
honeys produced by the Sicilian black honeybeess(fellifera ssp. siculaj-ood and Chemical
Toxicology50 (6): 1955-1961.

TERRAB, A; GONZALEZ, A G; DIEZ, M J; HEREDIA= J (2003) Mineral content and electrical
conductivity of the honeys produced in Northwestrd@wo and their contribution to the
characterisation of unifloral honeykurnal of the Science of Food and Agricult8&(7): 637-643.

TOMAS-BARBERAN, F A; MARTOS, I; FERRERES, RADOVIC, B S; ANKLAM, E (2001) HPLC
flavonoid profiles as markers for the botanicagjoriof European unifloral honeydournal of the
Science of Food and Agricultudd (5): 485-496.

TROPP, C (1957) Der Honig und seine Bedeuinner Sauglings- und Kinderernahrubgr Landarzt33
(9): 250-252.

TRUCHADO, P; GIL-IZQUIERDO, A; TOMAS-BARBERN, F; ALLENDE, A (2009) Inhibition by
Chestnut Honey of N-Acyl-L-homoserine Lactones Biafilm Formation in Erwinia carotovora,
Yersinia enterocolitica, and Aeromonas hydrophitaurnal of agricultural and food chemistsy
(23): 11186-11193.

TRUCHADO, P; LOPEZ-GALVEZ, F; GIL, M |; TOM8-BARBERAN, F A; ALLENDE, A (2009) Quorum
sensing inhibitory and antimicrobial activitiestafneys and the relationship with individual
phenolicsFood Chemistryl15 (4): 1337-1344.

TSIAPARA, A; JAAKKOLA, M; CHINOU, I; GRAIKOU K; TINA TOLONEN, VV AP M (2009)
Bioactivity of Greek honey extracts on breast cafBeCF-7), prostate cancer (PC-3) and
endometrial cancer (Ishikawa) cells: Profile analys extractsFood Chemistryl16: 702-708.

TURKMEN, N; SARI, F; POYRAZOGLU, E S; VELIOQ@J, Y S (2006) Effects of prolonged heating on
antioxidant activity and colour of hondyood Chemistn®5 (4): 653-657.

USTUNOL, Z (2000) The effect of honey on gnewth of bifidobacteria: report for the Natiorainey
board.: 1-8.

USTUNOL, Z; GANDHI, H (2001) Growth and vility of commercial Bifidobacterium spp. in honey-
sweetened skim milklournal of Food Protectiof4 (11): 1775-1779.

VARGA, L (2006) Effect of acaci®¢binia pseudo-acacia.) honey on the characteristic microflora of
yogurt during refrigerated storagaternational Journal of Food Microbiology08 (2): 272-275.

VELA, L; DE LORENZO, C; PEREZ, R A (2007) #oxidant capacity of Spanish honeys and its catieh
with polyphenol content and other physicochemicapprties.Journal of the Science of Food and
Agriculture87 (6): 1069-1075.

WANG, X H; ANDRAE, L; ENGESETH, N J (2002nAmutagenic effect of various honeys and sugars
against Trp-p-1Journal of agricultural and food chemist®p (23): 6923-6928.

WANG, X H; GHELDOF, N; ENGESETH, N J (20(ifect of processing and storage on antioxidant
capacity of honeylournal of Food Sciend®9 (2): C96-C101.

Bee Product Scienceww.bee-hexagon.net2017 52




Book of Honey, Chapter 8

351. WATANABE, K; RAHMASARI, R; MATSUNAGA, A; HARJYAMA, T; KOBAYASHI, N (2014) Anti-
influenza Viral Effects of Honey In Vitro: Potenidth Activity of Manuka HoneyArchives of
Medical Research5 (5): 359-365.

352. WEN, C T P; HUSSEIN, S Z; ABDULLAH, S; KARIMN A; MAKPOL, S; YUSOF, Y A M (2012) Gelam
and Nenas Honeys Inhibit Proliferation of HT 29 @olCancer Cells by Inducing DNA Damage and
Apoptosis while Suppressing Inflammatidsian Pacific Journal of Cancer Preventit8 (4): 1605-
1610.

353. WESTON, R J; MITCHELL, K R; ALLEN, K L (199%ntibacterial phenolic components of New Zealand
manuka honeyrood Chemistrp4 (3): 295-301.

354. WHITE, J W; SUBERS M.H. (1964) Studies omé&winhibine. 3. Effect of healournal of Apicultural
Researcl8: 45-50.

355. WHITE, J W; SUBERS M.H. (1964) Studies oméyinhibine. 4. Destruction of the peroxide acclation
system by lightJournal of Food Scienc29: 819-828.

356. WHITE, J W; SUBERS, M H (1963) Studies oméwinhibine. 2. A chemical assajpurnal of Apicultural
Researcl? (3): 93-100.

357. WHITE, J W; SUBERS, M H; SCHEPARTZ, A J (BY@ he identification of inhibine, the antibactéfactor
in honey, as hydrogen peroxide and its origin hoaey glucose-oxidase systeliochimica et
Biophysica Act&3: 57-70.

358. WILKINSON, J M; CAVANAGH, H (2005) Antibactel Activity of 13 Honeys Against Escherichia coli
and Pseudomonas aeruginakdled.Food: 100-103.

359. WILLERSON, J; RIDKER, P (2004) Inflammatias a Cardiovascular Risk Fact@irculation 109: 112-1110.

360. WOO, K S; YONG-HO, C; EUN-MI, J (2009) Rewief antioxidant activity and antibacterial capaaf
Koreand produced black locust honey and chestmeyh&roceedings of the 9th international
conference on Apitherapy Health Care and Interradid=orum of Apitherapy and Bee Products,
Asoam Apicultural AssociatiptNopburee Press, Chiang Mai, Thailand, 14.Nov.2pP30-39.

361. WU, Q (2011) Antimicrobial effect of Manukad Kanuka honey alone and in combination with the
bioactives against the growth of Propionbacterigmea ATCC 6919. Massey University Albany
New Zealand; pp.383pp.

362. XIAO, J; LIU, Y; XING, F; LEUNG, T M; LIONGE C; TIPOE, G L (2016) Bee's honey attenuates non-
alcoholic steatohepatitis-induced hepatic injumptigh the regulation of thioredoxin-interacting
protein—NLRP3 inflammasome pathvizuropean journal of nutrition55: 1465-1477.

363. YATSUNAMI, K; ECHIGO, T (1984) Antibacterialction of honey and royal jelly (japanischpneybee
Sciences (3): 125-130.

364. YILDIZ, O; KARAHALIL, F; CAN, Z; SAHIN, H; KOLAYLI, S (2014) Total monoamine oxidase (MAO)
inhibition by chestnut honey, pollen and propalisurnal of Enzyme Inhibition and Medicinal
Chemistry29 (5): 690-694.

365. YUN, Y W (1996) Fructooligosaccharides ccarrence, preparation and applicatiBnzyme and microbial
technologyl9: 107-117.

366. ZAID.S.; SULAIMAN, S; SIRAJUDEEN, K; OTHMANN (2010) The Effects of Tualang honey on Female
Reproductive Organs, Tibia Bone and Hormonal RrafilOvariectomised Rats - animal model for
menopauseBMC-CAM10:82: doi:10.1186/1472-6882-10-82.

367. ZAKARIA N ; AHMAD, N; HASHIM, S; ADNAN, L; SHARIFF, M; MOHAMAD, N; MAT, K; ABU

BAKAR N (2015) Analgesic effect of honey bioactiwvempounds and its role in reducing morphine
toleranceJournal of Applied Pharmaceutical Scieri2®I: 10.7324/JAPS.2015.501124

Bee Product Scienceww.bee-hexagon.net2017 53




Book of Honey, Chapter 8

368. ZEINA, B; OTHMAN, O; AL-ASSAD, S (1996) Efte of honey versus thyme on Rubella virus surviral
vitro. Journal of Alternative and Complementary Medich3): 345-348.

369. ZEINA, B; ZOHRA, B I; AL ASSAD, S (1997) Theffects of honey on Leishmania parasites: antio vi
study.Tropical Doctor27 Suppl 1: 36-38.

370. ZHAO, X; ZHOU, Z J; HAN, Y; WANG, Z Z; FANJ; XIAO, H Z (2013) Isolation and identification of

antifungal peptides from Bacillus BH072, a novetteaium isolated from honeMicrobiological
Research68 (9): 598-606.

Bee Product Scienceww.bee-hexagon.net2017 54



