
Unique Manuka Factor (UMF) Fortified Honey FIELD OF
INVENTION The invention relates to UMF amended food
stuffs and medicaments. In particular, although not
exclusively, the invention relates to UMF fortified
honey, methods for the preparation of UMF fortified
honey, and methods for the preparation of UMF
containing fractions of honey. BACKGROUND OF THE
INVENTION The manuka tree is native to New Zealand and
yields a honey that has a very strong flavour. Besides
being used as food for millennia, honey has also been
used for medicinal purposes, principally as an
antibacterial agent. The major cause of the
antibacterial activity is due to hydrogen peroxide
that is produced in honey by the enzyme glucose
oxidase. Manuka honey has been found to possess an
amount of activity that is in addition to this
antibacterial activity. This additional activity is
known as the non-peroxide activity and is commercially
known as unique manuka factor (UMF). There have been
many studies identifying properties of the
non-peroxide activity and attempts to identify the
fraction responsible for this additional activity have
also been made but have so far been unsuccessful.
Honey has been used for millennia with the first
written documentation dealing with honey dated about
4000 years ago. Honey is the only sweetening material
that requires no manipulation or processing to render
it ready to eat (White, 1992). The manuka tree,
Leptospermum scoparium, is native to New Zealand. It
favours 



wetter and low-fertility leached soils, and lives to
about 60 years. The tree can grow to 6-8 m in height
and 7-10 cm in diameter. It has flowers which are
10-12 mm across and they are generally white (Ward,
2000). Honey yielded from the manuka tree has a strong
flavour with a herby, woody characteristic and is dark
in colouring.There have been many studies carried out
to identify the compounds present in honey. Reasons
include to create a fingerprint' database for honeys
so that geographical and floral origin can be
determined, and also to detect honey adulteration.
Most of the compounds are included within the classes
of carbohydrates, enzymes, aromatic acids,
hydrocarbons, straight-chained mono- and di- basic
acids and water. While honey is composed mainly of the
sugars glucose, fructose, sucrose and maltose (White,
1978), many other oligosaccharides have also been
identified. Significant oligosaccharides identified in
manuka honey include maltulose, kojibiose, turanose,
nigerose, maltose, trehalose, palatinose, sucrose,
erlose and panose, melezitose and maltotriose (Weston
& Brocklebank, 1999; Wu, 2000). Wu (2000) found
turanose to be the principal oligosaccharide in manuka
honey where as Weston & Brocklebank (1999) found
maltose to be the principal oligosaccharide. Other
substances added to the honey by the bee are amino
acids, the most abundant being proline, and minor
amounts of catalase (White, 1992). The enzyme catalase
degrades hydrogen peroxide into water and oxygen.
Manuka honey contains high concentrations of aromatic
acids with the dominant being
2-hydroxy-3-phenylpropionic acid (Tan et. ai, 1988;
Wilkins et. ai, 1993) and the aromatic acids are in a
much greater concentration in manuka than New Zealand 



clover honey (1000 times greater) (Tan et. ai, 1988).
Aromatic acids also identified have been
2-methoxybenzoic acid, 2'-methoxyacetophenone,
2-decenedioic acid, 4- hydroxy-3-5-dimethoxybenzoic
acid, 2-hydroxy-3-(4'-methoxyphenyl)propionic acid,
syringic acid, 3,4,5 trimethoxybenzoic acid and
acetophenone (Tan et. ai, 1988; Wilkins et ai, 1993).
Irrespective of the season and geographical origin,
samples of unifloral manuka honey can be characterised
by the combined concentrations of the propionic' acids
being greater than 700 mg/kg honey, the benzoic acids
combined being greater than 35 mg/kg honey, and the
acetophenones being greater than 20 mg/kg honey
combined (Wilkins et ai, 1993).Tan et. al. (1989) also
identified 2-hydroxy-3-phenylpropionic acid as a major
characteristic compound and illustrated the use of the
higher levels of this compound along with
2-methoxybenzoic acid and 2'-methoxyacetophenone as
markers to determine manuka floral origin. Wilkins et.
al. ( 1993) states that decanedioic acid and
trans-2-decenedioic acid are often found in higher
concentrations in manuka honey than other honey.
Diacids including octandedioic, nonanedioic,
decanedioic, and trans-2-decenedioic have also been
reported in honey (Tan et. al., 1988; Wilkins et. al.,
1993). Other compounds identified in other honeys by
White et. al. (1962) included lactone, diastase, free
acidity and ash. The literature does not contain any
information on these in manuka honey, nor is there any
published information on the moisture content of
manuka honey. 



Honey has been used as a medicine by many cultures
since ancient times (Ransom, 1937, Adcock, 1962). More
recently the interest in honey as a newsworthy agent
has increased due to the recognition of a definite
antibacterial effect. This antibacterial effect of
honey varies substantially depending on honey type
(Dustmann, 1979). It has also been observed that
manuka (Leptospermum scoparium: Myrtacaea) honey has a
higher level of antibacterial activity that cannot be
explained solely by the honey osmolarity, pH and
glucose oxidase activity (Russell, 1983). This
contributor to activity is now referred to as the
"non-peroxide activity" or "UMF". Dustman ( 1979) had
noted the existence of antibacterial activity that was
not due to glucose oxidase activity or the high
osmolarity. However, he was of the opinion that the
latter activity was only a minor portion of the total
activity. Molan & Russell (1988) gave evidence for the
existence of antibacterial activity not due to
hydrogen peroxide in manuka honey and also found that
manuka honeys with a high overall activity had a high
amount of the non-peroxide activity.Studies into the
non-peroxide activity of honey have found that it has
some interesting and apparently contradictory
properties. Verge (1951) obtained active fractions in
water, alcohol, ether and acetone. Schuler and Vogel
(1956) extracted the activity with ether. Lavie (1960)
found activity extraction possible with acetone but
not ether. Gonnet and Lavie ( 1960) found activity in
cold ether extract was volatile at 950C. Mladenov
(1974) reported that honey contains volatile,
heavy-volatile and non-volatile antibacterial
substances. The manuka honey activity has been found
to be heat and light stable (Molan & Russell, 



1988, Tan et. al., 1988, Russell et. al., 1990), and
preliminary studies of Tan et. al. (1988) showed that
the additional activity was soluble in organic
solvents, e.g. ethanol and ether. Aromatic acid and
phenolic compounds are the only other substances with
antibacterial activity apart from the hydrogen
peroxide and the enzyme lysozyme that have been
isolated from honey (Weston et. al., 2000J. Caffeic
and ferulic acid, both phenolic acids, have been
identified as possessing antimicrobial activity
(Cizmarik and Matel, 1970, Cizmarik and Matel, 1973)
and have been isolated from honey (Wahdan, 1998,
Weston, 2000). However, they are found only in low
concentrations and contribute little to the
antibacterial activity of honey when compared with the
contribution from hydrogen peroxide (Weston, 2000).
Marhuenda Requenda et al. ( 1987) reported
antibacterial activity of other phenolic acids
including caffeic, vanillic, p-coumaric,
p-hydroxybenzoic and syringic acids. The flavonoids
isolated from honey include pinocembrine, pinobanksin,
chrysin and flavonone (Wahdan, 1998, Ferreres et. al.,
1994). These have well documented antimicrobial
activity (Rivera-Vargas et. al., 1993, ltoh et. al.,
1994) but also do not occur at high enough
concentrations in honey to have a significant
antibacterial effect (Weston, 2000).Russell (1983)
identified 2 aromatic compounds as major antibacterial
components from honey. They were
4-hydroxy-3-5-dimethoxybenzoate and methyl-3,4,5-
trimethoxybenzoate. Propolis, a resinous material
collected by bees from the gum exudates of trees and 



used as an antibacterial agent in the hive, includes
substituted benzoic and cinnamic acids and flavonoids
(Marcucci, 1995). Wahdan (1998) states that flavonoids
are the major substances in antibacterial propolis.
The components found responsible for the antibacterial
activity have been identified as galangin,
pinocembrin, caffeic acid and ferulic acid. (Lavie,
1960, Ghisalbert, 1979, Russell et. al., 1990). Weston
(2000) has since demonstrated that the individual
components lacked antimicrobial activity, but
bioactivity was only observed for whole propolis.
Mellitin and phospholipase are components of bee venom
thought to be responsible for its weak antibacterial
activity. Both of these are proteins and gel
filtration chromatography has shown that the
antibacterial substances in manuka honey have a
molecular weight less than 1000 amu (Russell et. al.,
1990). Other products that could contribute to the
non-peroxide activity of manuka honey could be
antibiotic peptides characterised from the body fluid
of bees. Those identified have been abaecin,
apidaecin, hymenoptaecin, royalisin and lysozymes. The
peptides . possess strong antibiotic activity and if
they were present in honey they could contribute
significantly to the non-peroxide activity (Weston et.
al., 2000). Despite many years of research the
non-peroxide component of the antibacterial activity
of manuka honey (UMF) has not been isolated or
identified. Indeed some researchers do not consider an
isolatable fraction of component of manuka honey to
exist. 



Russell et. al. ( 1990) considered it likely that the
difference in opinion on the significance of the
additional antibacterial activity (i.e. that not due
to hydrogen peroxide or high osmolarity) results from
the difference that exists in the amount of
thisactivity. Molan and Russell (1988) found that for
a range of New Zealand honey samples, the additional
activity varied from nil in some samples to almost the
whole of the activity in other samples. They also
noted a close correlation existed between the level of
additional antibacterial activity and the overall
antibacterial activity of individual honey samples.
Bogdanov ( 1997) attempted to determine in which
fraction the non-peroxide activity occurred by
separating the volatile, non-polar and non-volatile,
acidic, and basic fractions. He did this by testing
the activity of a sample, removing a fraction, and
then testing the activity again. If the activity did
not remain in the sample then he concluded that the
antibacterial constituent was- present in the removed
fraction. Extraction of volatile substances was done
by heating at 6O0C in a Rotovapor for 2 hours.
Extraction of non-polar, non-volatile substances was
done by C-18 columns. Extraction of bases was done on
a cation exchange column in the H form and extraction
of acids was done on an anion exchange column in the
OH form. For acid removal the honey was set to pH 11
so acids were in the dissociated anion form. Bogdanov
stated that the shift in initial honey pH to pH 11 had
no effect on the antibacterial activity as back
titration to the original pH resulted in the
restoration of the initial antibacterial activity. For
manuka honey, Bogdanov stated that 100% of the
activity was in the acidic fraction when tested
against Staphylococcus aureus and when 



tested against Micrococcus luteus, 75% was in the
acidic fraction, 10% in the basic fraction, 5% in the
non-polar fraction, and 10% in the volatile fraction.
It was hence concluded that the non-peroxide
antibacterial activity in honey was found in the acid
fraction and correlated significantly with the acid
content, but not with pH. Wahdan (1998) found by
comparing the osmotic effect of sugar solutions to
undiluted honey, that the high sugar concentration is
an important factor in the antimicrobial activity but
when it is diluted it becomes apparent there are other
contributors also present. It was also stated that in
this study pH could not have been a factor because the
honey was diluted by nutrient broth (pH 7.2) so there
must have been other substances present.Weston &
Brocklebank (1999) attempted to separate the
monosaccharides from the antibacterial material by
testing several methods that included chromatography
on poly(capryl)amide, Sephadex G-10, Biogel P-2, and
XAD-2 resin in both acidic and neutral conditions.
Isolation with 2-butanol was also tested. The
chromatography on polyamide and Sephadex G-10
indicated that the active material was located in late
fractions and analysis by HPLC suggested flavonoids
were present. The major product in the phenol extract
was identified as methyl syringate by thin-layer
chromatography and a minor product was phenyllactic
acid. HPLC analysis showed that methyl syringate
constituted more than 45% of the total phenolic
extract. This paper also tested and concluded that at
the level of methyl syringate and phenyllactic acid in
manuka honey they themselves did not account for all
of the non-peroxide activity. Furthermore the level of
methyl syringate was the same in both active and
nonactive 



manuka honey and therefore could not be responsible
for the observed differences. On XAD-2 all of the
activity was eluted with carbohydrates and no
significant activity with the phenolics. The same
result was obtained with Biogel-P2. Since the
monosaccharides have no antibacterial properties it
was suggested that the antibacterial component is
being carried by the sugars. Weston et. al. ( 1999)
demonstrated that the phenolic fraction as a whole had
the same antibacterial effect between active and non
active honeys so concluded that while the phenolic
components of manuka honey individually and
collectively were antibacterially active, they were
not responsible for the observed' activity. Weston &
Brocklebank (1999) hypothesised that active manuka
honey may have had a unique oligosaccharide similar to
the tetrasaccharide sialyl Lewis X which is the
antigenic determinant which mediates the adhesion of
the bacterium that causes stomach ulcers, to the
lining of the stomach. They tested the oligosaccharide
composition of active and non-active manuka honeys and
found no differences between active and inactive
manuka honey. Perry et. al. (1997) discovered three
chemotypes of manuka existed in New Zealandand that
they can be distinguished by the composition of the
essential oil from the leaves. One contains a high
portion of pinenes, another a high portion of
sesquiterpenes and the third, which grows in the
Eastland region, contains a high proportion of a
cyclictriketone, leptospermone. This oil had the
greatest antimicrobial activity of the three. 



Weston et. al. (2000) attempted to detect
leptospermone in a sample of very high nonperoxide
activity manuka honey by three different methods. One
was using XAD-2 resin to adsorb the phenolics, another
was using extraction with 2-butanol, and the third was
liquid-liquid extraction. Analysis of all three
extracts failed to detect any triketones. It was
concluded that because leptospermone is insoluble in
water it is unlikely to be present in nectar and
consequently not in honey. Weston et. al. (2000)
compared the phenolic components in the antibacterial
manuka honey and inactive manuka honey and showed that
there was no difference qualitatively or
quantitatively. The levels of cinnamic acid and
flavonoids were also very similar and comparable with
many European honeys. By testing 19 manuka honeys they
showed that the phenolic profile was identical across
all samples hence geography does not influence the
phenolic profile. Weston (2000) stated that: (i)
hydrogen peroxide is the only antibacterial substance
of any consequence in honey and that other substances
such as propolis-derived phenolics are insignificant
in comparison to hydrogen peroxide; (ii) the level of
hydrogen peroxide in a honey is essentially determined
by the amount of plant derived catalase in the honey;
and (iii) based on the findings of White et al. (1963)
and Dustmann (1971), hydrogen peroxide is generated by
glucose oxidase in samples of honey or fractions
thereof, when they are diluted and prepared for
antibacterial assays the 



amount of catalase added to these samples in present
methods (Allen,Molan and Reid, 1991, Molan and
Russell, 1988) is insufficient to destroy all of the
hydrogen peroxide produced in this way. It was also
stated that the volatiles analysed by GC-MS are, in
general, components of nectar and contribute to the
aroma of flowers. Although there are a wide variety of
them, their quantities in honey are small and the
components that are unique to a particular flower
source and honey do not appear to have any
antibacterial properties at their level in honey. Also
the phenolic components of nectar used to identify the
honey as unifloral, do have antioxidant properties but
have not been identified as having appropriate levels
of antibacterial activity. Weston (2000) therefore
concludes that work to date discounts the possibility
of the existence of UMF and suggests it is more likely
that it is due to an unusually high level of hydrogen
peroxide that is incompletely destroyed by the
addition of the catalase. The "unique factor" could in
fact be the presence or absence of catalase. in large
amounts in manuka honey that differentiates active and
non-active manuka honey. Honey with a high UMF value,
and products derived from such honey, are sought after
by consumers. This is irrespective of whether the
beneficial properties of honey with a high UMF value
are attributable to an isolatable UMF containing
fraction. If a fraction of manuka honey associated
with the UMF activity could be isolated UMF fortified
honey and other amended foodstuffs and medicaments
could be prepared. The known favourable properties and
beneficial effects of manuka honey could be augmented.



It is an object of this invention to provide a method
for the preparation of a UMF containing fraction of
manuka honey, or to at least provide the public with a
useful choice.STATEMENT OF INVENTION In a first aspect
the invention provides UMF fortified honey. Preferably
the honey is manuka honey. Preferably the honey has a
UMF value greater than that of any unfortified manuka
honey. More preferably the fortified honey has a UMF
value greater than 25, more preferably greater than
35. In a second aspect the invention provides a method
of preparing a UMF fortified honey including the step
of mixing a honey with a UMF containing fraction. In a
third aspect the invention provides a method of
preparing a UMF containing fraction by separating the
fraction from substantially all of the total
monosaccharide sugars in the sample from which the
fraction is obtained. Preferably the method includes
the steps of:  applying an amount of honey to a
matrix;  eluting the sample from the matrix with a
solvent; and  collecting the UMF containing fraction.
Preferably the collecting the UMF containing fraction
commences following elution of substantially all the
monosaccharide sugars present in the sample. More
preferably the collected UMF containing fraction is
substantially free of the total amount of
monosaccharide sugars present in the sample. 



Preferably the honey is manuka honey. Preferably the
amount of manuka honey has a UMF value greater than
25, more preferably greater than 35. Preferably the
matrix is a size exclusion matrix or a reverse phase
matrix.Preferably the solvent is water. Preferably the
matrix is in the format of a chromatography column. In
a first embodiment of the third aspect of the
invention the matrix is a size exclusion and ion
exchange matrix. Preferably the counter ion is Na+.
More preferably the matrix has a size exclusion limit
of 104. More preferably the matrix is styrene
divinylbenzene copolymer. In a second embodiment of
the third aspect of the invention the matrix is C18.
Preferably the matrix has a 15 mm particle size and a
100A pore size. While the use of whole honey is
preferred, components or portions previously separated
from honey, including sieved honey, may also be used
in the method. In a fourth aspect the invention
provides a UMF containing fraction of manuka honey.
Preferably the fraction is substantially free of
monosaccharide sugars. Preferably the antibacterial
activity of the UMF containing fraction is labile at
alkaline pH. More preferably the alkaline pH is
greater than 9. Preferably the UMF containing fraction
is prepared by the method according to the third
aspect of the invention. Preferably the UMF containing
fraction has the chromatographic characteristics
described in Examples 2, 3 and 4. 



Preferably the UMF containing fraction has a retention
time of 19.4 to 25 minutes when a sample (20 ml_) of
honey containing the UMF containing fraction is
applied to Shodex(tm) Sugar KS-801 and KS-802
analytical columns in series and in the sodium form,
operated at a temperature of 50 0C and eluted with
MiIIi-Q water at a rate of 1mL/min. More preferably
the UMF containing fraction has a retention time of
19.4 to 21.7 minutes. In a fifth aspect the invention
provides a medicament amended with the UMF containing
fraction according to the fourth aspect of the
invention. Preferably the medicament is a wound
dressing, such as that described in New Zealand patent
application no. 501687. In a sixth aspect the
invention provides a food stuff amended with the UMF
containing fraction according to the fourth aspect of
the invention. Preferably the food stuff is honey.
"UMF fortified honey" means a honey to which an
isolated UMF containing fraction has been added.
"Manuka honey" means a floral honey derived
predominantly from the flowers of manuka (Leptospermum
scoparium). "UMF value" means the measurement of
antibacterial activity determined for a whole or
sieved honey or fraction thereof determined relative
to phenol equivalents in an agar plate diffusion
assay. "UMF containing fraction" means a fraction of
whole or sieved manuka honey containing a non-peroxide
antibacterial activity. 



"Substantially free of monosaccharide sugars" in
respect of a fraction means the amount of
monosaccharide sugars by weight in the fraction is a
small or negligible portion of the total
monosaccharide sugars in the sample from which the
fraction is obtained, e.g. less than 5% (w/w) of the
total monosaccharide sugars, more typically less than
1% (w/w). It is recognized the adoption of the
invention may allow the unequivocal detection of aUMF
containing fraction in whole honey not previously
known to exhibit non-peroxide activity. It is further
recognized that this non-peroxide activity may be
exhibited by honeys other than manuka honey and not
yet tested for the presence of a UMF containing
fraction.BRIEF DESCRIPTION OF THE DRAWINGS The
invention will now be described in detail with
reference to the accompanying drawings in which:
Figure 1 HPLC refractive index analysis of manuka
honey using ligand exchange and size exclusion
chromatography. Figure 2 Enlarged base line region of
a HPLC refractive index analysis of manuka honey by
ligand exchange and size exclusion chromatography.
Figure 3 HPLC of sieved honey on KS-2002 column.
Refractive index monitoring of the eluant from a 200ml
injection of 300 mg/mL sieved honey. Figure 4. HPLC of
the re-injected active fraction from the KS-2002
column. Refractive index monitoring of the eluant from
a 200ml injection of fraction 4 (at a concentration
that would be equivalent to that which would occur in
200 mg/ml sieved honey.) Figure 5. HPLC of the
re-injected active fraction from the KS-2002 column. 



Enlargement of the refractive index monitoring of the
eluant from a 200mL injection of fraction 4 (at a
concentration equivalent to that which would occur in
200 mg/mL of sieved honey). Figure 6 . HPLC of the
20.5 to 25min fraction from fraction 4 on the KS-2002
column. Refractive index monitoring of the eluant from
a 200 mL injection (at a concentration equivalent to
that which would occur in 100 mg/mL of sieved honey)
Figure 7. HPLC spectrum of the 20.5 to 25min fraction
from the reinjection of fraction 4 on the KS-2002
column. Enlargement of the refractive index monitoring
of the eluant from a 200mL injection of this fraction
(at a concentration equivalent to that which would
occur in 100 mg/mL of sieved honey) Figure 8. HPLC on
the C18 column. Refractive index monitoring of the
eluant from a 2ml injection of 0.5g/mL sieved honey.
Figure 9. HPLC on the C18 column. Enlargement of the
refractive index monitoring of the eluant from a 2rnL
injection of 0.5g/mL sieved honey.Figure 10.
Demonstration of the fractions collected in MiIIi-Q
and MeCN from the C18 column. Figure 11. Effect of
storage on the non-peroxide activity of the active
fraction. Figure 12. Investigation of the
proportionality of fortifying sieved honey. Figure 13.
Data from the fortifying experiment grouped by plate.
( 1L2 is the zone of clearing, in mm2, and ratio is
the ratio of fraction C to sieved honey, in g/g)
DETAILED DESCRIPTION The invention is the
determination that a small fraction of the honey,
which typically 



makes up less than one percent of the dry weight,
contains virtually all the nonperoxide activity and
that this can be isolated from the bulk of the honey
source as a UMF containing fraction. The UMF
containing fraction may be separated from the bulk of
the honey by a number of means known to a skilled
addressee. However, while previous attempts have been
made using HPLC to separate and isolate the agents
which confer the non-peroxide bioactivity on honey,
the choice of columns and solvent used in the prior
art have prevented this goal from being realised. The
prior art attempts have likely either unknowingly
destroyed the bioactivity of the honey by using the
wrong experimental conditions or used columns which
did not allow adequate separation and thus the
identification of separate fractions. Further, because
the UMF fraction is a small portion of the honey, it
is also likely that if separation had previously
occurred the elution peak could have been unwittingly
ignored or disguised by other compounds. In the
preferred embodiments of the invention separation
columns designed to separate the principal
monosaccharides present in honey are used. These
principal monosaccharides are glucose and fructose.
Examples of columns include Rezex(tm),Nucleosil(tm)
and Shodex(tm). It should be appreciated that these
are given by way of example only. During the elution
of honey through the columns, small fractions are
preferably collected and analysed using one and/or
both UV absorption and refractive index detection to
monitor the elution of fractions of interest. 



Shdex(tm) (mixed mode ligarid exchange and size
exclusion) chromatographic columns have been used to
separate glucose and fructose from other components of
the honey. It has been discovered that a fraction
detected as a small peak by refractive index
monitoring is eluted after the fructose peak. This
fraction has a UV absorption whereas fructose does
not. This fraction has been tested and found to
contain virtually all the non-peroxide antibacterial
activity of the honey. This fraction is referred to as
the UMF containing fraction. When using catalyse to
destroy any peroxide-based antibacterial activity of
honey the activity of the UMF fraction is maintained.
Liquid-liquid extraction of honey using ether could
also be used to simplify the isolation of the UMF
containing fraction. In these experiments, ether can
remove many of the non-sugar, organic compounds from
the honey, while maintaining the non-peroxide activity
in the remaining sample. In order to further purify
the UMF fraction, it may be passed through the columns
multiple times to eliminate more and more impurities
or subjected to chromatography on columns with other
types of packing resins, for example reversed-phase
columns, which might separate the components of the
fraction. The UMF fraction has never previously before
been separated, or even recognised to exist as a
discrete faction despite multiple attempts by a number
of different research groups. Reversed-phase, Bio-Gel
P-2, XAD-40 and anion-exchange columns have all been
previously used in the prior art in attempts to
isolate and identify compounds with 



non-peroxide bioactivity.Under these conditions either
the fraction was not separated or was not recognised
because of its small size, perhaps being disguised by
the large monosaccharide peaks in previous HPLC honey
studies or the chromatography conditions destroyed the
bioactivity of the honey. Preliminary investigations
by the inventors have found that separation of the UMF
fraction cannot occur on columns that require alkaline
pH, such as anion-exchange columns. Alkaline
conditions were found to destroy the activity of
honey. Thus columns must be used that run at or near
neutral pH. The UMF containing fraction was found to
lose most of its bioactivity after 30 minutes at pH 9.
The fraction was destroyed after 5 minutes at pH 10.
HPLC separations routinely take longer than this. At
pH 11 the bioactivity of honey is immediately
destroyed. Manuka honey samples showing non-peroxide
activity (UMF) were extracted with ether using
standard techniques to remove fatty acids that could
interfere with chromatography. Both the aqueous and
ether phases were tested by using antibacterial assays
to determine in which phase the UMF activity was
isolated. The UMF activity was found to remain in the
aqueous phase, with no significant bioactivity found
in the ether phase. To examine the level of
non-peroxide activity in the honey samples catalase
was used to destroy any antibacterial activity
conferred to honey by hydrogen peroxide. Catalase
solution was made by dissolving catalase (0.02 g) in
distilled water (10 mL). Honey was 



dissolved in distilled water at a concentration of 1
gram honey/mL water, in 1 mL aliquots. Then either 1
mL of distilled water (for total activity) or 1 mL of
catalase solution (for non-peroxide activity alone)
was added to each sample vial. EXAMPLE 1 - Well
diffusion assay of antibacterial activity Nutrient
agar was prepared by dissolving agar (23 g) in
distilled water ( 1 L) and pouring I50 mL amounts into
flasks before autoclaving. When required, flasks were
steamed ina water bath (30 min, 1000C), and then the
agar temperature was reduced in another water bath to
a temperature tolerable for the bacterial culture (30
min, 5O0C). The S. aureus culture was produced by
aseptically inoculating tryptic soy broth (30 g/L)
with a bead culture and then incubating (18h, 370C).
The S. aureus culture was adjusted to an optical
density of 0.5AU with tryptic soy broth, using a
Thermo Spectronic Helios Yspectrophotometer (540nm).
Tryptic soy broth was used as the blank. Large squared
assay plates (Corning(r) 431 111 sterile bioassay
dish, 245 mm x 245 mm x 18 mm) were prepared on a
level surface by pouring 150 ml_ of nutrient agar
seeded with S. aureus culture (100 ml_, 0.5 OD as
prepared above). Once solidified, the plates were
stored upside-down at 40C overnight. Whole honey
samples were prepared by weighing whole honey ( 1.00
g) and dissolving in distilled water ( 1 ml_). For the
reproducibility assays, this process was aided by
incubation (370C, 30 min) to soften the honey, while
keeping the time available for H2O2 production
constant. For other experiments, where H2O2 activity
was not being determined, the samples were stirred at
room temperature until dissolved. 



The resulting 50% (w/v) solution was further diluted
by combining equal volumes (1:1) of sample with either
distilled water or catalase solution (20 mg/10 ml.
distilled water) depending on whether total
non-peroxide activity is required. Honey fractions
from HPLC and liquid/liquid extractions were dissolved
( 1 :1) in distilled water to give the same
concentration that was present prior to separation of
the honey. The resulting 50% solution was further
diluted (1:1) with catalase solution as only
nonperoxide activity was of interest. Phenol standards
of 2, 3, 4, 5, 6, and 7% were prepared from a 10%
stock solution of phenol (1O g phenol/100 mL distilled
water). These were stored in the dark at 40C for up to
one month before being replaced.Wells were punched in
a regular 8 x 8 grid using an 8 mm cork borer and
inoculating needle to remove agar. The template used
for placing the samples on the plate was a Quasi-Latin
square with 16 numbered wells repeated 4 times over
the plate, once in each pair of rows and columns. This
allowed samples to be placed randomly on the plate to
remove bias from edge effects. Honey samples at 25%
concentration and phenol standards were placed in each
well ( 11 ml_), at allocated positions. EXAMPLE 2 High
performance liquid chromatography (HPLC) was conducted
on a Waters HPLC system using a 515 HPLC pump, a 2410
refractive index detector, a 996 photodiode array
detector and Millennium operating software. In initial
studies Shodex(tm) Sugar KS800 series columns were
found to provide the best 



separation out of all the columns used. Here,
Shodex(tm) Sugar KS801 and KS 802 were used in series
to fractionate the honey samples by combined size
exclusion and ligand exchange chromatography. The
KS801 was in the sodium form with an exclusion limit
of 103. KS802 was also in the sodium form and had an
exclusion limit of 104. Both were packed with styrene
divinylbenzene. The operating temperature used was
initially 80 C with a flow rate of 1 mL/min as
suggested by the manufacturer. The eluant was MiIIi-Q
water. Honey samples of 20 mg/20 mL injection were
loaded onto the KS800 series HPLC columns. Figures 1
and 2 show the plots obtained with refractive index
detection. Fractions were collected for antibacterial
assay from 20 injections. In Figure 1, the fraction A
was collected from 0 to 12 minutes, fraction B was
collected between 12 and 19.4 minutes, and fraction C
was collected from 19.4 to 25 minutes. The plot shows
the glucose (1) peak followed by the fructose (2)
peak. An oligosaccharide (3) peak is also shown.The
antibacterial activity of the separate fractions was
tested using the well diffusion technique using
Staphylococcus aureus as the test culture. Fractions
collected from the HPLC for testing were evaporated
under reduced pressure on a Bchi RE1 11 Rotovapor
coupled with a Bchi 461 water bath at 40C. The samples
were then re-dissolved in a solution containing 200
ml_ of distilled water and 200 ml_ of catalase
solution to ensure only non-peroxide activity was
present. - Honey samples were tested in a
concentration of 25% for antibacterial activity. The
antibacterial assays were conducted using three
replicates of the phenol standards 



ranging from 2% to 6% and three to five replicates of
the samples being tested were introduced into recorded
random wells in the agar plates. The plates were
incubated at 370C overnight allowing the bacteria to
grow where possible. After incubation, digital
callipers were used to measure the diameter of the
area of inhibition around the wells. The non-peroxide
antibacterial activity of the honey was completely
contained within fraction C (Figure 1). When focussing
in on the baseline region of the HPLC plot, two peaks
were visible in the active region of fraction C
(Figure 2). To determine which of these peaks was
responsible for the activity, another scheme of
fraction collection times was devised: fraction D 0 to
19.4 minutes, fraction E 19.4 to 21.7 minutes, and
fraction F 2 1 .7 to 25 minutes. In these experiments,
all the antibacterial activity was isolated in
fraction E. This test was repeated a further two times
and the same results obtained. EXAMPLE 3 -
Semi-preparative fractionation of honey (combined size
exclusion and ion exchange) Previous studies (Example
2 and Snow (2001)) determined that a UMF
containingfraction could be resolved from a
substantial portion of the monosaccharide sugars using
Shodex(tm) SUGAR KS-801 and KS-802 analytical columns
in series. A preparative version of this column (a
KS-2002 column) was used as it was desirable to
increase the amount of sample that could be passed
through the column. The elution profile of sieved
honey is characterised by early phenolic material,
followed by 



di- and oligosaccharides and finally monosaccharides.
The Shodex(tm) SUGAR KS2002 (20 mm x 300 mm, 20 mm
particle size, 60A pore size) preparative scale column
combines size exclusion and ligand exchange. The
column was in the sodium (Na+) form and had a 1 x 104
exclusion limit. Chromatography was performed at room
temperature using MiIIi-Q water as the eluent, running
at a flow rate of 3 ml_/min. High loadings of 300
mg/mL honey were injected into a 200 ml_ loop. The
spectrum was monitored using both 996 PDA and 2410 Rl
detection. Any collected fractions were freeze-dried
in large evaporating dishes. Figure 3 provides the
elution profile obtained from a 200ml_ injection of a
300 mg/mL solution of sieved honey. Due to the honey
being sieved before injection the glucose peak is
reduced, compared to the fructose peak, instead of
being in the roughly equal concentrations at which
they are found in whole honeys (White et al., 1962).
Size exclusion matrices are commonly slightly
hydrophobic and weakly anionic, which leads to
non-ideal separation whereby separation is not
strictly a function of molecular size (Cunico et at..,
1998). This column uses styrene divinylbenzene as the
size exclusion polymer, which may interact with
phenolics allowing for ion exchange. Therefore, the
retention time does not necessarily imply molecular
size. The eluant from the column was initially
collected as four fractions: 1 0.0-13.0 min Phenolics
2 13.0-18.4 min Di- and oligosaccharides 



3 18.4 - 22.6 min Glucose and Fructose4 22.6-30.0 min
Late eluting material The activity was consistently
found in fractions between 18.4 and 30 min. Attempts
were then made to confine all activity into one
fraction. Table 1: Activity of the fractions collected
from the KS-2002 column Values are based on a)
individual wells over all plates, and b) calculations
of phenol activity on individual plates. Table 1 shows
the results of the trials of three different fraction
collecting times, and the non-peroxide activity of the
resulting fractions. Note that the first assay shown
usedwhole honey, whereas the later two used sieved
honey. All the detectable activity was eventually
confined to the fractions between 19.5 and 25.0 min.
The 95% confidence intervals (Cl, = mean  2xSE) for
these two fractions are given in Table 2. The
confidence intervals do not overlap for either the
zones of clearing or phenol equivalents, which shows
that the activity of fraction 4 is not statistically
the same as that of the sieved honey. This indicates
that some loss of activity has occurred, either by
absorption onto the column or the partitioning into
other fractions, at levels below the detection limits
of the assay. The average amount of activity in
fraction 4 was 90% of the sieved honey equivalent
phenol activity. Table 2: 95% Cl for the zones of
clearing and phenol equivalents for the final trial of
activity on the KS-2002 column Values for zones of
clearing were based on individual wells, and values
for phenol equivalents was based on the calculated
from plate data. 



As can be seen from Figure 3 this fraction contains
almost all of the fructose. The monosaccharides
themselves do not have antibacterial activity, except
for the physical effect of reducing water activity and
providing the substrate for glucose oxidase to produce
H2O2 and gluconic acid. It is, therefore, evident that
other compounds, in low concentrations, exist in this
fraction. A small peak at the tail of the fructose
peak was observed by Snow (2001) in studies using an
analytical version of this column. Attempts were made
by Snow (2001) to isolate this fraction and identify
its constituents through GC-MS and NMR. However, the
large number of components in the sample meant that
the results were inconclusive. Attempts were also made
to correlate the size of this peak to the activityof
the whole honey, although no relationship was found.
This indicates that the peak is comprised of many
compounds, where at least one is not active. Snow
(2001) noted that the peak correlated to this active
fraction was UV active. This work could not identify
these UV active peaks due to the preparative nature of
the column reducing resolution, and interference from
the high concentration of weakly UV active open chain
monosaccharides in this region. It was decided to
re-inject fraction 4 to obtain a fraction free of
monosaccharides. The spectrum of the re-injected
fraction (Figure 4) showed no evidence of a
concentrated peak at the tail of the monosaccharide
peak, although a new peak arising at 10.5 min was
noted. The bulge at the beginning of the
monosaccharide peak is likely to be residual glucose.
An enlargement of the base line is shown in Figure 5.
Sugar commonly increases the solubility of sparingly
soluble molecules in aqueous 



systems. It is, therefore, feasible that there were
compounds associated with, or solubilised by, the
sugar. As the concentration of sugar declined, they
disassociated and were eluted earlier. It is possible
that this peak could be the active factor, and the
size of the peak is consistent with the idea that the
compound (or compounds) responsible for the
nonperoxide activity is found in exceptionally low
concentrations. Alternatively it may be a degradation
product, as the sample used had been stored for one
month in the freezer. A test of activity in the sample
prior to being re-injected, however, showed no loss of
activity, and this is supported by the findings that
the active fraction is stable to being stored for in
excess of 2 months in the freezer after isolation. It
is possible that this peak may reflect degradation of
a non antibacterial component. The 20.5 to 25.0 min
fraction from the re-injection of fraction 4 was
collected and re injected to investigate whether the
active peak observed by Snow (2001) could still be
identified. It is evident that the new peak observed
at 10.5 min also arises in the spectrum (Figure 6 with
an enlargement in Figure 7), albeit much reduced.This
suggests that the peak was not a degradation product
from storage and indeed may reflect the dissociation
of the activity from the sugars. A large enough
quantity for a biological assay of the activity of
this re-injected fraction (a minimum of 200 mg of
honey passing through the column for a very rough
indication of activity, or 800 mg for a rigorous assay
of activity) was not collected. It is not possible to
say anything conclusive about the change in
chromatographic behaviour following re-injection. It
was decided not to pursue this avenue, but instead 



try a column with a different method of separation and
greater capacity. EXAMPLE 4 - Semi-preparative
fractionation of honey (reverse phase) The advantage
of the C18 25mm reversed phase column is that it has a
substantially larger capacity whereby 1g can be
injected onto the column at a time, instead of the 60
mg that was injected onto the KS-2002 column. The
reversed phase preparative column used was three
Delta-Pak C18 cartridges (25 mm x 100 mm, 15 mm
particle size, 100A pore size) in series. This was
fitted with a Delta C 18 guard insert (25 mm x 10 mm,
15 mm particle size, 100A pore size). Chromatography
was performed at room temperature at a flow rate of 10
mL/min with high loadings of 0.5 g/mL into a 2 ml_
loop. Two different eluent systems were used. The
first used only MiIIi-Q water. However, it was later
decided to initially run with 100% MiIIi-Q water and
then switch to 100% acetonitrile after the sugars were
eluted. Due to the high flow rate used, detection was
only possible using a wide-bore plumbed Waters 410
differential refractometer. Fractions collected in
water were freeze-dried In large evaporating dishes.
Fractions collected in MeCN were concentrated under
reduced vacuum and then drying was completed on the
freeze drier. This greatly reduced the amount of time
spent collecting sufficient sample for the biological
assay of activity. Additionally, it was of interest as
to whether this columncould more effectively resolve
the activity from the monosaccharides. Figure 8 shows
the spectrum obtained from using this column running
in MiIIi-Q water at high column loadings (0.5g/ml_,
2ml_ injection). 



This spectrum is dominated by the monosaccharides
peak. The column was not able to resolve glucose from
fructose, but it does show a set of peaks eluting just
after the monosaccharides, around 14 to 25 min. Some
of these peaks can be attributed to oligosaccharides,
which are present in active manuka honey at levels of
around 8% of the total honey (Weston and Brocklebank,
1999). Figure 9 shows an enlargement of the baseline
demonstrating these peaks. The eluant from the column
was initially collected as four fractions: A 0.0 to
8.3 min Early eluting material B 8.3 to 11.8 min
Sugars C 11.8 to 25.0 min Later eluting material It
was found that all detectable activity eluted in
fraction C (Table 3). Table 3 . Activity of fractions
initially collected from the C18 column. Values are
based on a) individual wells over all plates, and b)
calculations of phenol activity on individual
plates.It was of interest whether some of the activity
could be eluted by MeCN as this would show
differential solubility of the fraction. Additionally,
it was necessary to determine whether all the activity
was being eluted from the column with MiIIi-Q water.
MeCN is a stronger solvent than H2O in reversed phase
chromatography and so it can be used to flush any
residual material from the column. The fractions were
collected as indicated in Figure 10. The column was
initially run with MiIIi-Q water and fractions A and B
were collected as previously outlined. At the
cross-over from fraction B to fraction C ( 1 1.8 min),
the pump 



was stopped, and the solvent was swapped directly over
to 100% MeCN. Fraction CH2O was collected from 11.8
min until the MeCN reached the detector (approximately
13 min or at the retention time of 24 min), as
indicated by a rapid rise in the base line caused by
the change in refractive index of the solvent. From
this time, three column volumes of MeCN were flushed
through the column, and the eluent collected as
fraction C ecNAs Table 4 shows, all the detectable
activity was retained in fraction CH2o and none was
associated with CwecN- This shows that the activity is
not being reversibly retained by the column. Fraction
C and CH2O only accounted for 72% and 75% of the
sieved honey equivalent phenol activity respectively,
with no other fractions displaying detectable
activity. This suggests that the activity could have
become irreversibly bound on the column. The column
used was preparative and consisted of C18 chains on a
non-endcapped silica support and it is possible that
material could have adhered to the silica, or even
been decomposed by reaction with active silanol
groups. Additionally, the fraction consistently gave
varying levels of partial activity. In this particular
case it could have arisen from the lack of
diffusibility of the non-peroxide activity in the
assay when the sugar content was reduced.Table 4.
Weights and activity of fractions from reversed phase
chromatography on the C18 column. k> Values are based
on a) replicated HPLC experiments, b) individual wells
over all plates, and c) calculations of phenol
activity on individual plates.Comparison of the
KS-2002 and C18 Columns The Delta-Pak C18 active
fraction incorporated far less sugar that the KS-2002
active 



fraction, and reflects a better separation of the
activity from the sugars. Conversely, a . greater
proportion of the activity was recovered from the
KS-2002 column, which may reflect chemical
interactions of the active material with the silica
support in the C18 column. Full activity was observed
in the active fraction from the KS-2002 column as
opposed to the partial activity from the C18 column
fraction. However, this may be related to the greater
sugar content of the KS-2002 fraction aiding diffusion
on the assay. EXAMPLE 5 - stability of non-peroxide
activity in UMF containing fractions Previous authors
have noted that honeys with non-peroxide activity have
a significant activity remaining after the honey is
heated (Bogdanov, 1984; Molan and Russell, 1988; Roth
et a/., 1986) or stored (Bogdanov, 1984; Sealey,
1988), and this was part of the observation which lead
to the proposal of non-peroxide activity. This study
looked at the stability in the isolated HPLC fraction
while being stored for short periods of time (8hrs to
24hrs) at room and refrigeration temperature, and for
moderate time periods ( 1 to 8 weeks) at freezer
temperature. This was of practical concern as in the
course of experiments, we want to be certain that the
fraction is not degrading and therefore that any loss
of activity is due to removal of non active
components. Additionally, it was useful to know how
much sample could be "stock piled" for use in testing.
A side interest was to see whether activity could, in
fact, increase in storage due to the anecdotal
evidence in industry suggesting that storage can
increase the activity of the 



whole honey. The summary results for this experiment
are given Table 5 and the results are shown visually
in Figure 11.Table 5. Summary data from the stability
trial. Values are based on a) individual wells over
all plates, and b) calculations of phenol activity on
individual plates. Sieved honey was separated on the
KS-2002 column and the fraction between 19.5 to 25 min
was collected and transferred immediately to the
freezer. At the completion of injections for the day
the fractions were freeze-dried.Once dried they were
reconstituted to 50% strength with distilled water,
and then stored for a range of times at either room
temperature, or in the refrigerator or freezer. Each
sample was equivalent to 480 mg of sieved honey. After
storage, samples were diluted to 25% strength and
tested in four wells on duplicated plates to
investigate whether any toss or gain of activity
occurred. These results were compared to the activity
of the freshly collected active fraction tested on the
same plate. Additionally two replicates of sieved
honey were freeze-dried to investigate the effect of
the freeze-drying process on the activity of the
honey. The percentage retention of original fraction
is given in Table 6. The retention of the original
activity ranged from 94 to 106% in the zones of the
clearing, and from 86 to 114% in the phenol
equivalents. Therefore, the various forms of storage
have had some effect on non-peroxide activity in this
isolated active fraction. Table 6. Retention of
non-peroxide activity in stored fractions. Percentage
of the original activity. 



Table 7 provides the REML analysis of these results.
These results show that some of these changes in
activity on storage are statistically significant.
Using the zones of clearing data, the room temperature
and refrigerator samples are all significantly
lowerthan the control. The phenol equivalent does not
show statistical significance in these treatments,
probably due to there being less replicates in this
data set and so the larger standard error obscures any
difference between the predicted means. A
statistically significance increase in activity was
also seen in the zones of clearing data for the eight
week freezer fraction, and in the phenol equivalent
data for the four week freezer fraction. A limitation
in this experiment, however, was that treatments were
not conducted in replicate, and were tested in
duplicate plates on the same day. Consequently, day-to
day variation may play a large role in determining
significance. The use of the phenol standard curve to
generate the phenol equivalents appears to give an
even wider range of values than using zones of
clearing, suggesting that phenol standards are not
compensating for these day-to-day effects. Despite the
statistical significance of these results, a good
retention of activity is still observed. There is also
statistically significant evidence of increasing
activity in some samples stored in the freezer.
However, the influence of day-to-day and
plate-to-plate effects in this experiment remains
unknown due to the treatments not being
replicated.Table 7. Statistical information about the
significance of the changes in non-peroxide activity
following storage of the active HPLC fraction.
Difference between the means is given by: predicted
mean of the treatment - predicted mean of 



the control, Values are based on a) individual wells
over all plates, and b) based on calculations of
phenol activity on individual plates. EXAMPLE 6 -
fortification of honey Honeys with exceptionally high
antibacterial activity do not routinely occur
naturally, and as a result, they command high prices.
Therefore, a commercial advantage exists if a method
could be developed to concentrate the activity of
honeys that are too low inactivity to be medically
useful, or to increase the potency of an already
highly active honey to a level that cannot be
routinely obtained naturally. This is only useful for
concentrating non-peroxide activity (UMF) as peroxide
activity of honey is produced in situ and depends on
the concentrations of peroxide destroyers and
stability of the glucose oxidase. As reversed phase
HPLC was able to resolve the UMF and the column could
cope with large loadings of sample, fraction C (eluted
with 100% MiIIi-Q water), as opposed to fraction 4 on
the size exclusion/ion exchange, was collected and
used to fortify sieved honey. To generate the
fortified samples, fraction C (produced from the
separation of 1g of sieved honey), was added to 1g of
unprocessed sieved honey in 1mL of distilled water.
This 50% solution was further diluted with catalase to
give a 25% solution. Therefore, samples technically
have twice the amount of UMF as the sieved honey
control. An initial experiment (Table 8) showed that a
small increase over and above the activity of the
sieved honey was achieved. Table 8. Initial
investigation of the fortification of sieved honey 



Values are based on a) individual wells over all
plates, and b) calculations of phenol activity on
individual platesThis accounted for a 23.5% increase
in equivalent phenol activity of the sieved honey.
Since a doubling of the activity was not observed,
this experiment was expanded to include increasing
levels of fortification to investigate if a directly
proportional response to increasing dose of the active
fraction was possible. Each dose consisted of the
addition of fraction C at a concentration equivalent
to that found in 1, 2 and 3 g of sieved honey, to 1g
of unprocessed sieved honey as described above. Table
9 shows the activity of the resulting samples and the
zone of clearing results are shown graphically in
Figure 12. Table 9. Investigation of the
proportionality of fortifying sieved honey Values are
based on a) individual wells over all plates, and b)
calculations of phenol activity on individual plates A
strong correlation (R2=0.9874) is seen indicating that
a directly proportional response is occurring. This
identifies that it is possible to increase the
non-peroxide activity of honey. Linear regression
analysis, however, showed that the duplicate plates
used in the testing of these samples had statistically
significant differences in gradient (p value = 0.01
1). These curves can be seen in the Minitab output in
Figure 13.It is not unusual to see plate effects such
as these. As already discussed, plate variation is one
of the most significant variables in the WDA method
and consequently all samples were tested on duplicate
plates, which were averaged to compensate for 



this effect. Alternatively, the data points at 1:3
fortification (ratio 3, Figure 13) show more variation
between the two curves compared to the other three
fortification levels. It is, therefore, possible that
some factor, limited to this point may be skewing the
curve. This could simply be due to this sample not
being homogenous when added to the two plates.
However, the assay is not as sensitive at high
activities. The reasons for this are three fold: (i)
The zones of clearing can overlap which tends to cause
the zones of clearing to elongate, making measurement
difficult. (ii) Diffusion is more variable. (iii) The
zone of clearing can exceed the highest standard. In
this study the fractions were carefully spaced to
minimise the chance of the zones of clearing
overlapping, however, the 1:3 fortification sample was
approaching the activity of the highest standard.
Irrespective of these considerations a method for the
preparation of a UMF containing fraction of manuka
honey and its use in the fortification of honey has
been demonstrated. Where in the foregoing description
reference has been made to integers or components
having known equivalents then such equivalents are
herein incorporated as if individually set forth.
Although the invention has been described by way of
example and with reference to 



possible embodiments thereof it is to be appreciated
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New ZealandCLAIMS What we claim is: 1) A UMF fortified
honey. 2) A honey according to claim 1 where the honey
is manuka honey. 3) A honey according to claim 1 or
claim 2 where the fortified honey has a UMF value
greater than that of an unfortified manuka honey. 4) A
honey according to any one of claims 1 to 3 where the
fortified honey has a UMF value greater than 25, more
preferably greater than 35. 5) A method of preparing a
UMF fortified honey including the step of mixing a
honey with a UMF containing fraction. 6) A method of
preparing a UMF containing fraction including the
steps of: a) applying an amount of manuka honey to a
chromatography matrix; 



b) eluting the sample form the matrix with a solvent;
and c) collecting the UMF containing fraction. 7) A
method according to claim 6 where the amount of manuka
honey has a UMF value greater than25, more preferably
greater than 35. 8) A method according to claim 6 or
claim 7 where the matrix is a size exclusion matrix or
a reverse phase matrix. 9) A method according to any
one of claims 6 to 8 where the solvent is water. 10)A
method according to any one of claims 6 to 9 where the
collecting the UMF containing fraction commences
following elution of substantially all the
monosaccharide sugars present in the sample.11) A
method according to any one of claims 6 to 10 where
the collected UMF containing fraction is substantially
free of monosaccharide sugars. 12) A method according
to any one of claims 6 to 11 where the matrix is in
the format of a column. 13)A method according to any
one of claims 6 to 12 where the matrix is a size
exclusion and ion exchange matrix. 14)A method
according to claim 13 where the counter ion is Na+.
15)A method according to claim 13 or claim 14 where
the matrix has a size exclusion limit of 104. 16)A
method according to any one of claims 13 to 15 where
the matrix is styrene divinylbenzene copolymer. 17) A
method according to any one of claims 6 to 12 where
the matrix is C18. 



18) A method according to claim 17 where the matrix
has a 15 mm particle size and a 10OA pore size. 19) A
UMF containing fraction of manuka honey. 2O)A UMF
containing fraction according to claim 19 where the
fraction is substantially free of monosaccharide
sugars. 21) A UMF containing fraction according to
claim 19 or claim 20 where the antibacterial activity
of the UMF containing fraction is labile at alkaline
pH. 22) A UMF containing fraction according to any one
of claims 19 to 2 1 where the alkaline pH is greater
than 9.23) A UMF containing fraction according to any
one of claims 19 to 22 where the UMF containing
fraction is prepared by the method according any one
of claims 6 to 18. 24) A UMF containing fraction
according to any one of claims 19 to 23 where the UMF
containing fraction has the chromatographic
characteristics described in Example 2. 25) A UMF
containing fraction according to any one of claims 19
to 23 where the UMF containing fraction has a
retention time of 19.4 to 25 minutes when a sample (20
ml_) of honey containing the UMF containing fraction
is applied to Shodex(tm) Sugar KS-801 and KS-802
analytical columns in series and in the sodium form,
operated at a temperature of 50 C and eluted with
MiIIi-Q water at a rate of 1 mL/min. 26) A UMF
containing fraction according to claim 25 where the
UMF containing fraction has a retention time of 19.4
to 2 1.7 minutes. 27) A medicament amended with the
UMF containing fraction according to any one of claims
19 to 26. 



28)A medicament according to claim 27 where the
medicament is a wound dressing. 29) A food stuff
amended with the UMF containing fraction according to
claim any one of claims 19 to 26. 30) A food stuff
according to claim 29 where the food stuff is honey. 


