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• Combine different techniques and a
multicriteria interpretation to improve
available knowledge of the product.
• Improve understanding of the
problems of honey authenticity.
• Discriminating Romanian honey from
other contries based on geographical
and botanical origin
• Separate the Romanian honey samples
into their individual provenance
regions
• Clearly distinguish between certain
types of honey.

METHODS

To find the most reliable methods for authentication of food or
food ingredients has always been a challenging issue.
The authenticity of honey has two different aspects, one
related with its content (e.g. 100% real honey and not
adulterated with inverted molasses, sugar syrups, sugar cane,
sugar beet and syrups of natural origin or with synthetic honey based on C4 plant sugars) and second with its geographical and
botanical origin.
Our research is of particular interest in the both geographical
and botanical discrimination of honey from different floral
sources and different regions of Romania as support for quality
assessment and classification activities.

o Isotope Ratio Mass Spectrometry (Deuterium, oxygen
18 and carbon 13 isotope ratio determination) to
discriminate honey geographical and botanical origin
o Matrix Assisted Laser Desorption Ionization Time-offlight Mass Spectrometry (MALDI-TOF MS) for the
determination of the botanical origin of honey based on
peptide mass fingerprinting (PMF).
o Site-specific Natural Isotopic Fractionation By Nuclear
Magnetic Resonance (SNIF-NMR) to create databases on
the isotopic characteristics of the honey of certain floral
varieties.

RESULTS
Discriminating Romanian polyfloral honey, based on geographical
origin, from other countries using three discriminant functions.
Means of isotopic values by SNIF-NMR after
polyfloral honey fermentation
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Samples
Romania
Italy
Greece
Russia
Cyprus
Brazil

(D/H)I ppm
97.30
(95-102)
98.8
(98.6-99.2)
95.40
(93.84-96.81)
93.78
(93.3-94.2)
100.28
(92.69-105.53)
100.04
(97.1-103.5)

(D/H)II ppm
131.08
(129.5-133)
130.23
(129.8-130.9)
132.75
(130.77-135.54)
130.08
(129.3-130.8)
132.94
(130.23-135.37)
128.15
(127.4-129.3)

R
2.700
(2.61-2.758)
2.655
(2.631-2.715)
2.783
(2.751-2.855)
2.774
(2.767-2.780)
2.654
(2.511-2.891)
2.563
(2.492-2.655)

Principal component analysis (PCA) was used for visualization and as a tool
for differentiation between different geographical origin of Romanian honey
samples into their individual provenance regions.
In order to confirm and reinforce distinctions between
the various different monofloral honeys, we performed a
principal component analysis using the mean values.
PCA on peptide mass fingerprints show a clear separation of samples based
on their botanical origin (RP = rape, HD = honeydew, LM = lime, SF =
sunflower, AC = acacia), with a small overlapping between some LM and SF
samples perhaps due their small abundance in pollen from the dominant
species.
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CONCLUSIONS

Stable isotope
analysis of honey
proved to be useful
for geographic regionof-origin assignment.

SNIF-NMR combined
with chemometrics
allows correct
classification for
Romanian honey.
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MALDI-TOF MS system is
an excellent method for
creating protein profiles
of honeys in order to
identify botanical origin.

