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Mass spectrometry has been used in con-junction with gas chromatography 
(GC/MS) for many years for the analysis of the main volatile and semi-volatile 
components of propolis. Electrospray ionization (ESI) is a technique used in 
mass spectrometry to produce ions using an electrospray in which a high 
voltage is applied to a liquid to create an aerosol. It is especially useful in 
producing ions from macromolecules because it overcomes the propensity of 
these molecules to fragment when ionized. ESI(-)-MS fingerprinting focuses on 
the more polar and acidic components of the sample, which is of special 
importance for the study of propolis.

A total of 45 Colombian bee propolis were collected from different
biogeographical zones of Holdrige´s wild life: montan lower wet forest (ml-
WF), premontanean wet forest (pm-WF), Tropical rainforest (t-RF), Very
humid low montane forest (vh-LMF), Premontane very humid forest (pm-
VHF), Low montane dry forest (lm-DF) and Tropical dry forest (t-DF) in
Caribbean, Andean and Inter-Andean Region.

Ethanolic extract were obtained by cavitation process y mixing 5 g of raw 
propolis sample, with 25 mL of ethanol (96%/1 h/25ºC). The dry propolis 
extracts were dissolved in a solution of 70% (v/v) chromatographic grade 
methanol (Tedia, Fairfield, OH, USA), 30%. (v/v) deionized water and 0.1% 
ammonium hydroxide. The solutions of propolis were infused directly into the ESI
source by means of a syringe pump (Harvard Apparatus) at a flow rate of 10 µl
min-1. ESI(-)-MS fingerprints were obtained on a hybrid Micromass Q-TOF
mass spectrometer under the following conditions: capillary and cone voltages were
set to -3000 V and -40 V, respectively, with a de-solvation temperature of
100ºC. Although fingerprints were acquired in the m/z 100 – 1000 range, no
important ions were observed below m/z 0 or above m/z 700, therefore ESI(-)-
MS data is shown in this range.

UNIVERSIDADDEL TOLIMA

MELLITOPALINOLÓGICAS Y PROPIEDADES
FISICOQUÍMICAS DE ALIMENTOS

IN
V
E
ST
IG
A
C
IO
N
E
S

G
R
U
P
O
D
E

REMARKS

MATERIALS AND METHODS

RESULTS AND DISCUSION 

Abs Ref: 0278
Anderson Guarnizo Franco1,2, Mónica Patricia Osorio Tangarife2, Guillermo Salamanca-Grosso1,2
2Grupo de Investigaciones Mellitopalinológicas y Propiedades Fisicoquimicas de Alimentos

1Universidad del Tolima, 730006299, Ibagué, Tolima, Colombia. E-mail: gsalaman@ut.edu.co

Propolis is recognized worldwide and has been registered in the Chemical 
Abstracts Service (CAS) 9009-62-5, as a natural product elaborated by different 
genera of bees, from mucilaginous exudations, gums, lipophilic materials, latex 
and resinous plant material, which they bring to their hives and mix with 
glandular secretions from the hypopharynx and wax glands.

Electrospray ionization mass spectrometry (ESI-MS), in either negative or positive
mode, offers significant analytical potential. Ionization is achieved by applying a high
electrical charge to the sample. Phenolic compounds generally exhibit higher sensitivity
and better fragmentation in the negative ion mode. Since phenolic fingerprint compounds
are predominantly detected in this mode, it becomes essential to apply discrimination
processes that reveal associations within Colombian propolis samples. The observed
fragmentation patterns are consistent with those previously reported in the literature.

CHARACTERIZATION OF COLOMBIAN PROPOLIS: FINGERPRINTING BY 
ELECTROSPRAY IONIZATION MASS SPECTROMETRY (ESI-MS)
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Propolis is recognized worldwide and has been registered in the Chemical Abstracts Service (CAS) 9009-62-5, as a natural 
product elaborated by different genera of bees, from mucilaginous exudations, gums, lipophilic materials, latex and 
resinous plant material, which they bring to their hives and mix with glandular secretions from the hypopharynx and wax 
glands. Electrospray ionization mass spectrometry in the negative ion mode ESI(-)-MS was tested to compare ethanolic 
extracts of Colombian bee propolis selected for fingerprint characterization. Dry propolis extracts were dissolved in a 
solution of 70% (v/v) of methanol, 30% (v/v), deionized water and 0.1% ammonium hydroxide. The solutions of propolis 
were infused directly into the ESI source by means of a syringe pump (Harvard Apparatus) at a flow rate of 10 µL min−1. 
ESI(-)-MS. The propolis extracts presented different color shades. The ESI(-)-MS patterns represent the presence of 
secondary metabolites. The fragmentation are coincident for: caffeic acid (m/z: 116, 135, 179) and derivatives (m/z: 135, 
179, 355, 399; m/z: 135, 179, 315), p-coumaric (119, 163), 2,2-dimethyl-6-carboxyethenyl-2H-1-benzopyran (m/z: 146, 
160, 170, 174, 174, 185, 211, 229) and liquiritigenin (m/z: 119, 135, 255), quercetin (m/z: 151, 169, 179, 193, 211, 213, 229, 
239, 257, 273, 283), the latter three also observed in red propolis, in addition to 4-hydroxy-3-3-oxy-3-acid (m/z: 174, 174, 
185, 211, 229). 4-hydroxy-3-prenylcinnamic acid (m/z: 132, 187, 231), viscidone (m/z: 132, 133, 188, 233), pinocembrin 
and its glycoside derivatives such as pinocembrin-5-o-3-hydroxy-4-methoxyphenyl propionate (m/z: 309, 323, 401, 415 
and 433), galangin (m/z: 169, 171, 173, 195, 197, 198, 199, 199, 211, 213, 223, 225, 227, 240, 241 ), isoramnetin (m/z: 300 
and 315), caffeoyl isoprenyl ester (m/z: 135, 179 and 247). The ions (m/z: 299) and (m/z: 515). The negative mode ESI-MS 
fingerprinting method is capable of discerning distinct composition patterns to typify, to screen the sample origin and to 
reveal characteristic details of the more polar and acidic chemical components of propolis samples from different regions 
of the world.

PP-209 [Beekeeping Technology and Quality] 
A chemometric approach: Characterization and classification of Colombian propolis based on Infrared spectroscopy

Anderson Guarnizo Franco1, Julián Eduardo Lozano Ipus2, Mónica Patricia Osorio Tangarife2, Guillermo Salamanca Grosso1

1Departamento de Química, Universidad del Tolima, Colombia
2Grupo de Investigaciones Mellitopalinológicas y Propiedades Fisicoquímicas de alimentos

Propolis is natural product produced by bees from resins collected from buds or plant exudates; it is used to seal cracks 
and reduce the risk of disease within the hive. The medicinal properties of propolis are well known, with antimicrobial, 
anti-inflammatory, anti-oxidative and cytotoxic qualities. Fourier transform infrared spectroscopy (FTIR) has become 
one of the most useful analytical tools because of its merits, including rapid detection, ease of operation and cost 
savings. It is based on changes in vibrational and rotational modes. The objective of the present work has been focused 
on the systematic and chemometric evaluation of ethanol extracts of Colombian propolis by means of attenuated total 
reflectance (ATR-FTIR) spectroscopy techniques. The evaluations proceeded by assessing the spectral signals of the 
extracts. All spectra were obtained in the range 4000 cm-1 to 600 cm-1. In the chemometric study, multivariate analysis 
techniques were applied, operating mainly in the spectral region of the fingerprint (1800 - 600 cm-1) operating also with 
the zero order, first and second derivative registers. ATR-FTIR, sample analysis has revealed, spectral patterns of ethanolic 
extracts of Colombian propolis, thanks to the use of spectroscopy techniques, leading to the establishment of differences 
and similarities between samples, the use of these tools allows applications for routine analysis.


