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ABSTRACT 
 

In recent years, there has been a renewed interest in Argentina about the chemical 

composition and biological properties of Argentinean propolis, a resinous material 

collected by the honey bee that can be regarded as a potential natural source of 

bioactivity in folk medicine and in the food industry. Argentina has a diverse climate that 

is evidenced in multiple phytogeographical regions. Hence, propolis from the Northwest, 

West, Center and South of Argentina would have different chemical compositions and 

consequently, different biological properties. Furthermore, propolis quality is intimately 

related to harvesting time and methods, and storage tasks performed by the beekeper.  

Various studies have shown that the propolis from Argentina contains a high level of 

polyphenolic compounds, principally, flavonoids and its derivates, phenolic acid and 

lignans. Antibacterial, antifungal, antioxidant, free radical scavenging and antimutagenic 

activities were demonstrated in propolis from different Argentinean regions (provinces of 

Catamarca, Chaco, Entre Rios, Jujuy, Mendoza, Misiones, Rio Negro, Salta, San Juan, 

Santiago del Estero and Tucumán). It has recently been reported that the chemical 

components responsible for some of the functional properties of Argentinean Northwest 

propolis are flavonoids, principally chalcones and flavones, with different degrees of 

hydroxylation and methoxylation while the principal bioactive components in the 

propolis from the province of San Juan are lignans and flavonoids. 

The findings on the bioactivity and chemical composition of Argentinean propolis 

support its potential use in functional food and complementary medicine. 
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INTRODUCTION 
 

Propolis (bee glue) is a natural product bees make by collecting resin and other 

substances from some plants and trees. Much of the current literature concerning propolis has 

focused on its chemical constituents, biological activity and botanical origin (Banskota et al., 

2001; Bankova et al., 2008). Preparations containing propolis have been used to treat human 

diseases for centuries. It has been proven to possess a wide range of biological activities such 

as an antimicrobial (antibacterial, antifungal and antiviral), anti-inflammatory, anti-tumor and 

antioxidant substances due to different propolis constituents (Banskota et al., 2001; Isla et al., 

2001; 2005; 2009). The chemical composition of propolis is highly variable and depends 

mainly on botanical origin (Bankova et al., 2000). For this reason, numerous studies led to 

differentiation of two propolis groups with a completely different chemistry: propolis from 

temperate regions and propolis from tropical regions. As the bee glue from different tropical 

regions is chemically diverse, different phenolics, prenylated p-coumaric acid, flavonoids and 

benzophenones, and terpenes have been found (Kumazawa et al., 2008; Bankova et al., 2008). 

In tropical climates, honey bees collect resins from Clusia minor and Clusia rosea flowers 

(Tomás Barberán et al., 1993; Cuesta-Rubio et al., 1999) and from Baccharis dracuncufolia 

(alecrim plants) (Kumazawa et al., 2004). Recently, a leguminous species (Dalbergia sp.) has 

also been identified as a common source in tropical regions (Silva et al., 2008). Propolis 

samples originating from temperate zones are characterized by a similar composition, being 

the main constituents biologically active phenolic compounds like flavonoids, aromatic acids 

and their esters (Bankova et al., 2008), and the plant sources are Populus sp., mainly Populus 

nigra and their hybrids (Bankova et al., 2000; 2006; Markham et al., 1996; Salatino et al., 

2005). However, it is clear that other trees, like pine, birch, elm, alder, beech and horse-

chestnut species, are adequate resin sources, particularly when poplar species are unavailable 

(Crane, 1990). Additionally, honey bees in Uganda appear to forage for resins selectively on 

Alnus sp. and can actually defoliate these trees; whether there are other possible sources in the 

region remains unclear (Nyeko et al., 2002). 

Honeybees will forage for resins from droplets appearing on the bark of the trunks or 

limbs of trees, from the surfaces of some fruits (i.e. Macaranga tanarius; Kumazawa et al., 

2008), or more typically on the vegetative apices (buds, leaf primordia and young leaves).  

Thus, characterization of propolis from different areas is necessary to assess its 

pharmacological properties as well as the natural compounds involved in such disease-

preventing activity. 

 

 

PROPOLIS IN ARGENTINA 
 

A cluster of public institutions (Ministerio de Ciencia, Tecnología e Innovación 

Productiva, Universidad Nacional de Tucumán, Universidad Nacional de Jujuy, INTA- 

Famaillá), beekeepers and government, have been working together in the characterization of 

Argentinean hive products to obtain differentiated products. Since propolis chemical 

composition depends on the phytogeographic characteristics of the site of collection and 

Argentina has a wide biodiversity, propolis obtained in different regions (Northwest, 

Northeast, Cuyo, Center and Patagonia) at different times of the year were characterized from 
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the physicochemical point of view (Maldonado, 2000). The analytical methodology was 

developed and the production methods were evaluated (Bedascarrasbure et al., 2000a, 2000b, 

2004, 2006). With this information, IRAM-INTA15935-1 and -2 regulations applicable to 

raw propolis and extracts were developed and propolis has been incorporated since May 2008 

into the Argentine Food Code as a dietary supplement by decission of the Secretaría de 

Agricultura, Ganadería, Pesca y Alimentos and the Ministerio de Salud.  

Different techniques were used to determine the chemical profile of bioactive compounds 

in Argentine propolis: HPLC-DAD, HPLC-MS, RMN and GC–MS. Quantifications of total 

phenolics, total flavons/ flavonols and total flavanones/dihydroflavonols were used as a 

measure for the active principles (Isla et al., 2005; Vera et al., 2011). Because of the chemical 

variability of propolis, our study was not limited to a single specimen in each area. In 

addition, the studies on biological activities were realized using different experimental 

models. 

 

 

Propolis from Northwestern Argentina 
 

Chemical Composition  

Isla and co-workers (2005) reported the chemical composition of northern argentine 

propolis (Tucumán, Santiago del Estero, Salta, Chaco and Catamarca). The samples analyzed 

showed a phenolic content ranging from 35 to 358 mg GAE/g of propolis (Table 1). The 

phenolic constituents were identified in ethanolic extract by HPLC with a photodiode array 

(PDA) detector and coumaric acid, ferulic acid, cinnamic acid, pinobanksin, quercetin, 

kaempferol, apigenin, pinocembrin, 1,1, dimethylalylcaffeic acid, chrysin, galangin, 

kaempferide and tectochrysin (Isla et al., 2005; Chaillou and Nazareno, 2009) were identified. 

The presence of coumaric acid, ferulic acid and apigenin (Isla et al., 2005) was demonstrated 

in Chaco propolis. In the same year, Nieva Moreno and co-workers isolated and identified 

2‘4‘ dihydroxychalcone (13 mg/g of propolis) in propolis from an arid region of Tucuman 

(Amaicha del Valle). The compound showed antibacterial activity against methicillin-

resistant Staphylococcus aureus (MRSA). It also proved to be cytotoxic (LC50 values of 0.5 

μg/mL), but it was not genotoxic or mutagenic. Furthermore, this compound was able to 

inhibit IQ mutagenicity (ID50 values of 1 μg/plate) but was unable to inhibit NPD 

mutagenicity (Nieva Moreno et al., 2005). Agüero and co-workers, confirmed the presence of 

2‘, 4‘-dihydroxychalcone and isolated 2‘,4‘-dihydroxy-3‘-methoxychalcone in Tucumán 

propolis (Amaicha del Valle) later. The authors demonstrated that both compounds displayed 

strong activity against clinical isolates of Trichophyton rubrum and T. mentagrophytes (MICs 

and MFCs between 1.9 and 2.9 μg/ml) (Aguero et al., 2010). It has recently been 

demonstrated that the main bioactive compounds of Catamarca propolis (Monte 

phytogeographic region), are 2‘,4‘-dihydroxy-3-methoxychalcone, 2‘, 4‘-dihydroxychalcone, 

2‘,4‘,4-trihydroxy-6‘-methoxychalcone, 5 hydroxy- 4‘,7 dimethoxy flavone, 4',5-dihydroxy-

3,7,8-trimethoxyflavone and 7- hidroxy- 5, 8- dimethoxyflavone (Figure 1), (Vera et al., 

2011).  
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Table 1. Collection sites, total polyphenol and flavonoid content of propolis ethanolic 

extracts 

 

 Collection 

site 

Total polyphenol  

(mg GAE.g-1 of propolis) 

Flavonoid  

(mg QE. g-1 of propolis) 

Cuyo Mendoza 181-348 

Kumazawa et al., 2010 

Lozina et al., 2010 

106-255 

Kumazawa et al., 2010 

San Juan 227-363 

Isla et al., 2009 

116-238 

Isla et al., 2009 

Rio Negro 244.5-290 

Kumazawa et al., 2010 

93.7-290 

Kumazawa et al., 2010 

Center-South La Pampa 14.3-215.2  

Kumazawa et al., 2010 

0-65  

Kumazawa et al., 2010 

Entre Rios 72.4-171.1 

Kumazawa et al., 2010 

29-100 

Kumazawa et al., 2010 

North Tucumán 32-358 

Isla et al., 2005 

Nieva Moreno et al., 2000 

Isla et al., 2001 

120-200 

Isla et al., 2005 

Nieva Moreno et al., 2000 

Isla et al., 2001 

Catamarca 200-330 

Isla et al., 2005 

Vera et al., 2011 

212 

Isla et al., 2005 

Vera et al., 2011 

Santiago del 

Estero 

42-288 

Isla et al., 2005 

Chaillou and Nazareno, 2009 

Lozina et al., 2010 

0.48-30 

Chaillou and Nazareno, 2009 

Lozina et al., 2010 

Salta 101-210 

Isla et al., 2005 

Not reported 

Chaco 10.9-145 

Lozina et al., 2010 

Isla et al., 2005 

0.12-3.87 

Lozina et al., 2010 

Corrientes 1.43-103 

Lozina et al., 2010 

0.79-1.51 

Lozina et al., 2010 

 

All of these compounds displayed activity against clinical isolates of MRSA (MIC50 10 

μg/ml) and antioxidant activity on ABTS
●

 (SC50 values of 20 μg/ml). According to our 

results, a new biologically active natural compound was detected in propolis from Northern 

Argentina, principally in some regions of Tucumán and Catamarca. 

Recently, 2‘,4‘,4-trihydroxy-chalcone (isoliquiritigenin) was identified in Brazilian red 

propolis and it was active against Staphylococcus aureus, Streptococcus mutans, and 

Actinomyces naeslundii with MIC values from 15.6 to 62.5 μg/ml (Oldoni et al., 2011). 

Up to now, no chalcones have been reported in propolis from other Argentinean regions. 

 

 

BIOLOGICAL ACTIVITIES  
 

Propolis samples from Salta (600 meters above sea level, masl), Tucumán (600 to 1700 

masl), Santiago del Estero (100 masl) and Catamarca (1300 masl) have been characterized, in 

previous works for their biological properties. All of the Argentinean regions mentioned 

above are phytogeographically and altitudinally different.  
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Figure 1. Chalcones isolated from propolis of Northern Argentine. 

All Tucumán propolis samples showed antibacterial activity against MRSA (Nieva 

Moreno et al., 1999) and phytopathogenic bacteria (Ordoñez et al., 2011). They also proved 

to have free radical-scavenging (Nieva Moreno et al., 2000; Isla et al., 2005), antioxidants 

(using the assay of the oxidation of lipid in unfractionated serum), antimutagenicity (Isla et 

al., 2001, Nieva Moreno et al., 2005) and antifungal activities (Quiroga et al., 2006; Agüero et 

al., 2010). 

Vera et al., 2011 have demonstrated antibacterial and antioxidant activities for propolis 

collected from Rincón, in the beekeeping production area of the province of Catamarca 

(Monte phytogeographical region, Prepuna), at high altitude (1300 masl) and arid and dry 

climatic conditions.  

Antibacterial and antioxidant activities were also demonstrated in the ethanolic extracts 

from Santiago del Estero (samples collected in seven places from the center of Santiago del 

Estero province) (Isla et al., 2005). These results were confirmed by Chaillou and Nazareno, 

2009. 

 

 

Botanical Origin 
 

Zuccagnia punctata Cav. has been assigned as the botanical origin of propolis from 

Amaicha del Valle, Tucumán (Gurini et al., 2004; Zampini et al., 2004; Agüero et al., 2010). 

 

 

Propolis from Cuyo Region 
 

Chemical Composition 

The chemical characterization, as well as the assessment of the geographical origin of 

propolis from different districts of the San Juan province, was reported (Lima et al., 2009).  

Six main flavonoids were isolated, identified and quantified from the propolis samples: 

the flavanones 7-hydroxy- 8-methoxyflavanone, pinocembrin, and pinobanksin, the flavones 
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chrysin and tectochrysin, and the flavonol galangin (Lima et al., 2009; Isla et al., 2009). Other 

authors identified lignans (3´-methyl-nordihydroguaiaretic acid and nordihydroguaiaretic 

acid) in samples from the mountain valleys of Iglesia and Calingasta (province of San Juan) 

(Agüero et al., 2011). 

 Caffeic acid, ferulic acid and caffeic acid phenethyl ester as well as the flavonoids 

pinocembrin, chrysin, galangin and tectochrysin (Kumazawa et al., 2010) were detected in 

ethanolic extracts of propolis from Mendoza and Rio Negro. These components are similar to 

those identified by Isla et al. in propolis from northwestern Argentina in 2005. 

 

Biological Activities 

The effect of seasonal variations and harvesting form on the chemical parameters and 

antioxidant capacity of propolis samples of hives from Calingasta (San Juan) was determined 

(Isla et al., 2009). Those obtained from October to December showed the highest antioxidant 

activity. Flavones and flavonol content of each analyzed extract showed a positive correlation 

with antioxidant activity. Galangin, a major flavonol in propolis samples, protected against 

linoleic acid peroxidation suggesting that galangin can play a role in the antioxidant activity 

of propolis extracts from San Juan in a synergistic effect with other compounds (Isla et al., 

2009). Also, propolis from San Juan was active against different fungi (Agüero et al., 2011). 

The propolis from Mendoza and Rio Negro also showed antioxidant activity (Kumazawa 

et al., 2010).  

 

 

BOTANICAL ORIGIN 
 

Two plant species (Baccharis sp, and Larrea nitida) have been assigned as the botanical 

origin of San Juan propolis (Isla et al., 2009; Agüero et al., 2011).  

 

 

Propolis from Entre Rios and La Pampa (Center-South of Argentina) 
 

Chemical Composition and Biological Activity 

Caffeic acid, ferulic acid and caffeic acid phenethyl ester as well as the flavonoids, 

pinocembrin, chrysin, galangin and tectochrysin were detected in the ethanolic extract of 

propolis from Entre Rios (Kumazawa et al., 2010). These components are similar to those 

identified by Isla et al. in propolis from northwestern Argentina in 2005.  

Free radical scavenging activity was demonstrated in all samples of Entre Rios propolis. 

No flavonoids were detected in samples from La Pampa propolis and antioxidant activity was 

not confirmed (Kumazawa et al., 2010). 

 

 

REFERENCES 
 

Agüero, M.B., González, M., Lima, B., Svetaz, L., Sanchez, M., Zacchino, S., Feresin, G., 

Schmeda-Hirschmann, G., Palermo, J., Wunderlin, D., Tapia, A. (2010) Argentinean 

propolis from Zuccagnia punctata Cav. (Caesalpinieae) exudates: Phytochemical 



Argentine Propolis 167 

characterization and antifungal activity. Journal of Agriculture and Food Chemistry, 58, 

194–201. 

Agüero, M.B., Svetaz, L., Sánchez, M., Luna, M., Lima, B., López, M., Zacchino, S., 

Palermo, J., Wunderlin, D., Feresin, G., Tapia, A. (2011) Argentinean Andean propolis 

associated with the medicinal plant Larrea nitida Cav. (Zygophyllaceae). HPLC–MS and 

GC–MS characterization and antifungal activity. Food and Chemical Toxicology, 49, 

1970-1978. 

Bankova, V., Marcucci, M. (2000). Standardization of propolis. Present status and 

perspectives. Bee World, 81, 182-183. 

Bankova, V., Popova, M., Trusheva, B. (2006) Plant sources of propolis: an update from a 

chemist‘s point of view. Natural Product Communications, 1, 1023-1028. 

Bankova, V., Trusheva, B., Popova, M. (2008). New developments in propolis chemical 

diversity studies (since 2000). In Ethnomedicine 1–13, Orsolich N, Basic I. (Eds). 

Transworld Research Network, Trivandrum. 

Banskota, A.H., Tezuka, Y., Kadota, S. (2001) Recent progress in pharmacological research 

of propolis. Phytoteraphy Research 15, 561-571. 

Bedascarrasbure, E., Maldonado, L., Gurini, L., Álvarez, A., Van Der Horst, A., Tabera, A. 

(2000a) Caracterización de propóleos Argentinos. I- Delta del Río Paraná. Congreso 

Internacional de propóleos. Argentina.  

Bedascarrasbure, E., Maldonado, L., Álvarez, A., Van der Horst, A., Tabera, A. (2000b) 

Caracterización de propóleos Argentinos. III- Mendoza. Congreso Internacional de 

propóleos. Argentina.  

Bedascarrasbure, E., Maldonado, L., Álvarez, A., Rodríguez, E. (2004) Contenido de fenoles 

y flavonoides de propóleos argentinos. Acta Farmacéutica Bonaerense, 23 (3) 369-372. 

Bedascarrasbure, E., Maldonado, L., Fierro Morales, W., Álvarez, A. (2006) Propóleos. 

Caracterización y normalización de propóleos argentinos. Revisión y actualización de 

composición y propiedades. Ediciones Magna. Argentina. 1-213. 

Boletín Oficial de la República Argentina Nº 29.162 (1999) Disponible en ANMAT. 

http://www.anmat.gov.ar/principal.html.  

Chaillou, L., Nazareno, M. (2009) Bioactivity of propolis from Santiago del Estero, 

Argentina, related to their chemical composition LWT. Food Science and Technology, 

42, 1422–1427. 

Crane, E. (1990) Bees and beekeeping, Cornell Univ. Press, Ithaca, N.Y. 

Cuesta Rubio, O., Cuellar, A., Rojas, N., Castro, H.V., Rastrelli, L., Aquino, R. (1999) A 

polyisoprenylated benzophenone from Cuban propolis. Journal of Natural Product 62, 

1013-1015. 

Gurini, L., Segura, C., Maldonado, L., Alvarez, A., Torné, C., Rodríguez, D., 

Bedascarrasbure, E. (2004) Origen botánico de propóleos obtenidos en dos zonas de la 

República Argentina. 1º Encuentro Latinoamericano de apicultores y 1º Congreso 

Cubano de Apicultura. La Habana. Cuba.  

Isla, M.I., Nieva Moreno, M.I., Vattuone, M.A., Sampietro, A.R. (2001) Antioxidant activity 

of argentine propolis extracts. Journal of Etnopharmacology, 76, 165-170. 

Isla, M.I., Paredes Guzman, J.F., Nieva Moreno, M.I., Koo, H., Park, Y.K. (2005) Some 

chemical composition and biological activity of Northern Argentine. Propolis. Journal of 

Agricultural and Food Chemistry, 53, 1166-1172. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rubio%20OC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cuellar%20Cuellar%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rojas%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Castro%20HV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rastrelli%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aquino%20R%22%5BAuthor%5D


María Inés Isla, María Inés Nieva Moreno, Iris Catiana Zampini et al. 168 

Isla, M.I., Carrasco Juárez, B., Nieva Moreno, M.I., Zampini, I., Ordóñez, R., Sayago, J., 

Cuello, S., Alberto, M.R., Bedascarrabure, E., Alvarez, A., Cioccini, F., Maldonado, 

L.M. (2009) Effect of seasonal variations and collection form on antioxidant activity of 

propolis from San Juan, Argentina. Journal of Medicinal Food, 12(6), 1334-1342.  

Kumazawa, S., Yoneda, M., Nakayama, T. (2004) Constituents in Brazilian Propolis and its 

Plant Origin. Foods Food Ingredients J. Jpn., 209 (2). 

Kumazawa, S., Nakamura, J., Murase, M., Miyadawa, M., Ahn, M.R., Fukumoto, S. (2008) 

Plant origin of Okinawan propolis: honeybee behavior observation and phytochemical 

analysis. Naturwissenschaften, 95, 781–786. 

Kumazawa, S., Ahna, M., Fujimoto, T., Kato, M. (2010) Radical-scavenging activity and 

phenolic constituents of propolis from different regions of Argentina. Natural Product 

Research, 24, 804–812. 

Lima, B., Tapia, A., Luna, L., Fabani, M.P., Schmeda-Hirschmann, G., Podio, N.S., 

Wunderlin, D.A., Feresin Main, G.E. (2009) Flavonoids, DPPH activity, and metal 

content allow determination of the geographical origin of propolis from the Province of 

San Juan (Argentina). Journal Agriculture and Food Chemistry, 57, 2691-2698. 

Lozina, L., Peichoto, M., Acosta, O., Granero, G. (2010) Standarization and organoleptic and 

physicochemical characterization of 15 Argentinean Propolis. Latin American Journal of 

Pharmacy, 29 (1),102-110. 

Maldonado, L. (2000) Perfil de los propóleos argentinos. Congreso Internacional de 

propóleos. Argentina.  

Markham, K.R., Mitchell, K.A., Wilkins, A.L., Daldy, J.A., Lu, Y. (1996) HPLC and GC-MS 

identification of the major organic constituents in New Zealand propolis, Phytochemistry, 

42, 205–211. 

Nieva Moreno, M.I., Isla, M.I., Cudmani, N.G., Vattuone, M.A., Sampietro, A.R. (1999) 

Screening of antibacterial activity of Amaicha del Valle (Tucumán, Argentina). Propolis. 

Journal of Ethnopharmacology, 68, 97-102. 

Nieva Moreno, M.I., Isla, M.I., Vattuone, M.A., Sampietro, A.R. (2000). Comparison of the 

free radical-scavenging activity of propolis from several regions. Journal of 

Ethnopharmacology, 71, 109-114. 

Nieva Moreno, M.I., Zampini, I.C., Ordoñez, R.M., Vattuone, M.A., Isla, M.I. (2005) 

Evaluation of the cytotoxicity, mutagenicity and antimutagenicity of propolis from 

Amaicha del Valle, Tucumán, Argentina. Journal of Agricultural and Food Chemistry, 

53, 8957-8962. 

Norma IRAM-INTA 15935-2. (2008) Extractos de Propóleos. Instituto Argentino de 

Normalización -Buenos Aires, Argentina. 

Nyeko, P., Edwards-Jones, G., Day, R.K. (2002) Honeybee, Apis mellifera (Hymenoptera: 

Apidae), leaf damage on Alnus species in Uganda: a blessing or curse in agroforestry? 

Bulletin of Entomology Research, 92, 405–412.. 

Oldoni, T., Cabral, I., Regitano d‘Arce, M., Rosalen, P., Ikegaki, M., Nascimento, A., 

Alencar, S. (2011) Isolation and analysis of bioactive isoflavonoids and chalcone from a 

new type of Brazilian propolis. Separation and Purification Technology, 77, 208-213. 

Ordoñez, R., Zampini, I.C., Nieva Moreno, M.I., Isla, M.I. (2011) Potential application of 

Argentine propolis to control some phytopathogenic bacteria. Microbiological Research, 

166, 578-584. 



Argentine Propolis 169 

Quiroga, E.N., Sampietro, D.A., Soberón, J.R., Sgariglia, M.A., Vattuone, M.A.(2006) 

Propolis from the northwest of Argentina as a source of antifungal principles. Journal of 

Applied Microbiology, 101,103-110. 

Salatino, A., Teixeira, E.W., Negri, G., Message, D. (2005) Origin and chemical variation of 

Brazilian propolis, eCAM 2, 33–38. 

Silva, B.B., Rosalen, P.L., Cury, J.A., Ikegaki, M., Souza, V.C., Esteves, A., Alencar, S.M. 

(2008) Chemical composition and botanical origin of red propolis a new type of Brazilian 

propolis, eCAM 5, 313–316. 

Tomás-Barberán, F.A., García-Viguera, C., Vit-Oliver, P., Ferreres, F., Tomás-Lorente, F. 

(1993) Phytochemical evidence for the botanical origin of tropical propolis from 

Venezuela. Phytochemistry, 34, 191-196. 

Vera, N., Solorzano, E., Ordoñez, R., Maldonado, L., Bedascarrasbure, E., Isla, M.I.  (2011) 

Chemical composition of Argentinean propolis collected in extreme regions and its 

relation with antimicrobial and antioxidant activities. Natural Product Communications, 

(6) 823-827. 

Zampini, I.C., Nieva Moreno, M.I., Vattuone, M., Isla, M.I. (2004) Botanical origin of 

propolis from Amaicha del Valle Tucuman, Argentina. Bio Cell, 28(1) 1. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Quiroga%20EN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sampietro%20DA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sober%C3%B3n%20JR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sgariglia%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vattuone%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=quiroga%2C%20propolis%2C%20tucum%C3%A1n
http://www.ncbi.nlm.nih.gov/pubmed?term=quiroga%2C%20propolis%2C%20tucum%C3%A1n

