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Hydroalcoholic Extracts from Argentinean Propolis

Fatima C. Danert®, Catiana Zampini****, Roxana Ordoiiez™**, Luis Maldonado’, Enrique Bedascarrasbure® and
Maria Inés Isla™™*

INQUINOA (Instituto de Quimica del Noroeste Argentino). CONICET; "Facultad de Bioquimica, Quimica y Farmacia.
Ayacucho 471; *Facultad de Ciencias Naturales e IML. Miguel Lillo 205. Universidad Nacional de Tucuman. 4000. San Miguel
de Tucuman. Tucumdn. Argentina; *Estacion Experimental Agropecuaria Famailld. Instituto Nacional de Tecnologia
Agropecuaria. Ruta provincial 301, km 32, Famailld, Tucuman, Argentina.

#Both authors have the same participation

misla@tucbbs.com.ar

Received: October 26", 2012; Accepted: December 16", 2013

Bee propolis is a natural product extensively used as an ingredient in functional foods in amounts that may confer health benefits. The aim of this study was to
investigate the nutritional and functional properties (antioxidant activity) of aqueous and ethanolic extracts of propolis samples from Santiago del Estero
province, northern Argentina. All propolis extracts contained macronutrients (glucose, fructose, sucrose and proteins), micronutrients (Na, K, Ca, P and Mg)
and trace elements (Fe). Spectrophotometric, TLC and HPLC-DAD analyses showed the presence of several phenolic, flavonoid and non-flavonoid
compounds, but in all cases the flavonoids prevailed. The PCA of polyphenolic content provided a clear separation of propolis in Group 1 (SEL, 2, 3, 4 and 7)
and Group 2 (SES and 6) associated with phenolic compound content and collection regions. Two compounds, pinocembrin and chrysin, which could be used
as chemical markers of Santiago del Estero propolis, were identified in all samples. Propolis samples extracted with water presented better radical scavenging
ability than ethanolic extracts, independent of the antioxidant method (scavenging activity of ABTS®*", DPPH®, HO® and O,* and B-carotene bleaching test).
Such results correlated closely with the levels of total phenols and flavonoids in samples. The results justify the use of Argentine propolis as a functional
dietary supplement.

Keywords: Argentine propolis, Macronutrients, Micronutrients, Functional compounds.

Table 1: Content of macronutrients of SE-propolis by HPLC and dry weight of soluble

Bee propolis is a natural product extensively used as a ble !
principles extracted with ethanol and water.

phytochemical ingredient in functional foods in amounts that may
confer health benefits. Since the chemical composition of propolis

Ethanolic extracts
Glucose**  Fructose**

Samples Total Sucrose**

depends on the phytogeographical characteristics of the collection Sugars* Protein | Dry weight
site, and as Argentina has a wide biodiversity, propolis obtained in SE1 52£03  10£005  17£008  24£0.1 | 20411 | 550£003
. . . SE2  64£002 11£006 2101 132007 | 223£34 [512£002
different regions (northwest, northeast, Cuyo, center and Patagonia) SE 3 50404 1.0+005 144007 1.0+005 | 29827 |51.2+0.03
at different times of the year is expected to have different chemical SE4 654004 1.0£005  13+007  1.0£005 | 159+13 | 30.0£0.02
.. . . . N SE5S 10840  1.0+005  1.0+0.05 09005 | 7.1+17 |462+002
composition and, consequently, different biological activities. SE6 774004 13 +007 22401  29+01 | 135+27 |412+002
Several flavonoids and chalcones were identified in Argentine SE7 5706 1.0£005 1.5+008 10£0.05 | 208+06 [450£002
ropolis, principally in northwestern Argentine propolis [la-g] Adueous extracts
propolis, principally - Arg prop &l SE1 1701  0.1=001  1.0£005 11006 | 0.6£0.06 [5.7=0.003
These phytochemicals have antioxidant, anti-inflammatory, SE2  1.5+004 1.0+005  1.0+005 09005 | 09+001 |[48=0.01
. : ; : SE3 2003  01£001  01+001 10£005 | L1£003 [47%001
antibacterial qqd antifungal .propertles [lg-g, 2a-f]. However, up to SE4 214001 0100l 102005 105005 | 14202  |96<001
now, the nutritional properties of propolis have not been analyzed, SE5 17401 25+012  1.0£0.05 1.0+0.05 | 08+002 |[33+0.01
: PR : : SE6 2100  01£001  01£001 012001 | 07£01 [48%001
despite the fact that it is included in the Argentine Food Code. SE7 ool Db 092005  09+005 | 10s01 |sgoor

. . . * all data were expressed as g/100 g of propolis. ND: not detected.
Propolis ethanolic extract (PEE) is well known and has attracted

much interest. Ethanol is the most commonly used solvent because
the lipophilic compounds of propolis are easy to extract with it.
However, this method has some drawbacks such as a strong residual
flavor, adverse reactions and the intolerance to alcohol of some
people [3a]. Propolis aqueous extract (PAE) has been featured in
few reports, although PAE and its main constituents (including

will be used. Propolis samples from different regions of Santiago
del Estero, Argentina, were selected for this study. Water and 80°
ethanol were used as extraction solvents. Water dissolved a small
part of the constituents of propolis, about 3-10% of its weight,
whereas 80° ethanol dissolved 30-50%, depending on the sample
(Table 1). To our knowledge, propolis sugar content (sucrose,

caffeoylquinic acids) have greater antioxidative effects and greater
inhibitory activity against some enzymes than PEE and its
constituents [3b]. The aim of this study was to investigate the
nutritional and functional properties (antioxidant activity) of
aqueous and ethanolic propolis extracts from Santiago del Estero
province, Northern Argentina.

According to Sforcin & Bankova [4a], a critical step in propolis
study is the selection and extraction of the propolis specimens that

fructose and glucose) has been investigated in propolis from Kenia,
Tanzania (£ 1%) [4b], Greece, Cyprus (0.7 to 49.0 %) [4c] and
Malta (0.8 to 37.2%) [4d], but not in Argentine propolis. All
propolis from the SE exhibited the presence of sugars, with values
from 5.2 to 10.8% for PEE and 1.5 to 2.1% for PAE (Table 1).
Glucose, fructose and sucrose are believed to originate from either
nectar or honey, introduced occasionally by bees, or hydrolyzed
flavonoid glycosides and non-flavonoid glycosides [4b]. Mucilages
were listed among potential sources of sugars in propolis [4e]. Until
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now, the hypothesis that some plant mucilages are additional
sources of sugars seems better-founded because there is numerous
proof that bees collect propolis from plant materials that contain
flavonoid aglycones, but not glycosides [4b,4e].

Table 2: Phenolic compounds and flavonoid content in aqueous and ethanolic propolis
extracts from different regions of Santiago del Estero.

PEE Phenolic compounds Flavonoids Phenolic non flavonoids
g GAE/100 g prop g QE/100 g prop g GAE/100 g prop

SE 1 34.8+26 66.0 +1.5 175+1.2

SE2 37.9+ 1.7 49.7+1.6 153+1.5

SE3 31.8+2.7 56.8+2.5 23.0+ 1.7

SE 4 40.9+3.4 34.6+0.9 13.1+1.4

SE5 273+19 21.3+0.1 57+0.6

SE 6 27.8+04 29.8+0.6 9.0+0.8

SE7 424+1.1 46.6 +0.8 142+1.0

PAE Phenolic compounds Flavonoids Phenolic non flavonoids
g GAE/100g prop g QE/100g prop g GAE/100g prop

SE 1 0.9 +0.04 2.1+0.04 0.8+0.01

SE2 1.5+0.05 3.1+04 0.8 +£0.02

SE3 1.3+0.01 3502 1.1+£0.014

SE 4 22402 43+03 0.9 +0.002

SE5 0.9+0.01 3.0+03 0.6 +0.009

SE 6 1.0 +0.03 2.5+0.1 0.6 +0.002

SE 7 1.4 +0.02 3.2+04 1.0 +£0.02

The protein content in PEE was between 7.1 and 29.1%, while in
PAE the values were between 0.6 and 1.4% (Table 1). This is the
first report about protein content in propolis samples. Micronutrients
are involved in numerous biochemical processes and an adequate
intake of some of them relates to the prevention of diseases [5a].
Mineral element characterization was carried out. Among the
macroelements, K was the main mineral with 313.0-655.0 mg/
100 g, followed by Mg (51.6-227.7 mg/100 g), P (29.7-77.4 mg/
100 g) and Ca (12.0-60.4 mg/100 g). Na presented values between
24.9-136.6 mg/100 g. Regarding microelements, Fe presented high
values (32.1-75.0 mg/100 g).

TLC analysis showed the presence of several phenolic, flavonoid
(F) and non-flavonoid (NF) compounds, but in all cases the
flavonoids were the major bands. Quantitative assays confirmed
that flavonoids are the main phenolic compounds in all PEE (Table
2). PEE possessed significantly higher amounts of total phenols and
flavonoids than aqueous extracts. The results indicated that the
content of total phenols and flavonoids varied according to the
collection zone. SE3 and SE1 propolis had the highest non
flavonoid and flavonoid contents, respectively (Table 2). According
to PCA, the PC1 divides SE propolis into group 1 (SE1, 2, 3, 4 and
7) and group 2 (SES and 6); both groups were significantly different
mainly in their polyphenolic compound content (CCF). PC2
associates SE propolis 2, 4 and 7 with the phenolic compounds
content, and SE1 and SE3 with F and NF. These two components
explain 86.1% of the total variability of SE propolis (Figure 1).

The HPLC-DAD chromatographic pattern of all PEE was different
in quantity and absorption intensity of peaks. SE3 extracts showed
the major peak numbers with UV-spectra characteristic of
flavonoids [5b], while the other extracts showed lower numbers of
constituents. These results reveal a major structural diversity for
SE3 propolis. The peaks at 19.6 and 21 min were identified as
pinocembrin and chrysin, respectively, and were detected in all
Santiago del Estero propolis extracts. To identify each peak, PEE
was co-eluted with reference compounds. These same compounds
were identified previously in ethanolic extract of Argentine propolis
from other regions [1a,1d] and in propolis from other countries [4c].

A rapid TLC fingerprinting of Argentine propolis, together with
reference substances, confirmed two main components (chrysin and
pinocembrin) from their Rf values and UV fluorescence after
spraying with NP. The UV profiles in HPLC analysis of aqueous
extracts displayed similar results as those observed in quantitative
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Figure 1: PCA of propolis from Santiago del Estero, Argentina.

Table 3: SCsy values (ugGAE/mL) of aqueous extracts (PAE) and ethanolic extracts
(PEE) of propolis from different regions of Santiago del Estero.

o ABTS* scavenging DPPH" scavenging pB-carotene bl

b PEE PAE PEE PAE PEE PAE
SEL 6.0+0.4 1.1+0.06 36.0£2.7 10.0+1.1 10.8+0.8 2.240.2
SE2 5.7+1.0 0.8+0.06 20.0+1.5 6.8+0.5 4.5+0.3 1.8+0.1
SE3 2.5+0.1 0.8+0.1 9.0+0.7 9.0+£0.8 2.840.2 1.740.1
SE4 9.5+0.4 0.8+0.08 20.0£1.5 8.4+0.5 7.6+0.6 2.440.2
SE5 8.3+0.6 0.8+0.08 29.0£2.2 12.540.6 7.240.5 1.8+0.1
SE6 7.1£0.4 0.8+0.03 34.0£2.5 12.8+2.1 3.6+0.3 2.240.2
SE7 5.540.3 0.6+0.2 17.0£1.3 6.840.6 6.5+0.5 2.1+0.2

analysis of total phenolic and non-flavonoid phenolics. PAE
showed lower peak numbers than PEE and the highest intensities
tended to be crowded in places with low retention times.

PAE presented the highest scavenging activity with the lowest
SCs, values (Table 3). All aqueous extracts were effective ABTS™*
scavengers in a concentration-dependent manner in SE samples
from 0.5 to 2.5 ug GAE/mL (r*: 0.99) with similar SCs, values and
around 1 pg GAE/mL. On the other hand, SCs, values for ethanolic
extracts were between 2.5 and 10 pg GAE/mL. SE3 ethanolic
extracts were the most active ABTS'*scavenger. The results
demonstrated that all extracts had marked electron donor properties
for neutralizing free radicals by forming stable products.

SCs values for aqueous and ethanolic extracts, BHT, and Trolox on
the DPPH radical were 4 to 15 ug GAE/mL (r*: 0.985), 9 to 36 pg
GAE/mL (r*: 0.813), 11.0 pg/mL (r*: 0.994) and 10 mM (*: 0.970),
respectively. SE3 ethanolic extract was the most active free radical
scavenger. All extracts were able to protect linoleic acid from
oxidation with ICs, values of 1.7-2.4 ug GAE/mL for PAE and 3.0-
11.0 ug GAE/mL for PEE. The hydroxyl radical is the most reactive
as it can attack and damage almost every molecule found in living
cells. OH’ reactions include the ability to interact with DNA purine
and pyrimidine. It can also abstract hydrogen atoms from biological
molecules, including thiols, leading to the formation of sulfur
radicals able to combine with oxygen to generate oxysulfur radicals,
a number of which damage biological molecules. Only aqueous
extracts were assayed as the reactants used to determine the
scavenging capacity of HO® and O, can react with most of the
organic solvents and substances employed for buffer preparations.
SCs, values of HO® and O, for aqueous extracts were 10 to 100 pg
GAE/mL and 53 to 275 ng GAE/mL, respectively (data not shown).

In conclusion, SE propolis from Argentina includes nutrients such
as sugars, proteins, and minerals that are essential in ATP- energy
producing metabolism. Non-nutrients such as phenolic compounds,
principally flavonoids, were found to play important roles in
oxidative stress as antioxidants that scavenge reactive species
related to various lifestyle-related diseases, e.g., obesity, type 2
diabetes or cardiovascular diseases.



Argentine propolis as a functional dietary supplement

Experimental

Propolis samples: Several samples from different areas of Santiago
del Estero, Northwestern Argentina, were analyzed: Departmento
Capital, El Palomar (SE1), Departmento Figueroa (SE2 and SE7),
Departmento Banda (SE3 and SES), Departmento Copo (SE4), and
Departmento Robles (SE6). The samples were stored at -20°C until
use.

Sample processing: Two g of ground propolis was extracted with
25 mL distilled water for 5 min in an ultrasonic bath at room
temperature. The suspension was boiled at 80°C for 2 h and
centrifuged at 5000 g. The residue was re-extracted under the same
conditions and the supernatants were combined to reach a final
volume of 100 mL of propolis aqueous extract (PAE).

Two g of ground propolis was extracted with 15 mL 80° ethanol
and heated at 70°C for 35 min. The preparation was centrifuged at
8000 g for 10 min. The insoluble material was re-extracted with
ethanol and the supernatants combined to produce propolis
ethanolic extract (PEE) [6a].

Thin-layer chromatography (TLC): PEE and PAE (3 pg and 5 pg,
respectively) were spotted onto TLC plates (Kieselgel 60 F254 0.2
mm, Merck), which were developed using chloroform: ethyl acetate
(80:20). The separated components were visualized under
ultraviolet light (254 and 365 nm, UV Lamp Model UVGL-58
Mineralight Lamp, USA), followed by spraying with NP reagent
[6b].

Chemical profile by HPLC analysis: Chromatography was
performed using a HPLC system consisting of a Waters 1525
Binary HPLC Pumps system with a 1500 Series Column Heater,
(Rheodyne Inc., Cotati, CA). A Waters 2998 photodiode array
detector (PAD) was used to analyze the extracts. A XBridgeTM
C18 column (4.6 x 150 mm, 5 um; Waters corporation, Milford,
MA) at 40°C and a gradient solvent system consisting of solvent A
(methanol) and solvent B (9% acetic acid) (conditions: 25-45% A
from 0 to 10 min and kept at 45% A from 10 to 20 min; 45-70% A
from 20 to 40 min; 70-75% A from 40 to 50 min; 75-100% A from
50 to 55 min and kept at 100% A from 55 to 60 min) were used for
separation. The flow rate was set at 0.8 mL/min. The sample
injection volume was 20 puL. PAD acquisitions were performed in
the range 190-500 nm, and chromatograms were integrated at 280
nm.

Sugar determination by spectrophotometric method and HPLC:
The phenol-sulfuric acid method [6¢] was used for determination of
total neutral sugars in PAE and PEE. Results were expressed as g of
glucose/100 g dry weight (DW). The samples were also analyzed by
HPLC (Waters) with an automatic injector {ALLIANCE Waters
2695, detector IR Waters 410 and column sugar pack (Waters)}.
The elution solvents were water containing EDTA-Na. The flow
rate was 0.5 mL/min. Temperature: 85°C. The retention times of
identified compounds were checked by co-injection with
commercial standards.

Protein  determination: Soluble protein concentration was
determined by the method of Bradford [6d]. Results were expressed
as mg of bovine serum albumin (BSA) /100 g DW.

Minerals: Na, K, Ca, Fe and Mg were determined by atomic
absorption  spectroscopy using a Perkin Elmer 3110
spectrophotometer (acetylene air flame and hollow-cathode lamps).
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P was determined using an atomic absorption spectrometer 600
(Perkin Elmer). Results are expressed as mg/100 g propolis.

Determination of total phenolic and non-flavonoid phenolic
content: Total phenolic content of the samples was determined
using the Folin—Ciocalteu method [7a]. Results are expressed in g
gallic acid equivalents (GAE) per 100 g DW. Non-flavonoid
phenols were measured by determination of total phenol content
remaining after precipitation of the flavonoids with acidic
formaldehyde [7b]. Results are expressed in g GAE/100 g DW.

Total flavonoids: Total flavonoid content was determined with
aluminum chloride [7c] and expressed as g quercetin equivalents
(QE) per 100 g DW.

ABTS free radical scavenging activity: The antioxidant capacity
assay was carried out by an improved ABTS®" method [8a].
ABTS®" solution (I mL) was added to PAE (0.625 to 5 ug
GAE/mL) and PEE (2.5 to 10 pg GAE/mL). Absorbance was read
at 734 nm at 1 min and 6 min. SCs, was determined (concentration
of total phenolic compound able to scavenge 50% of ABTS®").
Results were expressed as pg GAE/mL. BHT and Trolox were used
as reference antioxidants.

DPPH free radical scavenging activity: DPPH radical scavenging
activity was measured [8b]. DPPH solution (1.5 mL of 300 uM in
96° ethanol) was added to 0.5 mL of PAE (containing 5 to 20 ug of
GAE/mL) and PEE (containing 2.5 to 10 pg of GAE/mL) and
shaken for 20 min at room temperature. Absorbance was measured
at 515 nm. The percentage inhibition [(A;—A/Ag) x 100] was
plotted against phenolic compounds content and SCs, values were
determined (concentration of total phenolic compounds able to
scavenge 50% of DPPH free radical). BHT and Trolox were used as
reference radical scavengers.

p-Carotene bleaching assay: Antioxidant activity was determined
according to the [-carotene bleaching method [8b]. The initial
absorbance at 470 nm was registered at zero time (to) and at 120
min. Antioxidant activity (AA%) was calculated as percent
inhibition relative to control. ICsy values denote the sample
concentration required to inhibit 50% B-carotene bleaching.

Hydroxyl radical scavenging: The deoxyribose assay as described
by Chobot [8c], with a slight modification, was applied to measure
HO® scavenger capacity. The aqueous extract was dissolved in a
KH,PO,/KOH buffer solution (50 mM, pH 7.4) to yield final
concentrations from 10 to 200 pg GAE/mL; 50 pL of a 10.4 mM
2-deoxy-D-ribose solution, 100 uL of FeCl; (50 uM) and 100 pL of
52 uM EDTA were added. To start the Fenton reaction, 50 pL of
10 mM H,0, and 50 pL of 1.0 mM ascorbic acid were added.
The mixture was incubated at 37°C for 60 min. Then, 500 pL of 1%
2-thiobarbituric acid dissolved in 3% trichloroacetic acid (w/v) was
added to each vial and maintained at 100°C for 20 min. To extract
the reaction product of malondialdehide (MDA) and thiobarbituric
acid, 700 pL of n-butanol was added, and the mixture was
vigorously vortexed. The n-butanol layers of the tubes, each
600 pL, were separated and the absorbance was determined at
532 nm. Assays were performed in triplicate. Reaction mixtures
without the test compound served as positive control (100% MDA).
The negative control contained the full reaction mixture except 2-
deoxy-D-ribose. Controls without either EDTA or ascorbic acid
were performed. Inhibition (I) of deoxyribose degradation in
percent was calculated.



170 Natural Product Communications Vol. 9 (2) 2014

Superoxide anion radical (0;") scavenging capacity: The O,”
were generated in 120 pL of sodium phosphate buffer (19 mM, pH
7.4), which contained 40 uL NADH (2 mM), 20 pL of NBT
(1 mM), 40 pL of PMS (60 uM), PEE and PAE at different
concentrations or distilled water and ethanol for controls. The color
reaction was detected at 550 nm using a Microplate reader [8d].
SCs values denote the pg GAE/mL required to scavenge 50% of
superoxide free radicals.

Statistical analysis: Sampling and analyses were performed in
triplicate, and the data are presented as mean + standard deviation.

References

Danert et al.

The PCA and correlation between two variants by the Pearson test
was realized using Infostat software, with the level of significance
set at p <0.05.

Acknowledgments - This research was partially supported by
grants from Consejo de Investigacion de la Universidad Nacional de
Tucumén (CIUNT, Tucuman, Argentina), INTA-Famailld and
Consejo Nacional de Investigaciones Cientificas y Técnicas
(CONICET; Buenos Aires, Argentina).

[1] (a) Agiliero M, Gonzalez M, Lima B, Svetaz L, Sanchez M, Sacchino S, Feresin G, Schmeda-Hirschmann G, Palermo J, Tapia A. (2010)
Argentinean propolis from Zuccagnia punctata Cav. (Caesalpinieae) exudates: Phytochemical characterization and antifungal activity. Journal of
Agricultural and Food Chemistry, 58, 194-201; (b) Chaillou L, Nazareno M. (2009) Bioactivity of propolis from Santiago del Estero, Argentina,
related to their chemical composition. LWT - Food Science Technology, 42, 1422-1427; (c) 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; (d)
Isla M I, Paredes Guzman J, Nieva Moreno MI, Koo H, Park YK. (2005) Some chemical composition and biological activity of northern Argentine
propolis. Journal of Agricultural and Food Chemistry, 53, 1166-1172; (e) Isla MI, Carrasco Juarez B, Nieva Moreno MI, Zampini I, Ordofiez R,
Sayago J, Cuello S, Alberto MR, Bedescarrabure E, Alvarez A, Coccini F, Maldonado LM. (2009) Effect of seasonal variations and collection form
on antioxidant activity of propolis from San Juan, Argentina. Journal of Medicinal Food, 12, 1334-1342; (f) Nieva Moreno MI, Zampini IC,
Ordofiez RM, Vattuone M, Isla MI. (2005) Evaluation of the cytotoxicity, mutagenicity and antimutagenicity of propolis from Amaicha del Valle,
Tucuman, Argentina. Journal of Agricultural and Food Chemistry, 53, 8957-8962; (g) Vera N, Solérzano E, Ordofiez R, Maldonado L,
Bedascarrasbure E, Isla MI. (2011) Chemical composition of Argentinean propolis collected in extreme regions and its relation with antimicrobial
and antioxidant activities. Natural Product Communications, 6, 823-827.

[2] (a) Isla MI, Nieva Moreno MI, Vattuone MA, Sampietro AR (2001) Antioxidant activity of Argentine propolis extracts. Journal of
Ethnopharmacology, 76, 165-170; (b) Lima B, Tapia A, Luna L, Fabani MP, Schmeda-Hirschmann G, Podio NS, Wunderlin DA, Feresin G, Main
GE (2009) Flavonoids, DPPH activity, and metal content allow determination of the geographical origin of propolis from the Province of San Juan
(Argentina). Journal of Agricultural Food Chemistry, 57, 2691-2698; (c¢) Lozina L, Peichoto M, Acosta O, Granero G. (2010) Standardization and
organoleptic and physicochemical characterization of 15 Argentinean propolis. Latin American Journal of Pharmacology, 29, 102-110; (d) Nieva
Moreno MI, Isla MI, Cudmani NG, Vattuone MA, Sampietro AR. (1999) Screening of antibacterial activity of Amaicha del Valle (Tucuman,
Argentina) propolis. Journal of Ethnopharmacology, 68, 97-102; (e) Nieva Moreno M, Isla M1, Vattuone MA, Sampietro AR. (2000) Comparison
of the free radical-scavenging activity of propolis from several regions. Journal of Ethnopharmacology, 71, 109-114; (f) Ordoéilez R, Zampini IC,
Nieva Moreno MI, Isla MI. (2011) Potential application of Argentine propolis to control some phytopathogenic bacteria. Microbiology Research,

166, 578-584.

[3] (a) Konishi S, Sawaya A, Custédio AR, Cunha I, Shimizu M. (2004) Influence of solubilising agents on antimicrobial activity of propolis extracts
and hydro alcoholic spray formula. Mensagem Doce, 75, 22-25; (b) Matsui T, Ebuchi S, Fujise T, Abesundara KJ, Doi S, Yamada H, Matsumoto
K. (2004) Strong antihyperglycemic effects of water-soluble fraction of Brazilian propolis and its bioactive constituent, 3, 4, 5-tri-O-caffeoylquinic

acid. Biological & Pharmaceutical Bulletin, 27, 1797-1803.

[4] (a) Sforcin JM, Bankova V. (2011) Propolis: Is there a potential for the development of new drugs? (Review). Journal of Ethnopharmacology, 133,
253-260; (b) Qian W L, Khana Z, Watsona DG, Fearnley J. (2008) Analysis of sugars in bee pollen and propolis by ligand exchange
chromatography in combination with pulsed amperometric detection and mass spectrometry. Journal of Food Composition and Analysis, 21, 78-83;
(c) Kalogeropoulos N, Konteles SJ, Troullidou EM, Karathanos V. (2009) Chemical composition, antioxidant activity and antimicrobial properties
of propolis extracts from Greece and Cyprus. Food Chemistry, 116, 452-461; (d) Popova M, Trusheva B, Antonova D, Cutajar S, Mifsud D,
Farrugia C, Tsvetkova I, Najdenski H, Bankova V. (2011) The specific chemical profile of Mediterranean propolis from Malta. Food Chemistry,
126, 1431-1435; (e) Bankova VS, Christov RS, Tejera AD. (1998) Lignans and other constituents of propolis from the Canary Islands.

Phytochemistry, 49, 1411-1415.

[5] (a) Palmer J, Venkateswaran V, Fleshner NE, Klotz LH, Cox ME. (2008) The impact of diet and micronutrient supplements on the expression of
neuroendocrine markers in murine Lady transgenic prostate. Prostate, 68, 345—353; (b) Mabry TJ, Markham KR, Thomas MB. (1970) The

Systematic Ildentification of Flavonoids. Springer-Verlag, Berlin.

[6] (a) Norma IRAM-INTA 15935-2. (2008) Extractos de Propoéleos. Instituto Argentino de Normalizacion -Buenos Aires, Argentina; (b) Wagner H,
Bladt S, Zgainsky EM. (1984) Plant drug analysis. Springer, Berlin; (c) Dubois M, Gilles KA, Hamilton JK, Rebers PA, Smith F. (1956)
Colorimetric method for determination of sugars and related substances. Analytical Chemistry, 28, 350-356; (d) Bradford MM. (1976) Rapid and
sensitive method for the quantification of microgram quantities of protein utilizing the principle of protein-dye binding. Analytical Biochemistry,

72,248-254.

[71 (a) Singleton VL, Orthofer R, Lamuela-Raventos RM. (1999) Analysis of total phenols and other oxidation substrates and antioxidants by means of
Folin-Ciocalteu reagent. Methods in Enzymology, 299, 152-178; (b) Isla MI, Salas A, Danert FC, Zampini IC, Ordofiez RM. (2013) Analytical
methodology optimization to estimate the content of non-flavonoid phenolic compounds in Argentine propolis extracts. Pharmaceutical biology . in
press; (¢) Woisky R, Salatino A. (1998) Analysis of propolis: some parameters and procedures for chemical quality control. Journal of Apiculture

Research, 37, 99-105.

[8] (a) Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-Evans C. (1999) Antioxidant activity applying an improved ABTS radical cation
decolorization assay. Free Radical Biology Medicinal, 26, 1231-1237; (b) Ordofiez AA, Gémez D, Vattuone MA, Isla MI. (2006) Antioxidant
activity of Sechium edule (Jacq) Swartz. Food Chemistry, 97, 452-458; (c) Chobot V. (2010) Simultaneous detection of pro- and antioxidative
effects in the variants of the deoxyribose degradation assay. Journal of Agricultural Food Chemistry, 58, 2088—2094; (d) Valentao P, Fernandes E,
Carvalho F, Andrade PB, Seabra RM, Bastos ML. (2001) Antioxidant activity of Centaurium erythraea infusion evidenced by its superoxide
radical scavenging and xanthine oxidase inhibitory activity. Journal of Agricultural and Food Chemistry, 49, 3476-3479.



Natural Product Communications Vol. 9 (2) 2014
Published online (www.naturalproduct.us)

Cyclic Dipeptides Produced by Marine Sponge-Associated Bacteria as Quorum Sensing Signals

Gennaro Roberto Abbamondi, Salvatore De Rosa, Carmine lodice and Giuseppina Tommonaro 229
Isolation of the Tetrapeptide Apicidins G, H and I from the Fungus Fusarium semitectum

Suciati and Mary J. Garson 233
The Co-identity of Lipiarmycin A3 and Tiacumicin B

Angelo Bedeschi, Piera Fonte, Giovanni Fronza, Claudio Fuganti and Stefano Serra 237
PSY-1, a Taxus chinensis var. mairei Extract, Inhibits Cancer Cell Metastasis by Interfering with MMPs

Zao-qian Zheng, Ying-Ying Fu, Bo-Heng Li, Mei-Ling Zhang, Xiu-Li Yang, Chuan-wei Xin, Jia-na Shi, Yin Ying and Ping Huang 241
Antimicrobial Activity of Endophytic Fungi Isolated from Swietenia macrophylla Leaves

Darah Ibrahim, Chong Chai Lee and Lim Sheh-Hong 247
Aroma Profile of Star Anise and the Structure-odor Relationship of Anethole

Toshio Hasegawa, Haruna Seimiya, Takashi Fujihara, Noriko Fujiwara and Hideo Yamada 251

The Essential Oil of Populus balsamifera Buds: its Chemical Composition and Cytotoxic Activity
Marianne Piochon-Gauthier, Jean Legault, Muriel Sylvestre and André Pichette 257

Comparative Chemical Study and Cytotoxic Activity of Uvariodendron angustifolium Essential Oils from Benin
Jean-Pierre Noudogbessi, Magali Gary-Bobo, Aristide Adomou, Elvis Adjalian, Guy Alain Alitonou, Félicien Avlessi,
Marcel Garcia, Dominique C. K. Sohounhloue and Chantal Menut 261

Composition of Essential Oil from Tagetes minuta and its Cytotoxic, Antioxidant and Antimicrobial Activities
Nasser A. Awadh Ali, Farukh S. Sharopov, Ali G. Al-kaf, Gabrielle M. Hill, Norbert Arnold, Saeed S. Al-Sokari,

William N. Setzer and Ludger Wessjohann 265
Chemical Composition of the Essential Oil of Croton bonplandianus from India

Rajesh K. Joshi 269
Chemical Composition of Angelica pancicii Essential Oil Determined by Liquid and Headspace GC-MS Techniques

Strahinja R. Simonovi¢, Vesna P. Stankov-Jovanovi¢, Violeta D. Miti¢, Marija D. Ili¢, Goran M. Petrovi¢ and Gordana S. Stojanovi¢ 271
Chemical Description and Essential Oil Yield Variability of Different Accessions of Salvia lavandulifolia

Jaime Usano-Alemany, Jesus Pala-Pauil, Manuel Santa-Cruz Rodriguez and David Herraiz-Pefialver 273
Antimicrobial Constituents and Synergism Effect of the Essential Oils from Cymbopogon citratus and Alpinia galanga

Sarin Tadtong, Rith Watthanachaiyingcharoen and Narisa Kamkaen 277
In vitro Antibacterial Activity of Libanotis montana Essential Oil in Combination with Conventional Antibiotics

Dragoljub L. Miladinovi¢, Budimir S. Ili¢, Tatjana M. Mihajilov-Krstev, Jovana L. Jovi¢ and Marija S. Markovié 281
Review/Account

Modernization of Ayurveda: A Brief Overview of Indian Initiatives
Ambarish Mukherjee, Mousumi Banerjee, Vivekananda Mandal, Amritesh C. Shukla and Subhash C. Mandal 287



Natural Product Communications

2014
Volume 9, Number 2

Contents

Original Paper

Volatile Glycosides from the Leaves of Morus alba with a Potential Contribution to the Complex Anti-diabetic Activity
Attila Hunyadi, Ibolya Herke, Katalin Veres, Anna Erdei, Andras Simon and Gabor To6th

A New Eudesmane Sesquiterpene from Dichrocephala integrifolia
Fang Qin, Yi-Bing Wu, Rui-xia Guo, Mei Dong, Francoise Sauriol, Qing-Wen Shi, Yu-Cheng Gu and Hiromasa Kiyota

Evaluation of the Anti-melanoma Activities of Sarcophine, (+)-7a,88-Dihydroxydeepoxysarcophine and Sarcophytolide
from the Red Sea Soft Coral Sarcophyton glaucum
Pawel T. Szymanski, Safwat A. Ahmed, Mohamed M. Radwan, Sherief I. Khalifa and Hesham Fahmy

Steroidal Aglycones from Stems of Marsdenia tenacissima that Inhibited the Hedgehog Signaling Pathway
Lin Zhang, Feng-yang Chen, Shi-fang Xu, Yi-ping Ye and Xiao-yu Li

Chemical Constituents, and their Cytotoxicity, of the Rare Wood Decaying Fungus Xylaria humosa
Sirirath Sodngam, Sasiphimol Sawadsitang, Nuttika Suwannasai and Wiyada Mongkolthanaruk

Alkaloids from Habranthus tubispathus and H. jamesonii, two Amaryllidaceae with Acetyl- and Butyrylcholinesterase
Inhibition Activity
Valeria Cavallaro, Natalia P. Alza, Maria G. Murray and Ana P. Murray

Further Characterization of Foliar Flavonoids in Crossostephium chinense and their Geographic Variation
Ayumi Uehara, Junichi Kitajima, Goro Kokubugata and Tsukasa Iwashina

Hawaiian Propolis: Comparative Analysis and Botanical Origin
Saori Inui, Takahiro Hosoya and Shigenori Kumazawa

Nutritional and Functional Properties of Aqueous and Hydroalcoholic Extracts from Argentinean Propolis
Fatima C. Danert, Catiana Zampini, Roxana Ordofiez, Luis Maldonado, Enrique Bedascarrasbure and Maria Inés Isla

Anti-trypanosomal Phenolic Derivatives from Baccharis uncinella
Simone dos S. Grecco, Maria Julia P. Félix, Joao Henrique G. Lago, Erika G. Pinto, André G. Tempone, Paulete Romoff,
Marcelo José P. Ferreira and Patricia Sartorelli

Polyphenols in Representative Teucrium Species in the Flora of R. Macedonia: LC/DAD/ESI-MS” Profile and Content
Ilija Mitreski, Jasmina Petreska Stanoeva, Marina Stefova, Gjoshe Stefkov and Svetlana Kulevanova

In vitro Inhibitory Effects of Limonium contortirameum and L. virgatum Extracts from Sardinia on a-Amylase,
a-Glucosidase and Pancreatic Lipase

Marzia Foddai, Violet Kasabri, Giacomo L. Petretto, Emanuela Azara, Angela Sias, Fatma U. Afifi, Giovanna Delogu,
Mario Chessa and Giorgio Pintore

Search for Skin-whitening Agent from Prunus Plants and the Molecular Targets in Melanogenesis Pathway of
Active Compounds
Kazuya Murata, Keisuke Takahashi, Haruka Nakamura, Kimihisa Itoh and Hideaki Matsuda

In Silico Prediction of Tyrosinase and Adenylyl Cyclase Inhibitors from Natural Compounds
Pedro Fong, Henry H. Y. Tong and Chi M. Chao

Molecular Docking and Reaction Kinetic Studies of Chrysin Binding to Serum Albumin

Bingli Jiang, Anran Zhao, Jianhua Miao, Pengfei Chang, Hailin Chen, Weigao Pan and Cuiwu Lin
Anthocyanins from the Flowers of Nagai Line of Japanese Garden Iris (Iris ensata)

Kaori Kitahara, Yoshinori Murai, Sang Woo Bang, Junichi Kitajima, Tsukasa Iwashina and Yukio Kaneko
New Chromone and Triglyceride from Cucumis melo Seeds

Sabrin R. M. Ibrahim

Five New Acylphloroglucinol Glycosides from the Leaves of Eucalyptus robusta

Qian-Yi Guo, Xiao-Jun Huang, Bing-Xin Zhao, Yu-Qing Jian, Shi-Lin Luo, Ying Wang and Wen-Cai Ye
Usnic acid and Triacylglycerides Production by the Cultured Lichen Mycobiont of Ramalina celastri
Alejandra T. Fazio, Moénica T. Adler and Marta S. Maier

A New Lignan Glycoside from Chamaecyparis obtusa var. breviramea {. crippsii
Jian Xu, Guang-Zhi Zeng, Ke-Li Chen, Yi-Mei Liu, Zhang-Hua Sun, Ning-Hua Tan and Yu-Mei Zhang

Synthesis of 2-Acetyl-1,4-Dimethoxynaphthalene, A Potential Intermediate for Disubstituted Naphtho[2,3,c]pyran-5,10-dione

Kimberly Chinea, Willian Vera and Ajoy K. Banerjee

Anthraquinone and Naphthoquinone Derivatives from the Roots of Coptosapelta flavescens
Wipapan Kongyen, Vatcharin Rukachaisirikul, Souwalak Phongpaichit, Nongyao Sawangjaroen, Phruksa Songsing and
Hattaya Madardam

Methicillin-resistant Staphylococcus aureus, Vancomycin-resistant Enterococcus faecalis and Enterococcus faecium active
Dimeric Isobutyrylphloroglucinol from Ivesia gordonii

Biological Studies of Turmeric Oil, Part 3: Anti-Inflammatory and Analgesic Properties of Turmeric Oil and Fish Oil in
Comparison with Aspirin

James N. Jacob and Dinesh K. Badyal

Continued inside backcover

145

149

151

155

157

159

163

165

167

171

175

181

185

189

195

201

205

209

213

215

217

219

221

225





