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Bioprospeccion, explorar la biodiversidad en la busqueda sistematica de
compuestos naturales con actividad biologica no solo que sean de
beneficio a la humanidad sino que ademas con el fin de otorgarles un
valor comercial

Genera nuevos Productos con valor agregado ...algunas Drogas
* Taxol antitumoral del Taxus brevifolia

* Morfina alcaloide de Papaver somniferum,

* Penicilina antibidtico del hongo Penicillium notatum,

* Corticoides antinflamatorios de Verbascum thapsus

* Aspirina originalmente de la corteza del sauce negro Salix nigra y luego el acido salicilico de Spiraea
ulmaria y transformado en un éster acetilado se transforma en la aspirina.

» Botanica de origen
» Laboratorio de Fitoquimica del Departamento de Botanica Univ. de Texas en Austin ( Interdisciplina )

Desarrollo en Chile de Proyecto NSF/NIH “Integrating drug discovery, biodiversity
conservation and economic development”. bécada del 80 por 11 afios
Convencion sobre la Diversidad Bioldgica y el Protocolo de Nagoya relacionado con Acceso y Participacion Justa y equitativa

en los Beneficios y a la preocupacion de la ética ambiental con la importancia que tiene el cuidado y la preservacion de las
condiciones de vida de la Tierra.
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En la busgueda de productoes naturales con
actividad biologica

Matriz Biologica Nuevos Productos Prototipo Licenciamiento
Plantas y. Productos Apicolas Nativoes Tecn0|OglaS

Caracjcetjlzauon Bota,ana, -Caractenzacpn del Formulacion y Validacion Potencialidad a
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Orlg,erj y relatflones fllog’er!etlcas bioldgicas, quimicas mercado Contacto con :
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‘ P e e Control de patégenos Propiedad intelectual: presas.
ungicidas, antinflamatorias : - . patente o sello industrial VRI Capacitacion para
Antioxidantes, -Experimentos in situ duct
Perfil Cromatografico -Toxicidad - progucto
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La miel es un producto natural producido por las abejas (Apis
mellifera) que es reconocida en todo el mundo debido a su
alto valor nutricional y los multiples efectos beneficiosos que

ésta trae.

* En el mundo la produccion alcanza
los 1,4 millones de toneladas por ano
en aproximadamente 150 paises. En
Chile se producen alrededor de
10,000 toneladas de miel por ano.

*Con la globalizacion es
necesario diferenciar Yy
promover |lo unico de cada una
de las mieles de nuestro pais.

Informe anual Comision Nacional Apicola,

ODEPA. 2020
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BR | mwa (@=ime investigaciones cientificas que se transfirieron agregando valor

HONEY !

Mejor ejemplo de diferenciacion y reconocimiento mundial es
la Miel de Manuka, (Leptospermum scoparium) en base a las

—— e producto: gran actividad antibacteriana

JOURNAL OF THE ROYAL SOCIETY OF MEDICINE Volume 92 June 1999Manuka Honey

1.- Exclusiva de Nueva Zelanda, 100% natural 2.- Peter Molan, Univ. Waikato, New Zealand
1990 descubrio esta propiedad la llamé Unique Manuka Factor, factor que tenia

capacidad de actuar como una solucion de fenol. (C6H60). El Fenol fue ampliamente utiliz
durante el siglo XIX en el tratamiento de heridas, y como un antiséptico y anestésico local.

Thomas Henle y colaboradores en 2006 descubrieron altos niveles en Metilglioxal en la Miel de
Manuka proponiendo que a mayor contenido de MG mayor seria su actividad antibacteriana.

Identification of Some Antibacterial Constituents of New Zealand

K. M. Russell,! P. C. Molan,™" A. L. Wilkins,' and P. T. Holland®

Department of Biological Scisnces and Dapartument of Chemistry, University of Waikato, Private Bag,
n, New Zealand, and Ministry of Agriculture and Fisheries,
Ruakur Agricultural Research Centre, Hamilton, New Zealand

Antibacterial activity of honey against strains of o

Some ible for the

Uly high ib: l activity of manuka honey wer

ether extract of the honey was

methyl 8,5

Staphylococcus aureus from infected wounds et by testing acionsof the honey or cuty spins. Staphylocoecus oures. An ehanol

and the fractions thu

obtained were assessed | for antibacterial activity. One fairly homogeneous fraction was identified a

tions together with methyl 345

ringate, 1b). Combined gas chromatography

R A Cooper PhD P C Molan PhD' K G Harding MRCGP FRCS? mass spectroscopy e etd s presence of this compound in some of the other antibacterial frac

tic of 3,5-di

(le) and 3,4,5 acid (1a). Auther
ic acid (syringic acid, 1) and 3,4,5-trimethoxybenzoi
acid (1a) and their methyl esters were tested against S. aurcus. The acids and, to a lesser extem

J R Soc Med 1999;82:283-285 methyl syringate were found to possess significant antibacterial activity.

The antibacterial property of honey has long been rec-
ognized in vivo (Aristotle, 350 B.C.) and more recently
in vitro (Sackett, 1919), but little work has been directed

SUMMARY toward identifying the constituents responsible for this

property. The antibacterial activity was originally thought

. & - 2 hi El -

The antibacterial action of honey in infected wounds does not depend wholly on its high osmolarity. We tested the [f, s s o 5Eh Smoario of foney, b e o

this activity “inhibine” and found it to be labile to light

sensitivity of 58 strains of coagulase-positive Staphylococcus aureus, isolated from infected wounds, to a pasture and heat. Other workers (White et al., 1962; White and

Subers, 1963) concluded that inhibine was hydrogen per-

ide ted by the acti f the glucose oxidase in

honey and a manuka honey. There was little variation between the isolates in their sensitivity to honey: minimum Dy B s fownd (White ondt Saors. So65)
. P " that e les had antibacterial activit

inhibitory concentrations were all between 2 and 3% (v/v) for the manuka honey and between 3 and 4% for the exibsi";‘;;ﬂfﬁﬂi‘;‘;.‘;fb,“sc;,’.‘,,‘,,; for by the aciion

hydrogen peroxide alone. Also, Adeock (1962) found

pasture honey. Thus, these honeys would prevent growth of S. aureus if diluted by body fluids a further seven-fold to anubaetendal sctivity to persist after the removal hydro-

gen peroxide by the addition of catalase.

L_ fourteen-fold beyond the point where their osmolarity ¢ d to be completely inhibitory. The antibacterial action of  0ther authors have suggested that there may be addi,

tional in_ honey.

activity was found to be extractable with ethanol, ace-

the pasture honey relied on release of hydrogen peroxide, which in vivo might be reduced by catalase activity in tone. and ether (Vergs, 1951; Schuler and Vogel, 1956:
tissues or blood. The action of manuka honey stems partly from a phytochemical component, so this type of honey
miaht be morea affactive in vive. Comnparative clinical triale with <t dized h ara ded

' Depnrtmem of Biological Sciences, University of
Waik.

VR (P

Lavie, 1960). Gonnet and Lavie (1960) have reg
antibacterial extractives to be stable to light ar
ably stable to heat, while Lavie (1963) noted {
of the antibacterial substances recovered from
extract were volatile at 95 °C. More recently, |
(1974) has reported that honey contains volati
volatile, and nonvolatile antibacterial substan
Dustman (1979) also noted the existence of ant
activity that was not due to glucose oxidase 8
the high osmolarity; however, he was of the op:
the latter activity was only a minor portion of
activity.

We congider it likely that the differences i
on the significance of the additional antibacte
ity (ie., that not due to hydrogen peroxide o1
osmolarity) result from the differences that e)
amount of this activity. Molan and Russell (19
that for a range of New Zealand honey samples
tional activity varied from nil in some samples,
the whole of the activity in other samples. ~
noted a close correlation existed between the lev
tional antibacterial activity and the overall ant
activity of individual honey samples. Because of
mg we undertook to assess the antibacterial ¢

ado

Available online at www.sciencedirect.com
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Isolation by HPLC and characterisation of the bioactive fraction
of New Zealand manuka (Leprospermum scoparium) honey
Christopher. J. Adams, Cherie H. Boult, Benjamin J. Deadman. Judie M. Farr,
Megan N. C. Grainger, Merilyn Manley-Harris* and Melanie J. Snow

Chemistry Department, University of Waikato, Private Bag 3105, Hamilton, New Zealand

Received 7 November 2007; received in revised form 11 December 2007; accepted 17 December 2007
Available online 14 January 2008

Abstract—Using HPLC a fraction of New Zealand manuka honey has been isolated, which gives rise to the non-peroxide anti-
bacterial activity. This fraction proved to be methylglyoxal, a highly reactive precursor in the formation of advanced glycation
endproducts (AGEs). Methylglyoxal concentrations in 49 manuka and 34 non-manuka honey samples were determined using a
direct detection method and compared with values obtained using standard e-phenylenediamine derivatisation. Concentrations
obtained using both the methods were similar and varied from 38 to 828 mg/kg.

@ 2007 Elsevier Ltd. All rights reserved.

Keywords: New Zealand manuka honey; Bioactive fraction; Methylglyoxal
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Oasis Pica Region Desértica

Mieles Nativas
de Chile

. Viiel monofloral de Chafiar (Geoffrea chilensis)

e LF TSRS TN O

- AN WA LN

" Region mediterranea humeda Bosque Templado

% Valdiviano y Regidn Pata

e AT %

gonica

3 i

BT L W S = v ol

" Mieles monoflorales d
j 2 ulmo (Eucryphia cordifolia)
“ tiaca (Caldcluvia paniculata)
“ tineo (Weinmannia

_ trichosperma)
tepu (Tepualia stipularis)
' notro (Embothrium
%kl coccineum)
peumo (Cryptocarya alba)

Mieles Monoflorales de

. quillay (Quillaja saponaria)

tebo (Retanilla trinervia)

corcolén (Azara celastrina )
avellano (Gevuina avellana)
corontillo (Escallonia pulverulenta)
litre (Lithraea caustica)

arrayan (Luma apiculata)

sauce (Salix humboldtiana)

peumo (Cryptocarya alba)
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Base de

Datos de
Apicultores

Apicultor

Eugenio Yevilao

Gustavo Caroca

Colmenares AAA

Juan Rojas
Contreras

Colmenares Santa

Ana

Luis Riveros
Ministerio de la
asuncion

Delfin Cerda

Ernesto Olgin

Claudia Romero

Luzmira Monica
Rodriguez

Fernando Ruz

Francisco Cabello
Monasterio de la

Asuncion
Gloria Gonzalez
Julia Torres
Juana Lizana
Elizarda Brown
Maria Castro
Johnny Mufoz

Dario Ramirez

Localidad

Las Cabras
Las Cabras
Las Cabras
Las Cabras

Las Cabras

Las Cabras
SanFernando,
Agua Buena
SanFernando,
Agua Buena
SanFernando,
Agua Buena
SanFernando,
Agua Buena
SanFernando,
Agua Buena

SanFernando,
Agua Buena
SanFernando,
Agua Buena
SanFernando,
Agua Buena
SanFernando,
Agua Buena
SanFernando,
Agua Buena
SanFernando,
Agua Buena
SanFernando,
Agua Buena
SanFernando,
Agua Buena
SanFernando,
Agua Buena

San Fernando, El

Tambo

San Fernando, El

Apiario 1:
Apiario 1:
Apiario 1:
Apiario 1:

Apiario 1:

Apiario 1:
Apiario 1:
Apiario 1:
Apiario 1:
Apiario 1:

Apiario 1:

Apiario 1:
Apiario 1:
Apiario 1:
Apiario 1:
Apiario 1:
Apiario 1:
Apiario 1:
Apiario 1:

Apiario 1:

Coordenanas

19 H, E 278760, N 6213678 Apiario 2:

19 H, E 278627, N 6211862

19 H, E 278760, N 6213678 Apiario 2:

19 H, E 278627, N 6211862

19 H, E 278760, N 6213678 Apiario 2:

19 H, E 278627, N 6211862

19 H, E 278760, N 6213678 Apiario 2:

19 H, E 278627, N 6211862

19 H, E 278760, N 6213678 Apiario 2:

19 H, E 278627, N 6211862

19 H, E 278760, N 6213678 Apiario 2:

19 H, E 278627, N 6211862

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19 H, E 332632, N 6163177 Apiario 2:

19 H, E 333407, N 6162421

19H, E 318464, N 6179830

Origen Botanico

Region Muestra Especie

Vi

Vi

Vi

Vi

Vi

Vi

Vi

Vi

Vi

Vi

\

Vi

Vi

Vi

\

Vi

\

Vi

\

Vi

\

Fabaceae
Sisymbtiu
m sp.
Malus/Pyr
us
Brassica
sp.
Retanilla
trinervia
Salix
humboldti
ana
Lomatia
sp.
Cuscuta
chilensis
Brassica
sp.
Echium
vulgare
Rubus
ulmifolius
Medicago
polymorp
ha
Escallonia
sp.
Lithraea
caustica
Schinus
sp.

Azara sp.
Medicago
sativa
Trifolium
repens
Quillaja
saponaria
Galega
officinalis
Eucalyptu
s sp.
Sisvmbriu

% polen

0,303
0,303
0,303
0,909

11,515

86,667
0,15
0,301
0,301
0,451

3,308

3,308
4,962
5,865
7,368
9,023
11,729
16,842
17,293
19,098

0,453

pyogenes aureus aeruginosa

Halo de inhibicion promedio en mm

Strep. Stap.
12,67 12
12,67 12
12,67 12
12,67 12
12,67 12
12,67 12

12 3,33
12 3,33
12 3,33
12 3,33
12 3,33
12 3,33
12 3,33
12 3,33
12 3,33
12 3,33
12 3,33
12 3,33
12 3,33
12 3,33
0 0

Pseudo.

6,67
6,67
6,67
6,67

6,67

6,67

Escherichia
coli

11,67
11,67
11,67
11,67

11,67

11,67

Media

10,7525
10,7525
10,7525
10,7525

10,7525

10,7525
3,8325
3,8325
3,8325
3,8325

3,8325

3,8325
3,8325
3,8325
3,8325
3,8325
3,8325
3,8325
3,8325
3,8325

0



Clasificacién de mieles segtin Norma NCh2981-2005 “Miel de abejas;

denominacion de origen botanico mediante ensayo melisopalinolégico”
Montenegro et al. 2005)

Monofloral en la cual una especie abarca mas del 45% del total de granos de polen
contados e identificados en el analisis

Bifloral en la cual dos especies, en conjunto, abarcan mas del 50% del total de
granos de polen contados en una miel, y que entre ellas no presentan una
diferencia porcentual superior a 5%

Polifloral aquella en Ia cual ninguna especie alcanza el 45% del total de granos de
polen contados ni tampoco hay dos especies que dominen en la fraccion
polinica

Nativa Aquella en que el 50% del total de los granos de polen contados pertenece

a una o varias especies vegetales de origen nativo

No Nativa Aquella en que el 50% del total de los granos de polen contados pertenece
a una o varias especies vegetales de origen no nativo

Mixta En la cual 2 especies, en conjunto, abarcan mas del 50% del total de granos
de polen contados en una miel, y ente ellas no existe una diferencia

superior al 5%, siendo una de ellas de origen nativo y la otra de origen no
nativo Montenegro et al. 2005


http://ecommerce.inn.cl/Ficha_Producto/?p=NCh2981.Of2005

Clasificacion de Mieles: Norma Chilena (NCh2981-2005)

Clasificacion
Especies vegetales

1 |
2 |
> =
4

— T T T T
0 20406080100 %

Frecuencia Polinica

Monofloral

Bifloral Multifloral
IXYYY) o000 o000000 e00 000000
o000 000 000 o000000 . (1 ©000600000 (3
(I X R Y X 0000000000 0000000000
so0 0000 0000000000 s 0000000 -,
(I X NYY N o000 0000000 000000
(I XYY X [ X X ] 0000
[ X X J E6

(Montenegro et al., 2011; Cabrera y Montenegro, 2013)
Fuente fotos: www. emfsafetynetwork.org; www.ucrtoday.ucr.edu



Miel Monofloral Nativa de Ulmo,
M1607 Colmenares Fernandez —Barros, Rio Pescado X Regidn Chile

Figura 2.- Fotografia microscopica representativa a 150 aumentos de la muesira de miel que
expone los marfas polinicos mas caracteristicos observados.

Tabla 5.- Total de granos de polen y porcentsje comespondiente de especies halladasenls
fraccion polinica de la miel M1903.

Rango 95%

M1903 confianza
Especie Nombre Comun gr:nos Porcentaje| +- Min Max
Tritallum, (50505 ¥éba banco 2 0318 | 0441 | D122 | 0759
| Hypochaerls (3picaa hierby dedl dhuncho 4 0,637 0,622 | 0015 1.259
Bubys mitilus Zyzamara 4 0,637 0,622 | 0015 1,259
Brassis so Yo 10 1,582 0,978 | 0612 2,571
Luma ocuian sy % 4140 | 1,558 | 2,582 5,698
Lotus peauncul3us Aty dhilos 45 7166 | 2,017 | 5148 | 9.183
Bucnyohia cardnila dma 537 85510 | 2,753 | 82,756 | 83.263
Total 628 100.000

Figura 1.- Grafico de porcentsjes de participacion, donde se muestran las especies cuyo polen
fue detectado en la muestrs de miel M1303.

Certificacion de Origen Botanico Muestra Miel M1909

Ewcryphia cordifolic |

Lotus pedunculatus -'|
Luma opiculata R
Brossica sp I-l
Rubus ulmifolius K

Hypochaeris radicata h

Trifolium repens ’

oo 200 0.0 0.0 0.0 1000
Porcentajes %)

Figura 3.- Fotografia microscopica de las 4 especies principales de polen que concentran el
98,41% de ls vanabiidad de marfas polinicos encontrados: 1.- Eucryphia cordifoli; 2.- Lotus

peduncuiatus 3.- Luma apiculata & 4.- Brassica 0,

Norma NCh2981.0f2005 (Montenegro et al 2005)



Extractos de miel : cromatografia en columna

Cromatografia de
afinidad Evaporacion

Totales

Totales

SCREENING DE PROPIEDADES
BIOACTIVAS

Determinacién
de Fenoles

Determinacién

Analisis

HPLC-DAD & UPLC-
MS/MS

Obtencidon de extractos de la miel

Filtracion

(Montenegro et a/., 2011; Ferreres et al., 199

Método de Folin
Ciocalteu

Método de
Prelipcean

ABTS Assay Reducir
DPPH Assay Radicales
FRAP Assay oxidantes

Halo de inhibcién
MIC

Metobolémica
dirigida o no dirigida




Determinacion de Capacidad Antioxidante: principales
reacciones utilizadas para reducir radicales oxidantes

Capacidad antioxidante para
Reducir el ion Férrico ( FRAP)

Ensayo de captacién de
radicales DPPH

QOWO g o a 2,0 ., 30

F + antioxidant
ok) Ne HN
o~
saach e rhe Y Y
| |

y

NO, NO,
3+ 2+ -
Fe(l1)(TPTZ),] [Fe()(TPTZ)2%*, Amax = 593 nm DoH (o0 DPPH (e
purple yellow

Ensayo de captacién de
radicales ABTS

O 0T e OO

N
C.H \ Csz
N 2 s
CzHs C2Hs
ABTS"" (Amax = 734 nm) ABTS? (colorless)

https://dspace.uib.es/xmlui/bitstream/handle/11201/1127/TFG_QUIMICA_MorenoVallespirJaime.pdf [8] Teixeira, J., Gaspar, A., Garrido, E., Garrido, J. and Borges, F. BioMed Research International (2013), pp.1-11.



ﬂ_a mayor fuente de compuestos fendlicos son las plantas: defensa contrh
stress abidtico y bidtico. Los flavonoides y acidos fendlicos constituyen las
clases mas importantes de polifenoles. Estos compuestos contribuyen a las
propiedades antioxidantes, antimicrobianas y antiinflamatorias de muchas
matrices alimentarias. Considerados agentes naturales que pueden
disminuir el riesgo oxidativo de las membranas naturales como lo establecio
el The National Honey Board en 2002.

Se transfieren desde el néctar a la miel

Hipdtesis: Las mieles heredan las propiedades de las plantas

/

Flavonoides Acidos fendlicos

K. Ramanauskiene, A. Stelmakiene, V. Briedis, L. Ivanauskas, V. Jakstas, The quantitative analysis of biologically active compounds in Lithuanian honey, Food Chemistry, 132 (2012) 1544-1548.
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Bioactive compounds and antibacterial properties of monofloral Ulmo honey
Patricia Velasquez*®, Gloria Montenegro®, Felipe Leyton?, Loreto Ascars, Oney Ramirez? and Ady Giordano?

*Facultad de Quimica y de Farmacia, Pontificia Universidad Catolica de Chile, Santiago, Chile; "Facultad de Agronomia e Ingenieria Forestal,
Pontificia Universidad Catolica de Chile, Santiago, Chile; “Facultad de Ciencias Quimicas y Farmacéuticas, Universidad de Chile, Santiago, Chile;
dLaboratorio de Productos Naturales, Universidad de Aysén, Coyhaique, Chile

Tabla 1. Origen botanico y clasificacion de las muestras de miel de Ulmo.

Ulmo Secondary species Secondary species
Sample (%) Secondary species (%) (Scientific name) (Common name) Code name
1 96.8 1.9 Luma apiculata Arrayan U-Ar1
2 95.8 1.6 Luma apiculata Arrayan U-Ar2
3 94.5 25 Lotus pedunculatus Alfalfa chilota U-Alf3
4 94.2 3.8 Weinmannia Tineo U-T
trichosperma

5 91.6 29 Lotus pedunculatus Alfalfa chilota U-Alf5
6 91.0 2.6 Lotus pedunculatus Alfalfa chilota U-Alf6
7 86.7 7.7 Lotus pedunculatus Alfalfa chilota U-Alf7
8 86.6 6.2 Luma apiculata Arrayan U-Ar8




250
a) i . 100 a 2 b)
> b 2 ab b } a’b ab
g 20 - pe g G c be ] O ’ &
2 ) b ;
o]
£
5 150 _ 60
S T ¢ m TFC
g m TPC 2
w100 W
0} g
g ' o 20
2 50 E
0
1 2 3 4 5 6 7 8
0
! 2 ’ 4 & B ! i — Contenido total de flavonoides en las muestras
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Fredes & Montenegro 2012. Poyphenol | 3 80 % % % / :
content and antioxidant activity of = ;é é | % Tineo 4
Maqui (Aristotelia chilensis [Molina] = % % % .
totelia | | . .
Stuntz) during fruit development and % 40 , % % % DPPH
maturation in central Chile Chilean % % / %
Journal of Agricultural % %/
Research 72(4):582-589 0 . i < e i
1 2 5 6 7 8
Capacidades antioxidantes de extractos de miel de Ulmo evaluados Veldsquez et al 2020

~ usando radicales DPPH y ABTS ( P < 0.05).(inhibit radical DPPH o ABTS)
Capacidad antioxidante mayor que maqui (12.3+-8.4)



Compuestos Flavonoides y Acidos Fendlicos identificados y

cuantificados por HPLC MS-MS en mieles monoflorales de ulmo

Tabla 2. Flavonoides y dcidos fendlicos identificados y cuantificados por HPLC MS-MS en muestras de miel Ulma (mg/100 g de miel).
GalA  CinA Sy Ferh  ChIA  SA  GifA Cou  3HbA Cat P Rt Chr Que Absh lut  VanA Kae Epi  Api  Res Myr

1024+004b Nd Nd Nd 015£003b Nd 0234002 019+004bc Nd Nd 148+000d Nd 026£002c 017+008b 635+£014abe 006+001b Nd Nd Nd 002+000b Nd Nd
10240050 Nd Nd Nd Nd Nd 027+003d 021200 Nd Nd 143£012d Nd 040£004be 0.19£003b 1303 £032de 00700 Nd Nd Nd 0.01£000b Nd Nd
3024£005b Nd Nd Nd  Nd Nd 014+005%c 014+00dbc Nd Nd 061+010bc Nd 02+008b 018£004b 993 +0i7hc 005+£001b Nd Nd Nd 001+000b Nd Nd
4 036£00b Nd Nd Nd Nd Nd 032400dbed 017003 Nd Nd 273+023bed Nd 067+004bc 0202003 299+048de 006+00b Nd Nd Nd 0.03+000ab Nd Nd
5032£006ab Nd Nd N 021+004a Nd 044+003d 041£006ab Nd Nd 186+014cd Nd 064003 024+£005b 17760772 010£000b Nd Nd Nd 003000 Nd Nd
60360072 Nd Nd Nd Nd Nd 018£006ab 028£003bc Nd Nd 1560142 Nd 0520102 0212004 1668+01% 006+00b Nd Nd Nd 002+000a Nd Nd
7032£005% Nd Nd Nd  Nd Nd 015+003d 029£003bc Nd Nd 073£013%d Nd 017+004be 026007 2081 +0.1dbed 006£000b Nd Nd Nd 0.02+000b Nd Nd
§ 026+006ab Nd Nd Nd N Nd 044+009 02+008 Nd Nd 1860170 Nd 064003 024£005b 184:017b 01040022 Nd Nd Nd 002£000a Nd Nd

Antiradical capacity against 22-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) (ABTS); Antiradical activity against 2,2-diphenyl-1-picrylhydrazyl (DPPH); total phenolic content (TPC); total flavonoid content (TFC); gallic acid (GalA);
Cinnamic acid (CinA); Syringic acid (SyrA); Ferulic acid (FerA); Sinapic acid (SinA); 3-Hydroxybenzoic acid (3HbA); Catechin (Cat); Chlorogenic acid (ChIA); Cafeic acid (CafA) Coumaric acid (CouA); Pinocembrin (Pin]; Rutin (Rut); Chrysin (Che;
Quercetin (Que); Abscisic acid (AbsA); Luteolin (Lut) Vanillc acid (VanA); Kaempferol (Kae); Epicatechin (pi); Apigenin (Api; resveratrol (Res); Myricetin (Myr); Non detected (Nd). (Different letters indicate statistically significant differences
between groups, P < 0.09)

Capacidad antiradical sobre 2,2-azino-bis (dcido 3-etilbenzotiazalina-6-sulfonico) (ABTS); Actividad antiradical sobre 2,2-difenil-1-picrylhydrazyl (DPPH; contenido fendlico total (TPC); contenido total de flavonaides (TFC) acido galico (GalA);
Acido cindmico (CinA); Acido siringico (SyeA); Acido ferdlico (FetA); Acido sindpico (SinA); Acido 3-hidraxibenzoico (3HbA); Catequina (Cat; Acido clorogénico (ChIA), Acido cafeico (CafA) dcido cumérico (Cou); Pinocembrina (Pin); Rutina
(Rut) Crisin (Che); Quercetina (Quel: Acido abscisico (AbsA): Luteolina (Lut; Acido vanilico (VanA); Kaempferol (Kae); Epicatequina (Epi); Apigenina (Api; Resveratrol (Res); Miricetina (Myr): No detectado (Nd). (Letras diferentes indican
diferencias estadisticamente significativas entre los grupos, P < 0.03)

Velasquez et al 2020
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Perfiles cromatograficos correspondientes a muestras de miel
ulmo, tebo, corcolén, quillay y tiaca. Estas se encuentran en la
misma escala. Montenegro et al 2018 Journal of Apiculture



https://onlinelibrary.wiley.com/cms/asset/645f5efe-4fd6-4941-96d7-febcd23916e4/crf3_130_f3.gif
https://onlinelibrary.wiley.com/cms/asset/645f5efe-4fd6-4941-96d7-febcd23916e4/crf3_130_f3.gif

Capacidad Bactericida
Bacterias Patogenas experimentadas

¢ Infecciones intestinales, cistitis, meningitis,
neumonia

e Fibrosis quistica, dermatitis, foliculitis.
Infecciones a la piel, verrugas

e Meningitis, conjuntivitis, prostatitis,
artritis, sinusitis, bronquitis

e Faringitis, afecciones a la garganta

Infecciones gastrointestinales

S.aureus



AGREGANDO
VALOR

Regién de Los Lagos

Determinacion Halos de Inhibicion del

1.- Aislados de bacterias

activos

4.- Con un sacabocado ) »
previamente esterilizado 5.- A las 24 horas de incubacion

se realizan perforaciones

circulares de 6mm de
didmetro, donde se
adicionan 0,1cc de
extracto de polen
apicola.

Crecimiento Bacterial

2.- De los aislados se prepara un
inoculo, el cual corresponde a una
suspension de 1,5 x 10 elevado a

6 ufc/cc en suero fisioldgico. La escala
de turbidez indica densidad de
bacterias y es medida con patrén de
referencia equivalente 0,5 McFarland.

3.- Se inoculan las Placas Petri
(con0,1cc) de uninoculo diluido
a 10.000 bacterias por cc.

en estufa a 37°se mide halos de
inhibicidon del crecimiento
bacterial producidos por los
extractos

Halos de
inhibicion




Control del crecimiento
de la bacteria de Staphylococcus aureus
con miel de ulmo FR030 ( Sandra Rehbein, Fresia)

are
20, 1
Halo de
Inhibicion=
20,3 mm

WV
X !
»

Miel MI909 , Colmenares Fernandez -Barros,
24 mm de halo de inhibicion contra
Staphylococcus aureus ( Ensenada, X region)




Halos de Inhibicion de Antibioticos contra

Bacterias Patogenas. Valores de referencia

Controles

Bacterias

Staphyllococcus aureus

Streptococcus pyogenes 10 25
Echerichia coli 25
Pseudomona aeuroginosa
Bacillus cereus 30
Bacillus coagulans 23
Bacillus subtilis 10 32
Streptococcus mutans 28
Klebsiella. pneumoniae 25
Salmonella enterica pv typhi
Salmonella typhimurium

*Controles: A: Ampicilina; C: Cloranfenicol; T: Tetraciclina, P: Penicilina;

E: Estreptomicina.




La actividad antibidtica de la miel de ulmo se mantiene
aun eliminando el Peroxido de Hidrogeno

Miel de Ulmo FCXMCOO004 con catalasa ( C+) y sin Catalasa ( C-)

contra Staphylococcus aureus

La solucion de
catalasa de
0.57mg/ml (catalasa ‘
Sigma C-40, 14000 /[ | " Miel con catalasa y
unidades/ mg de / 'Sy aa sin H202
proteina) se utiliza ' e | i
para eliminar el
peroxido de

hidrogeno presente | 1 .
miel de abeja, \ 4 /

transformando el
compuesto en aguay
oxigeno.

Montenegro et al 2017




Obtencion de
extracto de Miel
para obtener MIC

Columna de
amberlita
extractora de
compuestos
fenodlicos







Minima Concentracion Inhibitoria del
Extracto de Miel FIC6MCO035

+concentracion de miel -

Streptococcus pyogenes
MCI = 0,096 g/ml

Pseudomonas aeruginosa
MCI = 0,096 g/ml




Solucién acuosa de miel FICBMLC064 de Juan Carlos Cerdn de Las Cabras en
diferentes concentraciones que controla el crecimiento de Escherichia coli

40000000
* y = 2E+09x * - 3E+09x ® + 2E+09x ? - 5E+08x + 4E+07

R?2 =0,8838
35000000

30000000 -

25000000 -

MIC = Minima Concentracion Inhibitoria

20000000 -

15000000 A

UFC (Colonias Bactaerianas/ml’

10000000 4

5000000 -

0 -

0% 10% /

30% 40% 50% 60% 70% 80%

Concentraccion % (v/v)

Regresion lineal entre la concentracion de miel FICBMLC064 y la concentracion de la bacteria
UFC ( unidad de colonia formadora por ml) Escherichia coli. Niveles de concentracién mayores
gue 15% muestran ser Optimos para matar la bacteria en cultivo in vitro. Montenegro et al.
Front. Cell Infect. Microbiol. 2017. 7(483) 1-13




Actividad antibacteriana de extractos de muestras de miel de
Ulmo ( 20%)

Especie secundaria

21 Arrayan 1,2y 8
Alfalfa chilota 3,5,6y 7
18 Tineo 4
T 15
% @S. pyogenes
S 12 S
;§ WS, aureus
Y —
£ 9 OE. coli
°
3 mPs. aeruginosa
b 6
E
3
o
3
0
1 2 3 4 5 6 7 8
Extracts

Actividad antibacteriana de extractos de muestras de miel de Ulmo evaluadas sobre Streptococcus
pyogenes, Staphyllococcus aureus, Echerichia coli y Pseudomona aeruginosa (P < 0.05).

OMS 2018 necesidad de nuevos antibidticos para )
S.a. que ha desarrollado mecanismos de resistencia Velasquez et al 2020
considerandose un problema grave a nivel mundial




~2.% PONTIFICIA

.....

DE CHILE

.
P ]

D *Miel de Ulmo v/s Miel de Manuka
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Ulmo presence/quantiy (%) Mo presence l: D}
Se comprobd una alta correlacion entre la capacidad
. : o _
Sample S. aureus E. coli Salmonella spp. antibacteriana y el % de polen de ulmo. N=90
r
Jarrah 20.0£0.0° 105+05° 155+1.5° Miel del Ulmo tiene actividad antibacteriana similar
Manuka (+5) 17.0+0.0° 10.5+ 05" 12.0+0.0°¢ -I a la miel de Manuka y a la miel de Jarrah (p<0.5)
Manuka (+15) 195+05a 15.0+002 135+ 05D I excepto por Staphylococcus aureus donde Manuka
Ulmo 2016-2019 20.0+0.02 11.0+0.0° 135+0.0° I +5 muestra menor actividad

G.Montenegro and A. Giordano "Antibacterial capacity of ulmo honey: contribution of Eucryphia
cordifolia pollen" ciéncia e agrotecnologia - manuscript aceptado -2020-0341



Miel de Jarrah (Eucalyptus marginata) New
Zealand y Australia.
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Bioactive polyphenols and antioxidant capacity of Azara petiolaris and Azara
integrifolia Honeys

Ady Giordano?®, Mauricio Retamal®, Felipe Leyton®, Patricia Martinez?, Raquel Bridi?, Patricia Velasquez®
and Gloria Montenegro®

*Facultad de Quimica, Pontificia Universidad Catélica de Chile, Santiago, Chile; ®Facultad de Ingenieria, Pontificia Universidad Catolica de Chile,
Santiago, Chile; Facultad de Agronomia e Ingenieria Forestal, Pontificia Universidad Catdlica de Chile, Santiago, Chile

ABSTRACT ARTICLE HISTORY
Chilean beekeeping is characterized by a variety of honey types, some unique due to a high Received 5 September 2017
participation of native plant species where nectar is collected by bees. For the first time flavonoids, ~ Accepted 28 December 2017
phenolic compounds, and antioxidant capacity in honeys of species Azara integrifolia and Azara
petiolaris, commonly known as corcolén honeys, have been determined. The results showed a high - sp.; bioactive
content of total phenol (between 48.79 and 153.30 mg GAE/100 g honey), while flavonoid content pﬂl‘:.rpher;ul s: monofloral
ranged between 8.80 and 12.33 mg QE/100 g honey. The ORAC-FL assay values varied between 2.15 honey

and 7.74 pmol trolox/g honey, while ORAC-PGR assay values varied between 0.33 and 4.49 pmol

trolox/g honey. Two phenolic acids (caffeic, coumaric acids) and three flavonoids (pinocembrin, PALABRAS CLAVES
chrysin, and luteolin) were identified by UHPLC-MS/MS in all honey samples. These results correlate Azara sp.; Fﬂmp“ﬁms
with Azara sp. nectar contribution to the samples. bicactivos; miel monofloral

KEYWORDS
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Potencial de |a miel de Corcolén

Marcadores:

Acido cafeico
Acido coumarico
Acido siringico

El contenido de flavonoides

Pmocc_—:-mbrln de la miel de Corcolén es al
Chrysm_ menos el doble de la miel de
Quercetin Quillay
Luteolin
|
k ,_ , La miel de Corcolén tiene un contenido de fenoles mayor que las mieles
. | de Quillay, de Manuka y de Acacia.
| J\«»f ” ,' s 4|
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min
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Giordano A., Retamal M., Leyton F., Martinez P., Bridi R., Veldsquez P. & Montenegro G. 2018. CyTA - Journal of Food 16(1):484-489.



ANALISIS MELISOPALINOLOGICO Y CARACTERIZACION QUIMICA DE MIELES
MONOFLORALES DE CORCOLEN (Azara sp.)

” Fenoles Totales Flavonoides
Muestra s (mg GAE/100g (mgQE/100¢g )
z " e . ,
P miel) miel) Perfil cromatogréafico de miel de corcolén
1 43.4 65,02 + 0,26 8,75+ 0,54
2 45 72,92 + 0,52 8,27 + 0,28
3 58.5 48,79 + 0,30 5,90 + 0,52
4 63.9 128,39 + 0,47 13,59 + 0,96
5 76.6 153,30 £ 0,07 11,91+0,43
6 51.7 66,28 + 0,47 12,32+ 0,35 J LJ
7 83.6 135,18 + 0,41 38,34 + 0,35 : i d _ i ) i .
5 10 15 30 35 40 45 50
8 783 126,23 + 0,15 10,93 +0,71
Fenoles y Flavonoides
Muestra ORAC-PGR( umol TE/g miel)
AG AC AS AF ACI ASn ACf ACu AH C P R Cr AA L AV K E Ap
1 1,25+0,29 + + o+ + + +
2 1,53+0,47 + o+ + + + +
3 0,33+0,19 + + o+ + + + + +
4 2,14 + 0,52 + + + + +
5 2,79+0,67 + + + o+ + + + +
6 0,95+0,12 + + o+ + + + +
7 4,49 + 0,76 + + o+ + + + +
8 2,42 +0,50 + + o+ + + + + +




3
2
S 10 15 20 25 30 35 420 45 S0 55
min

Figura 1. Perfil cromatografico de polifenoles en muestra 12 de miel monofloral de Azara
petiolaris. (0) Rutina (1) acido caféico, (2) acido coumarico, (3) acido
abscisico, (4) luteolina, (5) apigenina, (6) pinocembrina, (7) crisina.



Cromatograma HPLC de Extracto de Polen de
Azara petiolaris (Absorbancia 360 nm)
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Potentes antioxidantes y antiinflamatorios

naturales, quercetina y rutina ganan ) 0O
evidencia en suplementos. Duas Rodas

refuerza exportacion de los compuestos |
bioactivos obtenidos a partir de la planta
nativa de Brasil Fava D'Anta, que ofrecen
beneficios al sistema inmunolégico NEWS
PROVIDED BY Duas Rodas Jul 16, 2020,

12:56 E

de Rutina

El Flavonoide Rutina tiene alta actividad antiinflamatoria ( Mede et al, 2011)

La rutina también fortalece los capilares, ayudar a prevenir el desagradable edema
de las piernas. La rutina, como acido ferulico, puede reducir la citotoxicidad del
colesterol LDL oxidado y reduce el riesgo de enfermedades cardiacas.

La revista norteamericana The Journal of Clinical Investigation (2011) ha publicado un estudio del Centro
Médico Beth Israel Deaconess (Estados Unidos) donde confirmaron ( Singery col. 2011)

experimentalmente que el compuesto "rutina® evita la formacion de coagulos de sangre.
OH Miel de Corcolén y Polen

Apicola de Peumo y de
Corcolén contienen

significativamente mayor
cantidad Rutina que otras
mieles y otros pdlenes.
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Caracterizacion quimica fenélica : Miel de Corontillo ( Escallonia pulverulenta) y miel
de Peumo ( Cryptocarya alba) cromatografia liquida de alta eficacia (HPLC) (Montenegro et al 2010)

Compuesto L L . ,

Corontillo Peumo Myricetin: A review of
Derivados de Catequina 2239,60 574,20 the most recent
Acido galico 6,40 923,60 research.
Hidroximetil Furfural 12,40 6,30
Derivado de Acido benzoico nd 21,60 X. Song, L.Tan, M.
Acido Protocatequico 19,20 8,20 Wang, C. Ren, C. Guo,
Acido b-Resorcilico 10,80 6,30 B.Yang, Y. Ren, Zhixing
Catequina 20,10 19,30 Cao, Yuzhi Li, Jin Pei
Epicatequina 42,20 2580 _g Biomedicine &
ilcjitélr;ap-coumérico 9”:0 18:c'JI50 PREMTREEHEmRE 1ot
Acido elagico nd 10,30 (2021) 111017
Derivado de Quercetina nd 29,20
Derivado de Miricetina nd 6,10
Acido abscisico 4,60 3,90
Derivados de Canferol nd 17,00
Miricetina nd 428,40 *
Quercetina 4,10 34,10
Canferol 5,70 21,20
Total 2369,20 2321,00
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COMPARACION ENTRE PROPIEDADES DE MIEL ENTERA Y EXTRACTO
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Diferenciacion

Oxido de linalool , P-coumaric acid, Acetone , isoamyl Gallic acid, syringic
furfural, acido 2-- syringic acid, alcohol , acetic acid , acid, caffeic acid, p-
metil butirico , cinnamic acid, rutin, furfural, coumaric acid,

ketoisoforona , B- quercetin, myricetin benzaldehyde , pinocembrin, rutin,
damascenona , benzil isophorone , furfuryl  chrysin, quiercetin,
alcohol , 2-feniletaol , alcohol , luteolin, apigenin, _
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Montenegro, G., & (2017). Chilean endemic/native plant resources as functional and superfoods. Superfood as functional food—an overview of their process and utilization. London:
InTechOpen, 131-154.



( - © 2013 Boletin Latinoamericano v del Caribe de Plantas Medicinales v Aromadticas 12 (3): 257 - 268

ISSN 0717 7917
Pl B ATPMA

www.blacpma.usach.cl

Articulo Original | Original Article

de plantas nativas chilenas

[Antioxidant and antimicrobial activity of unifloral honeys of plants native to Chile]

Books Publish About News Contact m Author Panel Sign in

Open access peer-reviewed chapter

The Value of Chilean Honey: Floral Origin Related to their

Antioxidant and Antibacterial activities

By Raquel Bridi and Gloria Montenegro

Submitted: May 18th 2016 Reviewed: November 29th 2016 Published: March 15th 2017
DOI: 10.5772/67103




Blacpma
© 2015

Boletin Latinoamericano y del Canibe de Plantas Medicinales v Aromaticas 14 (5): 385 - 402
ISSN 0717 7017

www.blacpma.usach.cl

Articulo Original | Original Article

Comparison of volatile compounds in Retanilla trinervia [Gillies & Hook]
Hook & Arn honeys from central Chile

[Comparacion de compuestos volatiles en mieles de Retanilla trinervia
[Gillies & Hook] Hook & Arn de Chile Central]
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Abstract: The search for chemical markers for determuning honey authenticity as a complementary tool for melissopalynological method 1s
an important issue in the study of honeys from different botanical origins. The objective of this study was to deternune the volatile
compounds in tevo (Refanilla trinervia [Gillies & Hook] Hook & Am [Fam Rhamnaceae]) honey as one of the most relevant honeys from



Analisis Sensorial

Composition

Honey Sample Number

Terpenes (

mg/kg)

Las mieles de Quillay
fueron descritas
por los atributos
ahumado, pasas y
propoleos

Composicion de Terpenos en tres
mieles Chilenas monoflorales por

SPME-GC/MS.

ulmo

coron quiIIay
nd nd

o felandrene 0.02
iso terpinolene 0.03 0.84 nd
@| nd nf 0.38
limonene 0.12 0.32 nd
sabinene 0.05 nd nd
camphene 0.10 nd nd
linalool oxide 0.21 0.36 0.25
(=loel ) nd nd 0.15]
—
hotrienol 0.56 0.85 0.09
myrtenol 0.26 0.09 nd
neryl acetone 0.14 0.37 nd
EUCAIvone 0.46 nd nd
lilac alcohol 34.54 nd nd
lilac aldehyde 36.13 nd nd
frans anethol 1.11 nd nd
8-hydroxy-6,7-dihydrolinalool 2.03 nd nd
foymene 0.04 0.10 nd
cis rose oxide nd 0.19 0.11
nerol nd 0.06 nd
« calacorene nd 0.07 nd
cumene nd 0.05 0.20
cadalene nd 0.10 nd
TOTAL | 75.79 3.39 1.37




Compuestos aromaticos en mieles de Ulmo, Corontillo y Quillay

o

Composition Honey Sample number
Norisoprenoids (mg/kg) (Ol
isophorone 6.99 0.30 nd
cetoisophorone 5.10 1.07 nd
safranal nd 1.0554% nd
trans p-damascenone 1.09 3.72 0.19
3-hydroxy-5, 6-epoxy-f-ionone 0.27 0.50 nd
3, 4-dehydro-p-ionone * 0.14 nd nd
3, 5-dehydro-p-ionone nd 0.33 nd
megastigmatrienone nd nd 0.53
megastigma-5,7,9-trienone nd nd 0.24
TOTAL | 13.95 6.97 0.96

Indica compuesto quimico que esta presente solo en esa miel

Montenegro et al 2015



Analisis de Componentes Principales en la relacion entre origen

botanico, presencia de compuestos aromaticos y aroma de |la

miel .
) CP2 19%
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Nuevo método de diferenciacién
de mieles chilenas utilizando el espectro infrarrojo IR

UV WM T

Transmittance (%)
0

40

20

Cada miel tiene un espectro IR especifico. Se da una

0

I | N Lttt O R A i interaccion de la radiacion infrarroja con los
" B BN SEmE L S B IS WS R compuestos de la miel, los cuales se agitan y vibran
i asvermian produciendo unos espectros especificos y Unicos.

Transmittance %]
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Tebo Ulmo

En base a: contenido de fenoles y flavonoides totales, origen
botanico, y espectroscopia infrarroja

N=49 mieles

Giordano, A., Retamal, M., Fuentes, E., Ascar, L., Velasquez, P., Rodriguez, K., Montenegro, G., 2019. Food Analytical Methods, 12(7):1511-1519.
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Coliguay

Determinacion del origen botdnico: Método de andlisis palinoldgico ( Montenegro et al 2011, Norma Chilena NCh3255, 2011).
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Catalogo Manual de Colores para identificar Origen Floral del Polen Apicola
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Lamina 1. Fotografias con microscopio electrénico de barrido y 6ptico de las Lamina 2. Fotografias con microscopio electronico de barrido y dptico de la
Gleditzia amorphoides. E-F Prosopis alba. G-H Prosopis ruscifolia. 1-] Prosopis Shinus molle. E-F Schinopsis lorentzii. G-H Verbesia sp. 1-] Helianthus annuu
sp. K-L Sphaeralcea bonariensis. M-N Melia azedarach. N-O Pisonia zapallo K-L Senecio grisebachii. M-N Taraxacum sp. N-O Tipo Baccharis Eupatorium.

- T

Montenegro y Nuiiez 2018. Atlas de pdlenes apicolas. Palinoteca
abierta. Laboratorio de Productos Naturales. Facultad de Agronomia e

Ingeniera Forestal PUC.



Lamina 3. Fotografias con microscopio elecirénico de barrido y optico de las especies registradas en cargas corh
culares. A-B Echium plantagineum. C-D Brassica napus. E-F Opuntia quimile. G-H Celtis tala. I-] Cynophalla retusa. K

Sapium haematospermum. M-N Croton sp. N-O Acacia aroma

Lamina 4. Fotografias con microsco-
pio electréonico de barrido y dptico
de las especies registradas en cargas
corbiculares. A-B Indeterminado 3c
C-D Zea mays. E-F Polygonum hidropi-
peroides. G-H Borreria verticillata. 1-]
Citrus sp. K-L Aloysia sp. M-N Glycine
max.

Montenegro y Nuiiez 2018. Atlas de pdlenes apicolas. Palinoteca
abierta. Laboratorio de Productos Naturales. Facultad de Agronomia e

Ingeniera Forestal PUC.




2016

Sample | Clasification Predominant species Secondary species Important minor species Minor species
(=45%) (16%-45%) (3%-15%0) (=3%)
1 Monofloral Colligugja 51.11 | Rubus 20.02
Native odorifera ulmifolius 2887
Trichocereus
chiloensis
2 Monofloral Cryptocarya 4584 | Eschscholzia 4128 | Rubus wimnifolius 1278
Native alba californica
3 Bifloral Azara sp. 18.15 | Eschscholzia 3.72
Mixed Colligugia 2525 | californica
odorifera Trichocereus 8.46
Brassica sp 3055 | chiloensis
Hypochaeris 13.87
radicata
4 Bifloral Cryptocaria 41.61 | Raphanus sativus 14.08
Mixed alba 4430
Eschscolzia
californica
5 Monofloral Brassica sp. 46.53 Eschscholzia 5.79
Non-native californica
Trichocereus 10.65
chilpensis
Taraxacum 11.57
afficinale
Colligugja 12.73
odorifera
Cryptocarya alba 12.73
6 Monofloral Raphanus 50.00 | Eschscholzia 4144 | Eucalyptus sp 549
Non-native safivis californica Carduus sp 5.49
Mayterus 18.52

Boaria
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Relation between composition, antioxidant and antibacterial activities
and botanical origin of multi-floral bee pollen

P. Velasquez!, K. Rodriguez?, M. Retamal®, A. Giordano?, L.M. Valenzuelal, G. Montenegro?"
(Received February 9, 2017; Accepted March 24, 2017)

Summary

Harvested bee pollen is valuable for its nutritional value and healthy
properties. This work relates the botanical origin of sixteen bee
pollens from Chile with their phenolic, protein and carotenoid
content, and antioxidant/antibacterial activities. Our results showed
that the chemical properties of different bee pollens are associated
with the plant’ species from which each one was derived from.
Some correlations between chemical properties and Dbotanical
origin were observed. Bee pollen showed between 20.0-30.4%
nrofein. 2.8-50.2 me/ke carotennids. 22.8-918 4 me/ke nhenolics.

hormone regulator, intestinal regulator. vasoprotector, hepatopro-
tective, anti-atheroscleorotic agent, antiallergic. anticarcinogenic,
antioxidant, antibacterial and as antifungal (DENISOW and DENISOW-
PIETRZYK. 2016; GRAIKOU et al., 2011).

Phenolic acids. flavonoids and pigments as [-carotene, are mainly
related to the healthy properties exhibited by bee pollen such as
antioxidant and antibacterial (Aroisi and RUPPEL, 2014: ALICIC
et al., 2014). Phenolic acids and flavonoid glycosides are present
in the nectar of flowers visited by bees. which are hydrolyzed and
transferred to the bee pollen. The number and variety of phenolic
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(?B“”\/”’",j“"“ Contenido de compuestos fendlicos — Polen Apicola Zona Central
% Meétodo Folin Ciocalteu / Método del AlCI,

1400 -

1200 -

1000 Promedio polifenoles: 765 mg

EAG/ 100 g polen

800

g

Promedio flavonoides: 202 mg EQ/
100 g polen



Capacidad antioxidante — Zona Central (2&
7

Metodos ORAC-FL y FRAP e”°‘“"/3/m“

4

500

450 -

Promedio ORAC: 285 umol trolox/ g
polen

1 Promedio FRAP: 75 umol trolox / g
polen




Perfil fendlico - Identificacion

A\

0,12

A.U. A= 290 nm

0,00

Time4Pmin

(HPLC-DAD)
} Muestra 3 B/
FIA V1603/
, JU 10 .
9
_wwmum Mﬁ?’) 14
20 ' 60 80

FENOLES PRESENTES EN
TODAS LAS MUESTRAS

Miricetina
Quercetina
Acido siringico
Acido cumdrico

Acido abscisico

Quercetina
Media: 90 mg /100 g polen

Miricetina
Media: 180 mg/ 100 g polen



Table 3. Phenolic acids of honeybee pollen extracts (BPE) determined by HPLC-DAD.

Samples

Syringic acid

Cumarie acid

myg/ 100 gr bee pollen

Sinapic acid

Ferulie acid

Cinnamic acid

Abscisic acid

2016
1 28.8 £ 0.30 2.21+0.00 0 0 052+0,12 16,06 =0.12
2 15.39 + 5,03 1.31 +0.05 16.55 + 2.63 3.93 +0.89 0.39 + 0.04 9.29 + 0.20
3 21.90 £+ 0.36 325+ 0.21 0 0 (0 22.82+0.15
4 11.20 £ 0,20 1.61 £ 0.05 10,93 £ 0.08 9.97+0.15 56.17 = 0.50 15,98 + 0,24
5 19.65 + 0.63 2,62 + 0,09 4,63 +0.79 2.01 +0.87 19.38 + 0.08 24,14 + 0.28
6 17.34 £ 0.10 1.15+£0,03 0 0 2837 +0.13 27.49 £ 0,55
7 14,73 + 4,06 0,84 +0,18 0 0.84+0,15 11.48 £3.33 17.18 =0.19
8 12.81 + 0.06 1.94 £ 0,05 10,24 + 0.96 1291 £0.61 41,81 +£0.24 23,08 £ 0,38

2017
9 495+0.12 1.15=0.3 0 [1.23 £ 0.66 27.71 £ 0.04 14.58 £ 0.31
10 1688 +0.1] 421 £0,58 0 0 597 +0.05 7.89 +0.28
11 10,01 £0.13 1,06 +£ 0,22 0 [} (0 7.93+£0.13
12 4,30 4 0.06 0.96 £ 0.26 0 7.53 +1.87 7.63 £ 0,07 5.73 £ 0.38
13 0.17 +0.02 1.15+ 0.8 0 4.98 + 0,30 0 11.06 + 0.20
14 31,54 4+ 0,06 7.63 4+ 0,57 0 0 14,85 + 0,05 13.88 + 0.26
15 2.04 £ 1,09 0.19 & 0,05 0 4,63 £ 0,66 0 27.13£0.33
16 1298 =0.10 207 +£0.40 0 0 27.11 £0.13 9.34 + 0.08
17 0.64 + 0.05 506+ 2,14 126.82 + (.17 0 13.38+0.39 14.48 + 0.74
18 0.89 + 0.08 3.06 £ 0.05 87.67 £ 0.63 15,01 1,41 174,98 £ 0.45 | 97.44 + 0.61

2018
19 12.02+0.15 2.21 +0.03 0 0 0 28.59 =0.20
20 17.83 £ 0.52 2,38 £ 0.08 0 14,01 £0.28 26.78 +0.057 19.38 = 0.08
21 5.74 £ 0,26 1.37 £ 0.19 0 6.05 £ 0,39 0 5.90 £ 0.08
22 8.49 + 0,06 1.69 £+ 0,09 0 0 0 13,92 =0.20
23 8.15+ 0,06 1,26 +,19 0 10,05 + 1,30 20,20 + 0,43 11,45+ 0,08
24 20.87 £ 0.21 6.48 £ 1.87 1.41 £0.08 0 27.36 £0.17 21.80 £ 0.46
25 2.64+0.11 1.53 + 0.66 0 0 19,60 +0.05 22.55 +0.08
26 11.46 + 2.55 0.93 +0.3] 0 0 20.5+0.15 I8.14 + 0.40
27 4,06 + 0,07 0.54 4+ 0.05 0 0 0 10.26 + 1.00
28 28.78 £ 0.07 1.93 £ 0.06 0 5.54 £ 0.54 9.45 = 0.05 9.03 £ 0.65
29 24.53=0.15 4,79 +£0.09 31,02 +0.23 10,09 + 0,10 (0 2542 +0.20

e

ML A

i
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Table 4. Flavonoids of honeybee pollen ¢

Samples

Catechin

Myricetin

mg of /100 gr bee lmllcu

Quercetin

Kaempferol

Narigenin

tracts (BPE) determined by HPLC-DAD.

Ramnetin

Apigenin

2016

1 | 8754023 [ 49.56+0.18 | 94.50 4 1.66 | 52.25+0.24 0 0 72.82 = 0.48

2 [421%0.15 | 20.99 +1.52 | 53.50%+027 | 4.14+020 0 0 | 17589064

3 0 51.31 £0.24 | 76.06 + 1.45 | 11.02 + 0.47 0 0 173.98  11.12

4 449+ 0.3 78.40 =0.31 0 1,80 £0.41 0 0 2430 =051

5 0 58.25 +0.24 | 82.86+0.98 | 28.85+0.16 | 26.33 + 1.08 | 3.09+ 1.86 | 14.92 = 0.81

6 0 11561 £32 | 51.83+0.28 14.45 + 0.0 0 0 71.70 £ 2.11

7 |0 65.83 + 14.05| 21.71£2.01 | 31.86 % 7.71 | 14.07 + 3.56 0 0

8§ | 0 59.05 +0.36 | 73.19+0.86 | 30.74 + 0.56 | 14.98 + 1.79 0 0

2017

9 0 246.59 +0.51 | 115.71+0.61 | 17.82+0.27 0 0 15.16 = 2.39

10 | 8.61+0.08 [115.56 +0.24] 57.73£0.40 | 1.04+0.15 0 0 56.64 = 4.70

11 2.234£093 [465.6]1 £0.16] 5.74+0.21] 2.48 £(0.78 0 0 0

12 0 [224.06 +0.55] 24.58+046 | 12294027 | 0 0 8.8 0.4

13 0 637.74 +2.13| 94.30+0.46 | 1.04 +0.31 0 0 0

14 |15.87£0.22] 22.32 £2.19 | 128.75+ .21 | 3.74 +0.39 0 0 67.76 = 0.95
~ 15 | 0 68060 + 1.59| [[1.780.57 | 0.81+0.14 0 0 1562 0.11

16 0 303.99 = 0.64 ] 105.28 + 1.60 | 126.20 + 0.34 0 0 56.78 = 2.49

17 408.8 647 £0.24 21.66 £0,17 0 9.66 £ 1,51 | 3.49+0.31 0

18 0 6.25 +0.18 | 110.77 +0.52 0 0 4338+0.79| 18.24+592

2018

19 0 38.80+ 042 | 22.97+0.54 | 12.15 £ 1.41 0 449+ 1.53 [ 15.65 = 0.88

20 0 70.92 £0.57 | 137.11 £ 1.06 | 64.13 £ 0.36 0 0 15.50 = 0.83

21 0 316.92 = 0.57| 75.36 £0.63 | 47.39 = 0.4 0 0 0,00

22 | 6.29+0.08 | 363.89 +0.40] 120.64 + 0.31| 51.71 +0.14 0 0 44.01 3.1

23 0 301.98 +0.57| 99.53+0.86 | 5.8+0.23 "0 0 9.07+297

24 0 43.78 +0.46 | 134.24 + 3.03 | 135.20 + 0.39 | 28.72 + 1.44 0 10.23 = 1.46

25 | 1.64+0.55 |354.45 +0.89| 121. 14+ 1.13] 28.89:0.48 0 0 26.54 = 1.97

26 0 52.16 +0.16 | 145.98 + 1.18| 4.59£0.81 |24.95+2.28 0 3.53 £ 0.09

27 | 2314037 | 133.10 = 1.39] 84.22+20.77 | 16.83 = 0.82 0 3.95 % 1.31 | 275.63 = 12.62

28 0 4930 +0.22 | 17522+ 0.96 | 57.59 + 0.28 | 37.78  0.61 0 4.96 + 1.08

29 | 861+0.17 | 14.04 +0.33 | 133.68+ 1.10] 55.63 +0.36 0 0 53.66 = 0.09
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109 muestras de polen
apicola Chileno
estudiadas

Zona Norte (21)
(i)  Origen geografico y botanico
(i)  Perfil fendlico

Zona Central (69) (i) Capacidad Antioxidante

(iv) Actividad Antimicrobiana

Zona Sur (19)

Por primera vez un marcador quimico - QUERCETINA - fue
propuesto como indicador de calidad para el polen apicola
chileno! Potentes antioxidantes y antiinflamatorios naturales,
quercetina y rutina

Inhibicion de crecimiento de
Sreptococcus pyogenes

/ Bridi, R; Atala E.; Pizarro, PN; Montenegro, G. “Honeybee Pollen Load: Phenolic Composition and
RODLTGT Antimicrobial Activity and Antioxidant Capacity” Journal of Natural Products, 82, 559-565, 2019
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Honeybee Pollen Load: Phenolic Composition and Antimicrobial
Activity and Antioxidant Capacity

Raquel Bridi,*'T* Elias Atala,Jr Paula Nunez Pizal'ro,f and Gloria Montenegro'T

& Clte This: /. Nat. Prod. 2019, 82, 559-565 pubs.acs.org/jnp

'Departamento de Farmacia, Facultad de Quimica y de Farmacia, Pontificia Universidad Catélica de Chile, Avenida Vicuiia
Mackenna 4860, Macul, Santiago 7810000, Chile

sDepmamento de Ciencias Vegetales, Facultad de Agronomia e Ingenierfa Forestal, Pontificia Universidad Catélica de Chile,
Avenida Vicuna Mackenna 4860, Santiago 7810000, Chile

© Supporting Information

ABSTRACT: Honeybee pollen loads result from the agglutina-
tion of pollen grains and salivary secretions of bees. The potential
use of honeybee pollen as a food supplement greatly depends on
its chemical composition, which varies depending on the
botanical and geographical origin of the pollen grains. This
study aimed to characterize the botanical origin, chemical
composition, and antioxidant and antibacterial activities of
honeybee pollen from the V Region of Chile. The introduced
species Brassica rapa and Eschscholzia californica predominated in
the bee pollen analyzed. The honeybee pollen extracts showed
antioxidant and antibacterial properties, specifically against the
pathogenic microorganism Streptococcus pyogenes. Quercetin and
myricetin were found in all samples in large concentrations. The
separation of pollen loads from a multifloral sample demonstrated that E. californica pollen loads are responsible for antibacterial
activity. This sample also showed a high concentration of quercetin (304.8 mg/100 g of bee pollen). Based on the present
results, honeybee pollen from the V Region of Chile has been found to exhibit antioxidant and antimicrobial activities.

ddsldsnslold S Propo (1 in 3 O alals D

should help establish better quality control criteria for Chilean honeybee pollen and its potential use as a functional ingredient.
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Acuse de recibo de la presentacion electronica

La Oficina receptora (RO/CL) acusa recibo de una solicitud internacional PCT presentada mediante
ePCT-Filing. Se han asignado automaticamente un numero de solicitud y una fecha de recepcion (
Instrucciones administrativas, Parte 7).

Numero de envio:|050055
Numero de solicitud:|PCT/CL2019/050055
Fecha de recepcion:|04 julio 2019
Oficina receptora:|Instituto Nacional de Propiedad Industrial (INAPI) (Chile)
Su referencia:|273198-WO
Solicitante:PONTIFICIA UNIVERSIDAD CATOLICA DE CHILE
Numero de solicitantes:|1
Titulo:]FORMULACION QUE PERMITE PROTEGER POLIFENOLES,
EN PARTICULAR LOS OBTENIDOS DESDE UNA EXTRACCION
DE POLEN APICOLA

Documentos enviados:|273198WO0-appb-000001.pdf 238381
(273198-WO_MEMORIA DESCRIPTIVA.pdf)
273198WO-appb-000002.pdf 41831
(273198-WO_REIVINDICACIONES. pdf)
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Article
Honeybee Pollen Extracts Reduce Oxidative Stress and
Steatosis in Hepatic Cells

Juan Esteban Oyarzun 1 Marcelo E. Andia 100, Sergio Uribe 1 Paula Nuiiez Pizarro 2, Gabriel Nuifiez 3,
Gloria Montenegro * and Raquel Bridi 2*

! Biomedical Imaging Center, School of Medicine, Pontificia Universidad Catalica de Chile, ANID-Millennium
Science Initiative Program-Millennium Mucleus for Cardiovascular Magnetic Resonance, Santiago 7820436,
Chile; jeovarzu@iuc.cl (J.LE.O.); meandia@uc.cl (M.E.A.); suribediuc.cl (5.U.)

?  Departamento de Farmacia, Facultad de Quimica, Pontificia Universidad Catélica de Chile, Avda Vicufia

Mackenna 4860, Santiago 7820436, Chile; pjinunezéiuc.cl

Departamento de Ciencias Vegetales, Facultad de Agronomia e Ingenieria Forestal, Pontificia Universidad

Catdlica de Chile, Avda Vicufia Mackenna 4860, Santiago 7820436, Chile; ginunez@uc.cl (G.N.);

gmonten@uccl (G.M.)

*  Correspondence: rbridifiuc.cl; Tel.: +56-2-354-1580

Abstract: Nonalcoholic fatty liver disease (NAFLD) is a major cause of morbidity and mortality
worldwide. Additional therapies using functional foods and dietary supplements have been investi-
gated and used in clinical practice, showing them to be beneficial. Honeybee pollen from Chile has
shown a large concentration of phenolic compounds and high antioxidant activity. In this work, we
characterized twenty-eight bee pollen extracts from the central zone of Chile according to botanical
origin, phenolic profile, quercetin concentration, and antioxidant activity (FRAF and ORAC-FL).
Owur results show a statistically significant positive correlation between total phenolic content and






Factor diferenciador de mieles chilenas

Protegido por la Universidad como SECRETO

APF Factor: “Active Patagonia Factor” INDUSTRIAL denominado "graduacion de mieles en
' relacion a su actividad bioldgica Graduacion en Mieles
https://apfhone

en relacidn a su Actividad Biologica y determinacion
de APF Factor que indica “Active Patagonia Factor””
contra Escherichia coli, Staphylococcus aureus y
Salmonella entérica
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Unique Patagonia Factor (UPF)
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Honey Analysis
I. Botanical Origin
Methodol ogy:

The polen analyss was camied oul following the prolocal indicaled in Chilean Morm MCH
FI81-2005 * Denominaciin de Origen Bolénico medianie ensayo Melisopalinolégico®, which

Bloactrities of phenolic blend extracts from Chilean koney and bee paolken, CyTA - lournal of Food,
170, 754763 )

is Te official standard nomm Tor the delermination of Botaresal Origin of haney in Chile Results
(Monteregra, 2008) Tabie 4. - Average measurement in mm of S inhibition Tone for sach bacherium used
Table 2 - List of samples analyzed, with e number of polen morphs found for each, the main Inhibition zone (mm) for each bactesium
species with fs percentage of participation and the secondary speckes with its percentage ol Honey Shaphplocoscus Efchenchia | Sakmomela anfdnca APF
rcipation. - ;
Humber niage ~— ﬂﬂ'ﬂlﬂﬂ ALVALE el &, Typhi LEVEL
Sample of Daminant (%) of Secondary (%) of Penicilin G 15,040 0,00 0,00
Code | Species SPecies dboimainand SpeciEs secondary Straplomycin 24,04 23,00 25,00
present species Spicins MEZOTS 18,67 11,33 12 87 100+
Wainmanna Caidcuwvia
M20TE g i R 63,09 — 14,12
. Water content
Honey Results Water content was determined using the methodology referred to im the Official Chilean Standard

The honey analyred comespond bo the following calegories, acconding 1o the classification
of Chilean Marm NCh N* 2981 -0 2005:

Table 2.- Classification of fhe honeys analyzed acoording 1o botanical ongin.

Sample | Beckeeper|a) Classification
1 | s2075 vk ¥ Lira Tl Tiren [Wmmz;mmmm} undfloral
ay

Il.  Determination of antimicrobial activity

Method: Well Diffusion Agar (WDA)

Bacleria strains Eschanichia colf ATDE-25022, Staphdococtus auwrans ATCC-25023, and
Baimanals entdnca sv. Typhi ATCC-TO0E23 were used. The sirains wene propagaled on
Musller Hintan agar 24 b in advance. Then, cafain colonies were sslected and diuled in
saline sokilion o efsure a concentralion of 108 CFLVmML (0.5 McFarfand standard; Beclon-
Dickinson & Comparny, USA) With a swab, sirains wene plated on peiri dishes with Mueller
Hinban agar, and & mm diameder holes were made in it and filked with 100 pl of exiracis.
The Pelri plales were incubated for 24 hours al 35°C. Then, the nhibiSon diameler that
appeared around each hole was measured. Waler was wsed as a negalive conbral (NCCLS,
2002, For blends, the expecied zone inhibilion diameter was caloulabed from propartional
mass balances (P. velisquez, G. Montenegro, A& Geordano, M. Retamal & L M. Valenzuela |2009)

NOh 2026 Of. 7006 - Determination of waber content. This anadysis is based on the measuremaent of
the refractive index of liquid honey at a stable temperature of 20 * C. According 1o the reading of
the refractive indes, the water content (g / 100g], a5 a peroentage, is determined in a table.

Tabla 5.- Resuls of moksiure analysis for each sample analyzed, for @ portion of 100 gr, indicabing i
each case T unk of measuremeen .

Anslysis | Unity of naas st | oucs for 10050
M2OTE
Humidity percaniange 17 B0




Iv. Ash contents
The determination of the ash content was made acconding to the Officlal Chile Standard MNCh 3102

Of. 2007 - Determanation of ash. The haney is reduced to ashes at a temperabune na higher than S00
* C and the mass of the residue obtained is determined. Percentage cbtained by the difference in

weight of the sample and the weight of the caldned haney.

Table 6.- Resuls of mosture analysis for each sample analyzed, for a portion of 100 gr, indicating in
each case e unit of measuremesnt.

Analysis | Unity of measursment [T tor 10097
Ash contant perceniage 038

V. Hydroxymethylfurfural content{HMF)
The HMF content was measuned acoording to the Officiad Chilean Standard MCh 2046 Of. 2007 -
Determination of the: content of hydrowymetiyifurfural. The method |5 based on determining the
HMIF content, by U molecular abeorpteon specbrophotomebry, measwring the absowbance at
wavelengths of 288nm and 336nm.

Tabla 7.- Results of molsture analysis for sach sampls analyzed, for & porSon of 100 gr. indicating in
each case e unil of measuremeent.

Analysis | Unity of measurement Lﬁw”"—
HMF content makg 064

Wl. Reducing Sulfite Anaerobes Spores

The spore cownt was performed according to the Chilean Standard NCh3123: 2002 Honey -
Determination af Clostridium sulfite-reducing agents - Cownting method. The method consists of
detecting and counting clostridium bacteria using & oultune medium containing sodium sulphite.

These bacteria exert a sulphite-reduscing action on sodium sulphite, reducing it to sulphide. The

sulfur reacts with the fierric citrate, forming an ron sulfide precipitate arcund the colonses, allowing
‘them to ke counded

Table 8- Sulfte redudng anaembic spore counl analysis resulls for each sample analzed,
mxpressed in oolony forming units (GFU) per Enmd [=Tara] N

Andlisis Uniity of meas urement ““"“1’;—;"‘“'
Clostridium spores

UFCigr =1

This sl called: "Active Patagonia Factor,” whose abbreviation will be APF indicates
different levels of biological activity — conltrolling the growth of 3 pathogenic bacteria
(Exchenchva coli, Staphplococcus aweus, Salmonels enterica) of Chiean MHoneye frem
the Native Forest and the extreme south of the country.

The seal was created based on the resulls of scienlific experimentation with more than
500 Chilean honeys of single-flower botarical and known origin coming from species of
natural plant communities of Central Chile (evergreen sclerophylious scrub) and plant
communities of southem Chille (Rainforest)

In each of the honeys collecied from apiaries located in these wild areas, we determinad the
lotal growth controling activity of 3 pathogenic bacteria: Escherichia col, Staphylococcus

asursus, Saimonella enterica following the methodology described in this analysis.

Ths certificate is issued in the name of José Yuraszeck.

» &
é?fu,y Q. fraca—
Gloria Montenegro R
Director
Laboratorio de Botdnica y de Productos Natursles
Laboratorio de Calidad Apicola
Departamento de Ciencias Vegetales
Facullad de Agronomia e Ingenieria Forestal
Pontificia Universidad Catdica de Chie.

gmonien@uc.cl



This seal called: "Active Patagonia Factor,” whiose abbreviation will be APF indicates
differant levels of biological activity — controlling the growth of 3 pathogenic bactena
(Escharnchia col, Sfaphylococcus auneus, Salmonella anferica ) of Chilean Honays from
the Mative Forast and the extreme south of the country.

The seal was created based on the resulls of scientific exparmentation with more than
500 Chilean honeys of single-flower bolanical and known origin coming from species of
naftural plant communities of Central Chile (evergreen sclerophyllous scrub) and plant
communities of southern Chile (Rainforest)

In each of the honeys collected from apiarnes localed in these wild areas, we delemmined the
fiodal growth controlling aclivity of 3 pathogenic bacleria: Eschenchia cali, Staphylococous
auraus, Saimonella enferica following the methodology described in this analysis.

This cerfificate is issued in the namea of José Yuraszeck.

" =y
é?:"'u_ﬂr a. fto—
Gloria Montenegro R.

Laboratorio de Bofanica y de Producios Maturalas
Laboralonio da Calidad Apicola
Departamento de Ciencias Vegelales
Facultad da Agronomia & Ingenieria Foresial
Poniificia Universidad Caldlica de Chile.

Anexxes

Table 5.- Total pollen grains and corresponding percentage of species found in the pollen fraction

of honey M2002.
2002 Range 95%
S{Hﬂl!! Common name n" aﬂlﬁl Pumnugu *]. Min Max
Taraxacum afficinale dinte de ledn 3 0,500 0564 | -0,064 | 1,084
Fsomlea glanduioss culen B 0,B33 0727 | 0108 1.561
Foenicolum wigare hinajo a 1,333 0918 | 0418 2251
Calleta bistrix cunco 12 2,000 1,130 | 0E&0 | 3,120
Gauithana mucronaty chauwra -] 3,000 1,365 | 1,835 4 365
|BuddVefa gicboss maboo FS | 3,500 1471 2029 | 4.9
Castanea satva castfio a5 4,333 1,629 | 2704 5865
Tepwala stpuans tepd £ E, 333 1949 | 4,384 | 8282
Lomaha hirsufa radal I E,333 1949 | 4384 | 8282
| risindelia chilenm s gL 45 T,EET 2,139 | 5538 | 9708
Rub s consiroius ZmrZmora 8 B B33 2,271 | 8563 | 11,104
Weinmanmia inchosparma tinea i1 11,000 2,504 | B 408 | 13,504
Lotus pedunowahis aldalia chilola AT 14,500 2,817 | 11,883 | 17,317
Caloclmas panicutsts faca 178 20 B33 3,661 | 26,172 | 33,484
Tobs' 600 100, 000

Figure 1 - Percentage participation graph, showing the species whose pollen was detacted in the

B2002 honey sample.

Baotanical Origin
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JEM
JPM Exportaciones Ltda

Santiago, Chile

Sitio 16 sector Maestranza — Hospital- Paine
(562) 2825 0191

Iy ion@jpmex; iones.cl

Solicitud de analisis para Certificacion Active Patagonia Factor

Fecha: 6 de enero de 2021
Razén Social: Colmenares de Caburga SpA
N° lotes por analizar: 1 (uno)

Completar la siguiente tabla con la informacién de los lotes a certificar:

Kgs total de Kgs total a
ID Lote Zona de Origen | Produccién Lote certificar

#1 M2075 Caburga 322 Kgs 300 Kgs
#2

#3
#4
#5
#6

Definicién de Lote:

1. Lote de Produccién: Miel natural de abejas proveniente de la misma Razén social cosechada desde un apiario Gnico yenun
periodo de tiempo d inado, pondi aun mes ¢; io.

2. Lote de Homogenizacién: Miel natural de abejas que resulta luego de un proceso de homogenizado de al menos 4 horas
provenientes de uno o varios lotes de produccién de miel. Cada lote de homogeneizacién debe estar identificado con un 1D
unico y debe tener respaldada la trazabilidad de todos los lotes de produccién que lo constituye.

Este documento ser4 valido como requerimiento oficial y aprobacién final para que la Pontificia Universidad Catélica de Chile
“PUC" proceda analizar estas mieles bajo la metodologia para ser certificada como Active Patagonia Factor “APF".

En caso de que la miel analizada cumpla los estandares determinados por la “PUC" para ser certificada “APF”, sélo se podra
comercializar con el factor APF la cantidad de Kilos determinados en este documento.

Para oficializar su solicitud de analisis se requiere enviar este documento firmado y timbrado al e-mail

jpmolinao@jpmexportaciones.cl.

7

\

oSS MU S el

Firma y timbre Empresa solicitante Firma y timbre JPM Exportaciones Ltda

COLMENARES DE
CABURGA SPA
RUT: 77.014.802-2




- Taller Apicola en Pumanque
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Taller Apicola y entrega de certificados. Teatro Municipal
de San Francisco de Mostazal

-y

Blozona Aplcolas
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ANTIPARASITARIO EN BASE A EXTRACTOS

VEGETALES .Naturalmente Eficaz
CLEANVET

Combinacion de extractos vegetales fendlicos y terpenicos
sinergicos de plantas nativas chilenas, como Nalca, Maqui,
Tiaca, Canelo y Matico ademas aceites esenciales de
eucalipto, lavanda y romero. Licenciada a patente por la

empresa
maximiliano@herbumcare.com
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un producto de



Un apoyo a la salud y el medio ambiente: pesticidas
y repelentes organicos

r \ .
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En este panorama, un equipo de investigadores de la Facultad de Agronomia e Ingenieria Forestal,
liderados por la académica Gloria Montenegro, ha impulsado el desarrollo de pesticidas organicos
a base de extractos de plantas nativas chilenas, para su aplicacidon en apicultura y agronomia,

los que ha demostrado grandes niveles de eficacia.

Por ejemplo, Cleanvet, tecnologia desarrollada por el equipo de Montenegro y patentada
previamente, es un repelente natural que combate pulgas y garrapatas en mascotas.

Este ya se esta comercializando.



MUCHAS GRACIAS




CARACTERIZACION DEL MERCADO DEL PORTAFOLIO DE
PRODUCTOS TECNOLOGICOS DEL POLO FACTIVE

* Demanda creciente de alimentos saludables que contribuyan en
forma natural al bienestar de las personas, en especial, en la
situacion de vulnerabilidad de salud generalizada que impone |a
pandemia.

 Como todo principio bioactivo proveniente de recursos
naturales, los factores de éxito se relacionan con la abundancia,
rendimiento, estabilidad, y pureza de la materia prima.



PROPUESTA DE VALOR DE LOS PRODUCTOS TECNOLOGICOS
DEL POLO FACTIVE

: nuevos y mejores nichos de mercado para la materia prima de pequeinos y
medianos productores.

del pais, evolucionando de su explotacion y comercializacién en su
estado natural, hacia etapas de mayor valor agregado como
, que podrian integrarse a las estrategias terapéuticas para contribuir con
efectos que mejoran la calidad de vida de las personas.

* Lo mas urgente y relevante es validar los productos desde |la perspectiva tecnoldgica; iniciar
acciones de Pl y con ello valorizar la inversion en I1&D realizada hasta la fecha, e iniciar un proceso
orientado al empaquetamiento de los mismos.
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Informe Proceedings of the National Academy of
Sciences (PNAS).2020

El glifosato es sospechoso de ser cancerigeno. Ahora, investigadores de la Universidad de Texas
concluyen que el glifosato es peligroso para las abejas, segun la revista cientifica Proceedings of
the National Academy ofScienceséPNAS). Para su estudio, los cientificos alimentaron a las abejas
con una solucion de azucar con glifosato, en una concentracion que también se produce en el
medio ambiente. En otro grupo, el de control, las abejas recibieron azucar sin herbicida.

Después de tres dias, las abejas que recibieron el coctel de glifosato habian perdido algunas de
Sus Bacterias benignas en el intestino. Por eso los investigadores concluyen que el glifosato puede
debilitar el sistema inmunoldgico de los insectos alterando su microbioma intestinal. Esto, segun
los cientificos, es una prueba de que el glifosato contribuye al declive de las abejas meliferas en
todo el mundo.

El Parlamento Europeo pide la prohibicion de estos herbicidas para el aino 2022. A finales de
2017ala Comision Europea recomendo extender la licencia por cinco afios. En 2022, podria tomar
otra decision.



Biol Res 46: 341-345, 2013

Biological applications of honeys produced by Apis mellifera

Gloria Montenegro® and Enrique Mejias’

" Departamento de Ciencias Vegetales, Facultad de Agronomia e Ingenieria Forestal, Pontificia Universidad Catdlica de Chile. Av. Vicuia Mackenna 4860, Macul, Santiago,
Chile. Postal Code: 6904411 - Phone: 56 2 23547216 Fax; 56 2 25520780.

ABSTRACT

Honey is a natural product with many attributes that are useful for humans. The consumption of honey is increasing because of its
beneficial biological properties, including antioxidant and antibacterial activities. Even thnugh honey is produced worldwide, many
variants of this product have not been studied and their biological potential for alternative uses has not been evaluated. Because of

its varied endemic native flora, Chile produces several types of honey. It is likely that these apian products have important biological
properties inherited from specific floral sources, but it is absolutely necessary to conduct further chemical analyses to identify and
characterize these biological attributes. Sadly, the potential antimicrobial and antitumor activities of Chilean honeys remain unproven at the
present time. Further studies are needed to identify these attributes. In addition, the impact of human activities on the natural production
of hnney by bees should be considered. The use of hﬂney as an environmental marker of pollution should also be considered, and care must
be taken to diminish the effect of industry and human procedures on natural environments

Key words: Honeys, Antioxidants, Natural Antibiotics, Environmental Bioindicator
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The medicinal value of honey: a review on its benefits to human
health, with a special focus on its effects on glycemic regulation

Manuel E. Cortés1,2, Pilar Vigil2, and Gloria Montenegro
Cien. Inv. Agr. 38(2): 303-317

Honey, a natural substance produced by honeybees, is composed of a complex mixture of carbohydrates, water, and a small amount of proteins,
vitamins, minerals, and phenolic compounds. Fructose, glucose and maltose are among the
various types of sugars present in honey. Used for millennia as both food and medicine, honey
has been associated with improved antioxidant capacity, modulation of the immune system,
antimicrobial activities, influence on lipid values (through antihypercholesterolemic effects)
and regulation of glycemic responses, among other benefits. The aim of this article was to
review the effects of natural honey intake on human health, with particular reference to its
influence on glycemic regulation. Several studies have focused on the potential use of honey as
a nutritional supplement for healthy individuals and for those with impaired glucose tolerance,
diabetes, and their related comorbidities. Such investigations have found that, compared to
glucose and sucrose, the consumption of honey decreases glycemic levels and blood lipids

in healthy, diabetic and hyperlipidemic individuals. Moreover, long periods of honey intake
seem to reduce fasting glucose levels in humans, suggesting that honey consumption influences
plasma glucose regulation, mainly through a normo- or hypoglycemic effect. Therefore, honey
may be proposed as a nutritional dietary supplement for healthy individuals and for those
suffering from alterations in glycemic regulation.

Key words: Diabetes, flavonoids, glycemic regulation, honey, insulin resistance, nutraceuticals,



Phenolic profiles of nectar and honey of Quillaja saponaria Mol.

(Quillajaceae) as potential chemical markers

Gloria Montenegro, Javiera Diaz-Forestier, Carolina Fredes and Sharon Rodriguez
Biol Res 46: 177-182, 2013

* Quillaja saponaria Mol. (Quillajaceae) is one of the most important melliferous species in Chile, mainly as a source of monofl oral honey. Honey made by A. mellifera
presents biological activity against pathogens and antioxidant capacity associated with the presence of phenolic compounds deriving from the nectar, as a result of
bee honey foraging. The aim of this study was to identify and quantify the phenolic compounds from the fl oral nectar of Q. saponaria and the honey made in
apiaries in the central zone, and compare the composition of the chromatographic profi les of nectar and honey to known phenolic compounds. The results
obtained by HPLC-DAD (high-performance

* liguid chromatography with diode-array detection) showed a similar profi le of phenolic compounds, in which gallic acid, myricetin, rutin,

* quercetin and naringenin were identifi ed. The phenolic compounds detected could be used as a reference for future studies for determining
* potential chemical markers of this honey, complementing the present identifi cation of honeys by determining their botanical origin. The

* identifi cation of bioindicators of the fl oral origins for honey of this species could provide added value to honey commercialization by

* certifying the botanical origin of their chemical features and biological attributes.

* Key words: Apis mellifera; chromatographic profi le; fl oral nectar; honey; phenolic compounds; Quillaja saponaria.
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Caracterizacion fisicoquimica de las nanoemulsiones triples
y porcentaje (%) de encapsulacion utilizando los marcadores
dcido cindmico, quercetina y miricetina.

164+8 188+10 2214
0,094 0,122 0,147
+8+x1 +29+4 +3017
94 +5 84+1 96 + 3
92+19 861 95+ 4

(Promedio + D.S, n=3).

Composicion de nanoemulsion
multiple W/O/W prototipo.

cantidad
1,2 mL
900 mg
6 mg
600 mg
360 mg
60 mg
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