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Why to study endemic plants?

Chile's case: having a small number of species,
it has a large percentage of endemic plants, 

almost 50%. More or less than 5000 Chilean
species, 2500 are endemic. 
(C. Marticorena,  "Composition of the vascular flora of Chile,
" Wild flora of Chile  (Jürke Grau & Georg Zizka (eds.), Sonderheft 19, Palmengarten, 1992), p. 74).

This is simple: It is the second country 
in the region with the most endemism
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Techniques Combining: Liquid
chromatography (HPLC, UFLC or UPLC) 
with UV detectors
(UV or diode array, DAD or PDA), and A 

mass spectrometer (usually a ToF, a 
quadrupole, 
An ion trap, or a hybrid such as the Q-
orbitrap). Connected by an interface 
(APCI, ESI)

Search by Tentative identification of compounds:
What are hyphenated HPLC-PDA-MS methods? 

A.  QQQ-MS

C. TOF-MS

D.  Orbitrap-MS
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Q: quadrupole; CC: colision cell; d: detector; IT: ion trap;
p: pusher; (TO)F: (Time-Of-) flight; r: reflectron; t: trap;
O: orbitrap; FT: Fourrier transform
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LC-MS analyses of endemic fruits from Chile…

Chequen  and arrayán, tipical plants

Cold Valdivian forest
Arrayan, chequen, murta,
calafate, maqui

Small edible berries

Chilean berries…

CHEQUEN MURTA
ARRAYAN

BLUEBERRY              MELI                    CALAFATE
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Some dietary supplements

Fingerprints of berries

Anthocyanins mainly
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Anthocyanins (ESI-MS-MS) 
ion trap

delphinidin cyanidin malvidinpetunidin

Full MS

MS1

MS2

Weinmannia trichosperma

Treatment of chronic diarrhea.
Prevention of some types of cancer. 

Promote the healing of wounds
caused by burns

Went to the fair found bark of this
Its bark is widely used in traditional
Mapuche medicine:
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CONTERCURRENT PARTITION CHROMATOGRAPHY allow separation
from bark of W. trichosperma in only one step! 

Half an hour!

HEMWAT 1:9:1:9 v/v 
Dio un valor de k value de 1,55 + 0,09
(Thermo UHPLC-orbitrap MS)

Frontiers in Pharmacology, 2020. doi: 
10.3389/fphar.2020.00780, May 2020 

CONTERCURRENT PARTITION CHROMATOGRAPHY

• CPC one step, (from 11g of extract 270 mg pure compound).

Frontiers in Pharmacology, 2020. doi: 
10.3389/fphar.2020.00780, May 2020 
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Relationship among
the isomers

Mainly four isomers by HPLC MS
Of astilbin

Frontiers in Pharmacology, 2020. doi: 
10.3389/fphar.2020.00780, May 2020 

GalanthamineIsoastilbinGallic acidTincture of W. 
trichosperma

Infusion of W. 
trichosperma

Assay

---438.3 + 22.2a442.1 + 21.1aTPC

---15.75 + 0.11b15.54 + 0.11bTFC

33.1 + 2.1d33.1 + 2.1d0.4622 +
0.0015k

20.83 + 2.18c20.58 + 2.46cDPPH IC50

2.525 + 0.2611d2.525 + 0.2611d0.09855 +
0.00026k

3.055 + 0.082c3.070 + 0.095cABTS IC50

0.1494 + 0.0166f0.1494 + 0.0166f-2.650 + 0.532e2.700 + 0.554eFRAP

-1901+ 33.5g-1248+ 32.3g1270+ 36.5gORAC

0.26+ 0.02h (69.42 
% at 3.48 µM)

4.68+ 0.03h (51.70 
% at 2.2 µM)

-3.08+ 0.02h

(33.5 % at 1 mg mL-1)
3.13+ 0.03h

(33.8 % at 1 mg 
mL-1)

Acetylcholines
terase 

inhibition IC50 

3.82+ 0.02h8.51+ 0.03h (50.10 
% at 2.2 µM)

-2.76+ 0.08h

(33.12 % at 1 mg mL-1)
2.94+ 0.08h

(33.12 % at 1 mg 
mL-1)

Butirylcholine
sterase 

inhibition IC50 

-34.29 (at 10 µM)

80.71 (at 40 µM)

-82.71i

(at 0.05 mg mL-1)
82.86i

(at 0.05 mg mL-1)
5-hLOX 

inhibition 
(%)

Table 3. Total phenolics, flavonoids, antioxidant, 5-hLOX and inhibitory potencies 
of choline esterase inhibitors for infusion and tincture of W. trichosperma and
main isolated isoastilbin.

All values were expressed as means + SD (n = 3).
a expressed in mg of gallic acid equivalents per gram of dry plant.
b expressed in mg of quercetin equivalents per gram of dry plant.c expressed in μg of extract per mL.

d expressed in μg of isoastilbin per milliliter. e expressed in mmol Trolox equivalent per gram of dry plant.
f expressed in mmol trolox equivalent per mg of isoastilbin. k expressed in μg of gallic acid per mL.

g expressed in mM Trolox equivalents per 100 grams of dry plant.
h IC50 in mg per mL. i Concentration Stock Solution equal to 1.52 mg per mL-1

13

14



13-06-2023

8

Chemistry and bioactivity of Lichens 
from Antarctica

grant INACh RT 16 17

• New depside from lichen Everniopsis trulla by 
metabolomics UHPLC–DAD–MS analysis

• CHROMATOGRAPHIA, 2017 Metabolomic Analysis of the Lichen Everniopsis trulla Using Ultra High Performance 
Liquid Chromatography-Quadrupole-Orbitrap Mass Spectrometry (UHPLC-Q-OT-MS)

Chemico-Biological Interactions 372 (2023) 110357

Molecules 2022, 27, 8086. https://doi.org/10.3390/ molecules27228086 
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Promising for Alzheimer

Molecules 2022, 27, 8086. https://doi.org/10.3390/ molecules27228086 

Baccharis grisebachii

Endemic species Baccharis grisebachii Hieron
(Asteraceae, name 'quilchamali ‘) used as digestive
gastroprotective, wound healing
in Argentina. Molecules, 2019, 442415.
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Metabolites of Baccharis grisebachii

Molecules, 2019, 442415.

SANKY Corryocactus brevistylus (Schumann) Britton & Rose 

Frontiers in Pharmacology, 2020, 11, 417 

fruit, consumed in Bolivia, Chile and Perú, 
quite acidic,  for the preparation of juices, 
you can combine it only with wáter
or take advantage of its nutrients by
mixing it with other fruits,
such as grapes, strawberries,
or blueberries
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It has flavonoids vitamin C, phenolic acids

Profilactic use for stomach illnes

Frontiers in Pharmacology, 2020, 11, 417 

Reduction of rat stomach injuries
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Tumbo or curuba…
Passiflora tripartita 

A claimbing fruit from the Andes
Used a lot for sour flavored juice

and by sedative properties of the leaves

Upper HPLC trace: 
peels, Lower pulp (280 nm)

Molecules 18, 1672-1692 (2013)

HSCCC chromatogram (280 nm)

Five compounds were isolated by HSCCC, including 11: schaftoside,
13: vicenin II, 16: vitexin, 19: orientin and 31:  acetyl-methyl-orientin

juice

peel
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Flavonoids C-glicosilated
(full MS and MS-MS)

Molecules 18, 1672-1692 (2013)

Molecules 18, 1672-1692 (2013)

-90,
-120,
-240 daltons

Some isolated by HSCCC y 40 detected using ion trap
c- glycosides! Venotonics and sedative!

Bruker esquire ESI ion trAP
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Queule, unique species

Old species, Dinosaurs helped to spread seeds in the past! 

The gomortegaceae (Gomortegaceae) are a family of angiosperms of the order laurales
It has a single genus Gomortega and a single species Gomortega keule

fingerprints
Coumarins, flavonoids, fatty acids…

Interesting compounds!

Oxilipins, dietary fatty acids!

Flavonoids, phenolic acids

coumarins
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Food Research International 
54, 532-543 (2013). 

ToF analyzer…
UV pda

Black mount
Heliotropium taltalense from ATACAMA

There were no studies!
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Plant Metabolomics
orbitrap

ISOLATED COMPOUNDS
Possible Antihipertensive use

• Molecules 2020, 25(14), 3105; 
https://doi.org/10.3390/molecules25143105
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Extremophile`s culture with red antioxidant carotenes
FROM ATACAMA SALINE LAKES

HPLC coupled to orbitrap MS
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Conclusions

FLORA From CHILE ARE SPECIALLY INTERESTING!

Research can generate growth and economic resources in Chile 
and in the world!

Researchers are always Invited to
collaborate with UHPLC HR-MS!
mario.simirgiotis@uach.cl 

Moon Valley, Chile

Lagunas de sal, El tatio

Mercado fluvial, Valdivia
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Mercado fluvial Valdivia
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