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Why to study endemic plants? W @ %
e Chile !
Chile's case: having a small number of species, N i
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 (Jurke 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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o
Search by Tentative identification of compounds:
What are hyphenated HPLC-PDA-MS methods?

&
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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) B

= MORE USED COMBINATIONS

Low resolution

Slow scanning speed

Low resolution

Fast scanning speed

isolation fragmentation scanning

C. TOF-MS p d High resolution
=t | |, 2 M
= —_— 3;, Fast scanning
Q/IT cc . Selectivity
=\ |= UHPLC
r — p—
D. Orbitrap-MS t - . . Global
PRI High resolution
> >
S i——d E Fast scanning
Q/IT cc
+ — m Q: quadrupole; CC: colision cell; d: detector; IT: ion trap;
=z - p: pusher; (TO)F: (Time-Of-) flight; r: reflectron; t: trap;
0 FT O: orbitrap; FT: Fourrier transform
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LC-MS analyses of endemic fruits from Chile...

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

Small edible berries

Regién del Biobio

_ Avpavin

Chequen and arrayan, tipical plants
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Chilean berries...
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Fingerprints of berries
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Analytical Methods
Anthocyanins and antioxidant capacities of six Chilean berries
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by HPLC-HR-ESI-ToF-MS o M
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Anthocyanins (ESI-MS-MS)
ion trap
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Mapuche medicine:

caused by burns

Weinmannia trichosperma

Went to the fair found bark of this
Its bark is widely used in traditional

Treatment of chronic diarrhea.
Prevention of some types of cancer.
Promote the healing of wounds
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CONTERCURRENT PARTITION CHROMATOGRAPHY allow separatio
from bark of W. trichosperma in only one step!
Half an hour!

i

e
o0 | ﬁ;‘mhinnﬁﬂhém.h flepion | 7s

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
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CONTERCURRENT PARTITION CHROMATOGRAPHY

* CPCone step, (from 11g of extract 270 mg pure compound).

IERRERARERRENS]

Frontiers in Pharmacology, 2020. doi:
10.3389/fphar.2020.00780, May 2020
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Mainly four isomers by HPLC MS
Of astilbin
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Isoastilbina
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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.

Infusion of W. Tincture of W. Isoastilbin Galanthamine
trichosperma trichosperma

442.1+21.1°

438.3 +22.2°

15.54 +0.11° 15.75+0.11° = = =
20.58 + 2.46° 20.83 +2.18° 0.4622 + 3314219 33.1+2.19
0.0015%
3.070 +0.095¢ 3.055 +0.082¢ 0.09855 + 2.525 +0.2611¢ 2.525 +0.2611¢
0.00026*
2.700 +0.554° 2.650 +0.532¢ - 0.1494 +0.0166" 0.1494 +0.0166"
1270+ 36.58 1248+ 32.38 - 1901+ 33.5¢8 -
‘Acetylcholines 3.13+0.03" 3.08+ 0.02" = 4.68+0.03"(51.70  0.26+ 0.02" (69.42
terase (33.8%at 1 mg (33.5% at 1 mg mL?) % at 2.2 uM) % at 3.48 pM)
inhibition 1C, mL?)
Butirylcholine 2.94+ 0,08 2.76+ 0.08" = 8.51+ 0.03" (50.10 3.82+0.02"
sterase (33.12%at 1 mg (33.12 % at 1 mg mL?) % at 2.2 uM)
inhibition 1C, mL?)
5-hLOX 82.86' 82.71 = 34.29 (at 10 pM) =
inhibition (at 0.05 mg mL?) (at 0.05 mg mL?)
(%) 80.71 (at 40 pM)

All values were expressed as means + SD (n = 3).

2 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 pg of extract per mL.
dexpressed in ug of isoastilbin per milliliter. © expressed in mmol Trolox equivalent per gram of dry plant.
fexpressed in mmol trolox equivalent per mg of isoastilbin. ¥ expressed in g of gallic acid per mL.

9 expressed in uM Trolox equivalents per 100 grams of dry plant.

" 1C,, in pg per mL.' Concentration Stock Solution equal to 1.52 mg per mL"!

v
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Chemistry and bioactivity of Lichens
from Antarctica
grant INACh RT 16 17

15

* 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)

soessssss (b

e | : ? \;J /“
Molecules 2022, 27, 8086. https://doi.orQ% L%OJ olecule L’%Otl6 [ﬁ}

Chemico-Biological Interactions 372 (20é3)"110‘35’7 T
T T
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Promising for Alzheimer

| Figure 3. Binding mode and pmedjcled ions of selected comp from

| Lecaria brialmontit, Pseudepheb and phorus globosus extracts and residues of the
Torpedo californica acetvlchchnesmase (l'cAChE) catalytic site; (A) Barbatic add at the catalytic

|site; (B) Lecanoric aad at the catalytic site; (C) Brialmontin 2 at the catalytic site; (D) Tetra-
hydroxytricosanoic acid at the catalvhc site; (E) Sphaerophorin at the catalytic site; (F) Sekikaic acid
| at the catalytic site.

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

Table 2. Gastroprotective effect of B. grisebachii LD on ethanol induced gastric lesions in rats.

B. grisebachii Gastroprotective Effect

Treatment (mg/kg) Ulcer Index % Lesion Reduction

LD (250) 96

LD (500) 56.0

LD (750) 932

Omeprazole (60) 342

Control EXOH 0
Ulcer index: pereent
(ump ared with untreated controls. Or Asterisk differences
from the cont ok *** p < 0,001 and ** p< DUi(ANCVAandpnslenmcump arison by Tukey-Kramer).

A

Figure 1. Effects of BLD at 750 mg/kg (A) on the macroscopic aspect of stomach in ethanol-induced
gastric lesions in rats (B).

Endemic species Baccharis grisebachii Hieron
(Asteraceae, name 'quilchamali ‘) used as digestive

gastroprotective, wound healing
in Argentina. Molecules, 2019, 442415.

18
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Relative Abundance
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Figure 3. The HPLC-MS Fingerprints of Baccharis grisebachif lyophs
Current (TIC) chromatogram and (b) the UV-vis chromatogram at 280 nm.

Metabolites of Baccharis grisebachii
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or blueberries
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FIGURE 1 | Goryosactus brovistytss fruts.

s

-

fruit, consumed in Bolivia, Chile and Perq,
quite acidic, for the preparation of juices,
you can combine it only with water

or take advantage of its nutrients by
mixing it with other fruits,

such as grapes, strawberries,

FIGURE 2 |

Raatva Abundance

ecibie fust.

Wit * B) UV at 254 rvm and (C) 330 vm of Corpocactus breuishius

Frontiers in Pharmacology, 2020, 11, 417
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TABLE 1 | identification of compounds in Conyocactus bravisbius fruts by UHPLC-POA-ESHHRMS/MS,

Peaks UV Max Tentative M-HI RT (min) Theoretical Measured Accuracy MS" ions (miz)
fnm) identification Mass (m/z) Mass (m/z) (ppm)
1 - Maic acid 146 133.0182 1330138 21 115.0000
2 - (is0) et acid 182 191.0197 1910190 a7 173,0080; 11,0078
a3 - Hydroxygitaric acid 210 147.0288 1470231 20 129.0184; 111.0078
4 - Hydrawyglutanic acid isomer 209 147.0288 1470291 20 129.0184; 111.0076
] - Homo o) citric acd 286 2050842 2050349 34 1870245 161.0451, 11,0078
] 280,211 Hydroxybenzoic acid 866 137.0244 1370237 51 93,1205
7 - Dahydroshikimic ack 8.96 1750612 1750804 45 123.0440
] 21 Ascaric acd 9.14 1750248 175.0243 29 1150071, B7.00942
] 213, 287, 326 Caflsoy-O-hexcside 833 3410873 341.0878 15 179.0549; 1630395
10 217,288 Benzoyl aspartic acid dervative 874 2560553 236.0561 34 192.0660
n 217, 290, 323 Berzoyl aspartc acdd dervative 9.85 2360553 236.0562 33 192.0680
12 221, 355, 342 Caflecy! fiso) citric acd 10.14 3530514 3530513 03 191.0181; 173.0085
154.9978; 111.0078
] 221, 266, 331 Gafteoy! (is0) ciric aod CushhaDio 10.42 53.0514 353.0513 03 191,0191; 173.0085
111.0078
4 221,268,518 Goumanyl {iso) citric acd CrebhaOu 1068 307.0565 367.0564 04 163.094; 154.9977
111.0078
15 254,354 Rutin® [ 1088 6091461 6091451 18 a01.0345
179.0343; 1510395
16 225, 288, 827 Coumaroyl o) circ acd CraH1aOs 11.16 337.0565 337.0563 08 1730086 1549977
111.0078
17 255,350 Isorhamnetin-O-rutinose GaaHaOrg 11.42 6231617 623.1607 15 3150500, 3010353
or Isorhamnetin-O-nechesperidose
18 228,290 Tasfoin CuckiiOr 11.67 030510 303.0509 05 163.0394; 1250235
18 227, 268, 327 Feruoyi (1s0) aitic acid [ 11.80 367.0670 367.0671 03 193.0506; 179.0344; 163 0695
111.0079
20 223, 200, 821 Banzoyl aspartc acid dervative CaHh2ON 12,15 2620553 2620562 a5 -
21 224 ic acid CoHi 04 12.30 187.0964 1870872 a2 169 0859; 1571228, 125.0964
2 225,312 Methyicoumaroylfsclctric acid CrekhysOs' 12.72 3510722 351.0720 05 173.0084; 163.0394
119.0494
23 226,311 Metryicoumaroy fsc) citric aoid Cyekrs0s 1289 3510722 351.0719 04 163.0394;119.0434
2 225,314 Methy flerusoyi (o) citric acid GyHy D™ 13.01 3810827 381.0826 03 193.0502; 1110079
25 223,288 Unknown (possity iscamencanal Cartlas 0 18.42 4931493 493.1500 14 327.0873, 163.0594
B1,C1)
26 223, 285, 528 Unknown {possitly isoamericanci Cuais0g 1871 3270863 327.0874 23 163.0394; 147.0444
fragment or dervatve)
z 195, 223, 263 Uniknown (possibly scamericanci B1 or CartzsOs 13.42 4931493 493.1501 14 327.08736, 183.0394; 133.01353
s isomer C1, B1) 118.0434
28 254, 561 Quercstin® CrHDy 1427 8010814 301.0815 08 179.0502, 178:9986, 17,0198,
151.0036; 107.0129
2 254,354 lsomamnetin® Crd 107 15.05 3150510 3150511 04 3010353, 192.0423, 178.0502,
178.9985, 177.0195, 151.0035;
107.0129

21

Profilactic use for stomach illnes

Frontiers in Pharmacology, 2020, 11, 417

Reduction of rat stomach injuries

TABLE 3 | Gastroprotective activity of CEX on HCVEtOH-induced gastric lesions

in mice.
Compound n Lesion index % Lesion Dose
{mm) reduction (mg/ka)

CEX-10 T 36647 18~ 10
CEX-25 T 297 £33 34~ 25
CEX-50 s 167 397 63 50
CEX-100 T 120 %347 73 100
Lansoprazole 7 157 +28" 67 30
Caontrol 7 45.3 £ 5.3 - -

The mauls as axpressed as mean = SO "P < Q01 campared with the control and
P < 0.01 comparad with larsoprazole (ANCVA folbwed by Dunnett’s test). i = number
of mics.

TABLE 4 | Efiect of crude ethanoic extradt (CEX) on the appeaance of gastric
lesions induced by HCVEIOH {p.0) in Indomethacin- (IND), N-ethyimaleimide-
[NEM), and N-nitro-L-argining methyl ester- (L-NAME} pretreated mice.

Treatment Dose (mg/kg) Lesion index (mm)
Contral = 416249
IND 10 360+38
NEM 10 386244
L-NAME 70 407251
CEX 50 167235
IND + CEX 10+ 50 359228
NEM + GEX 10450 377453
L-NAME + CEX 70+ 50 18031
Caenoxione 100 146 +42*

Results are axpressed as mean + 8D, n = 7. Analysis of vadance falowed by Dumneft’'s
test. P < 0.01 compared with the respective confrol.
IND, Indamethach; NEM, N-athyimaieimide: L-NAME N-nitro-L-arghina meathy! aster.

22
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niversidad~
Antofagasta

!.'A-:e. Tumbo or curuba...

Passiflora tripartita

A claimbing fruit from the Andes
Used a lot for sour flavored juice
and by sedative properties of the leave

23

!:.',,ﬁm:ﬁ’ i/ Upper HPLC trace: )
eAntofagastaeeIS LOWG[‘ pulp (280 nm)

N Chromalogram, 220

peel ~
k ik *” UW»’ e

N Chromalogram, 220 e

i.

- juice

5: LM_JAJ\)“JUM

F|ve compounds were isolated by HSCCC, including 11: schaftoside,
13: vicenin Il, 16: vitexin, 19: orientin and 31: acetyl-methyl-orientin

3 Teve frin]

Molecules 18, 1672-1692 (2013)
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Molecules 18, 1672-1692 (2013)

* Identified by co-elution with standard compound.

Flavonoids C-glicosilated
(full MS and MS-MS)
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Some isolated by HSCCC y 40 detected using ion trap
- c- glycosides! Venotonics and sedative!
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‘Gomortaga keule frits (170.1 g)

Liophylized (Labconco Freezone asu
v

Freeze dried matertal (39.41 g)

Extracted with MeOH
(100 mL x 3 times)

n (500 9)

ater (1L)
teOH (1)

Rin
elut

v
MeOH extract (9.8 9) | ——p»  De®
o Sepradex LF-20 (200 9)
Water-MeOH 10% steps
rom 1.39 g MeOH extract)

48.64 £ 5.04 5257+328  67.79 ~\4 7 73.46 :QA

Fraction C. Fraction D, Fraction J Fraction K

(260 mg) (145 mg) (302 mg) (200 mg)
Prep C-18 HPLC Prep C-18 HALC Prep C-18 HPLC Prep C-18 HPLC

solvent A olveritA solvent 8 solvent B
v
Compounds 6 (10.2 mg) ‘Compound 16 (.24 mg) Compounds 12 (0.85 mg) ‘Compound 22 (2.33 mg),

and 8 (0,62 mg) and 20 (1.4 mg) 24(0.36 mg) and 25 (1.61 mg)

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

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

27
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Coumarins, flavonoids, fatty acids...
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Flavonoids, phenolic acids

Oxilipins, dietary fatty acids!

Ho Raz
COOH
30 10(5).11(R)-dihydroxy-15(Z)-octadecaenoic acid | HO_
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ToF analyzer...
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Food Research International

54, 532-543 (2013).

niversidad™

e Antofagasta

Black mount
Heliotropium taltalense from ATACAMA

There were no studies!

30
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Figure 3. Proposed biosynthetic pathway for the benzoic acid derivatives detected in H. faltalense.
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Extremophile’s culture with red antioxidant carotenes
FROM ATACAMA SALINE LAKES

Fig.1 . (A) growth of Haloterrigena sp. SGH1 at 15-30% NacCl.
(B) thin layer chromatography of total carotenoids. Arrow
shows migration of bacterioruberin.
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HPLC coupled to orbitrap MS
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ﬂacterioruberin. This C-50 carotenoid contains 13 conjugated double
carbon bonds, four hydroxyl groups, and a molecular mass of 740.6 Da.
Bacterioruberin is an effective free-radical scavenger and singlet oxygen
quencher and it has been involved in survival-enhanced strategies in
haloarchaea such as modulation of membrane fluidity, membrane
vrotection and permeability to oxygen and other molecules. /
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Conclusions
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