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Abstract: The genus Cecropia, comprising approximately 61 species, is primarily distributed in Brazil
and Latin America. These species are renowned in traditional medicine for treating various ailments,
including diabetes, high blood pressure, and respiratory disease. Despite their ethnopharmacological
importance, complete phytochemical data are lacking for many Cecropia species. This study aims to fill
this gap by conducting a comparative phytochemical analysis of six Cecropia species, C. insignis, C.
longipes, C. obtusifolia, C. peltata, C. hispidissima and C. heterochroma, collected in Panama. Seven
flavonoids and one phenolic acid were identified by LC-HRESI-MS. Rutin, quercetin-3-O-B-D-glucoside
and apigenin-7-O-B-D-glucoside are the major compounds in the evaluated Cecropia species. C.
obtusifolia and C. hispidissima showed the most diverse flavonoid profiles. These results enhance our
understanding of phytochemical diversity within the genus, provide the basis for developing herbal
remedies using Cecropia species, and lay the groundwork for more in-depth phytochemical and
pharmacological studies.

Keywords: Cecropia species; Phytochemical analysis; Flavonoids; LC-HRESI-MS analisis; Comparative
analysis

Resumen: El género Cecropia, que comprende aproximadamente 61 especies, se distribuye
principalmente en Brasil y América Latina. Estas especies son reconocidas en la medicina tradicional por
su uso en el tratamiento de diversas dolencias, incluyendo diabetes, hipertension y enfermedades
respiratorias. A pesar de su importancia etnofarmacoldgica, faltan datos fitoquimicos completos para
muchas especies de Cecropia. Este estudio tiene como objetivo llenar este vacio mediante la realizacion
de un anélisis fitoquimico comparativo de seis especies de Cecropia: C. insignis, C. longipes, C.
obtusifolia, C. peltata, C. hispidissima y C. heterochroma, recolectadas en Panama. Se identificaron siete
flavonoides y un acido fendlico mediante LC-HRESI-MS. La rutina, el quercetina-3-O-B-D-glucésido y
el apigenina-7-O-B-D-glucésido son los compuestos principales en las especies de Cecropia evaluadas. C.
obtusifolia y C. hispidissima mostraron los perfiles de flavonoides méas diversos. Estos resultados mejoran
nuestra comprension de la diversidad fitoquimica dentro del género, proporcionan una base para el
desarrollo de remedios herbales utilizando especies de Cecropia y sientan las bases para estudios
fitoquimicos y farmacol6gicos més profundos.

Palabras clave: Especies de Cecropia; Analisis fitoquimico; Flavonoides; Anélisis LC-HRESI-MS;
Andlisis comparativo.
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INTRODUCTION

The genus Cecropia includes about 61 species mainly
found in Brazil and Latin America. These fast-
growing trees from the Urticaceae family are
commonly used in traditional medicine to treat
conditions such as cough, asthma, bronchitis, high
blood pressure, inflammation, and heart disease, and
also as diuretics. Typically growing in rainforests and
moist habitats, Cecropia trees are known for their
palmate leaves and hollow stems. They contain a
range of phytochemicals, including alkaloids,
flavonoids, tannins, saponins, and terpenes, which
offer various pharmacological benefits such as anti-
inflammatory, antioxidant, and antitumor effects
(Enchev et al., 2024). Originally classified under the
Moraceae family in the 1970s, the genus Cecropia
was later included in a newly proposed family,
Cecropiaceae, a change that was accepted by many
researchers. However, recent taxonomic studies using
morphological and phylogenetic approaches have
proposed reclassifying the genus Cecropia into the
family Urticaceae (Costa et al., 2011). C. obtusifolia
is a 20 m tall tree growing as secondary vegetation in
tropical rainforests. It is a fast-growing tree from
tropical America, and in ethnopharmacological
reports, the plant is traditionally used as an infusion
mainly of dried leaves by the Mexican population
against type Il diabetes. Traditionally, the leaves,
bark and root of the plant are boiled in water and the
resulting infusion is drunk throughout the day
(Rivera-Mondragén et al., 2021). In an in vivo
experiment with streptozotocin induced diabetes in
rats, aqueous and butanol extract of C. obtusifolia
leaves demonstrated antidiabetic activity. The main
components present in both extracts were phenolic
derivatives, isoorientin and chlorogenic acid. Since
these compounds exhibit significant hypoglycemic
activity, it can be assumed that they contribute to the
hypoglycemic effect that C. obtusifolia possesses
(Andrade-Cetto & Wiedenfeld, 2001). Aqueous
extracts of C. obtusifolia demonstrate significant
hypoglycemic effects without adverse side effects,
suggesting their potential for development into a
phytomedicine, though their mechanism does not
involve stimulating insulin  secretion (Revilla-
Monsalve et al., 2007). In an identical experiment, C.
peltata was also described as having antidiabetic
activity. The possible mechanism of action involves
the reduction of hepatic glucose output through to the
inhibition of glucose-6-phosphatase by chlorogenic
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acid, which likely triggers gluconeogenesis and
glycogenolysis simultaneously (Andrade-Cetto &
Heinrich, 2005). Another study suggests that C.
obtusifolia and C. peltata improve glycemic control
by inhibiting hepatic glucose production, supporting
their traditional use in managing type 2 diabetes
through the inhibition of glucose-6-phosphatase
activity (Andrade-Cetto & Vazquez, 2010). C.
obtusifolia is also used in traditional medicine as an
anti-inflammatory medicine. The neurodepressant
effects of the aqueous extract of C. obtusifolia leaves
were also investigated in various experimental
models to unify data from ethnomedical sources.
Regarding the analgesic activity, a study conducted
using a hot plate test found that the extract showed no
activity; however, had a significant effect when pain
was induced by chemical stimuli. This suggests the
presence of an analgesic effect of the extract on the
peripheral nervous system. The extract also shows
local and systemic anti-inflammatory effects. This
may explain the widespread use of C. obtusifolia in
rheumatic and renal inflammations (Pérez-Guerrero
et al., 2001). Methanol extracts of C. lyratiloba and a
flavonoid-rich fraction induce dose-dependent aortic
vasodilation. However, the main flavonoids identified
in the extract, isoorientin, orientin and isovitexin, did
not exhibit this activity when tested individually
(Ramos Almeida et al., 2006). C. pachystachya and
C. hololeuca are other species of Cecropia genus
common in Brazil, widely used to treat respiratory
diseases. Phytochemical studies show that their
leaves are rich in phenolic compounds, mainly C-
glycosidated flavonoids. Orientin and isorientin have
been reported in both species, while vitexin and
isovitexin  have been described only in C.
pachystachya. In addition, both are rich in
chlorogenic acid and have procyanidins. In some
cases, syrups and teas are made from mixtures of
leaves from different species, which can affect the
efficacy and safety of this natural remedy. This is a
prerequisite for studying the chemical profile of the
leaves of these species. Thus, Da Silva Mathias and
Rodrigues De Oliveira (2019), identified thirty-seven
compounds, including flavonoids, phenolic acids,
flavan-3-ols, condensed tannins (procyanidins) and
iridoids, by UV analysis and tandem mass
spectrometry (MS/MS). Chlorogenic acid, orientin
and isoorientin were observed as major constituents
in both extracts. Another chemical analysis of a
flavonoid fraction from C. pachystachya leaves
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revealed a presence of C-glycosyl flavonoids,
particularly derivatives of luteolin and apigenin. The
fraction rich in C-glycoside flavonoids demonstrated
antidepressant effects that could be related to the
antioxidant properties of flavonoids (Ortmann et al.,
2017). C. pachystachya also has hypoglycemic and
antioxidant effects, which confirms the traditional use
of the plant for the treatment of diabetes. This action
is probably due to chlorogenic acid and C-glycosides.
A glucose tolerance test was performed, which
showed that in diabetic rats, the extract produced a
significant hypoglycemic effect, with a reduction in
blood sugar of up to 68% after 12 hours. The
administration of the extract in rats with alloxan-
induced diabetes caused a significant reduction in
blood sugar levels more pronounced after 90 minutes
(reduction by up to 60%) (Aragdo et al., 2010). C.
insignis and C. hispidissima have been poorly studied
in high-quality scientific literature concerning their
phytochemical composition and pharmacological
properties, likely due to their limited geographical
distribution. Despite this, C. insignis has been
traditionally used as a diuretic and for treating
hypertension, asthma, bronchitis, and inflammation.

Flavonoids from Cecropia species

Conversely, the traditional medicinal use of C.
hispidissima remains largely undocumented (Rivera-
Mondragon et al., 2019).

In this study, six Cecropia species
(Urticaceae), commonly used in traditional medicine
to treat conditions such as diabetes, hypertension, and
lung diseases, were selected. Although some species
have been studied, there is a lack of comprehensive
phytochemical profiles of these medicinal plants. A
comparative phytochemical analysis among these
species could elucidate the compounds responsible
for their reported pharmacological effects.

MATERIAL AND METHODS

Plant material

The plant material used in the present study are
leaves of six species of the genus Cecropia: C.
insignis, C. longipes, C. obtusifolia, C. peltata, C.
hispidissima, C. heterochromata, collected in
different regions of the Republic of Panama in 2021
(Table No. 1). The taxonomical classification was
carried out by the botanist Orlando O. Ortiz and
deposited at the Herbarium of the University of
Panama.

Table No. 1
Sex Cecropia species collected from Panama

ID Species Author Province (Collection Site) Coordinates Date
1 C. obtusifolia Bertol.  Panama (Cerro Azul) 9°13'03"N, 79°22'38"W  07/08/2021
2 C. peltata L. Panamé (Camino de Cruces) 9°00'40"N, 79°35'44"W  07/08/2021
3 C.insignis Liebm.  Panamé (Cerro Azul) 9°13'03"N, 79°22'38"W  06/11/2021
4  C. longipes Pittier Panama Oeste (Arraijan) 8°55'59"N, 79°4420"W  06/11/2021
5 C. hispidissima Cuatrec. Panamé (Cerro Azul) 9°13'03"N, 79°22'38"W  07/08/2021
6 C.heterochroma C.C. Veraguas (Escudo de Veraguas) 9°05'53"N, 81°33'16"W  27/10/2021

Berg

and P.

Franco

General experimental procedures

Mass spectral data were obtained by LC-HRESI-MS
analysis using Q Exactive Plus mass spectrometer
coupled to a Dionex UltiMate 3000 LC system
(Thermo Fischer Scientific, Germering, Germany).
Sample recording was performed under both positive
and negative ionization. Full MS scan duration was
performed from 0,87 to 29,28 min, at resolution
70,000; AGC target 3e6, max. IT 100 ms, scan range
150 to 1500 m/z. The MS/MS scan was set to

resolution 17,500 and AGC target 1e5, maximum IT
50 ms, scan range 200 to 2000 m/z, isolation window
2,0 m/z and step (N)CE 10, 30, 60 The following
parameters were used: dry gas flow (N2 8,0 L/min,
capillary temperature 320°C, source temperature
320°C, sheath gas flow - 36 AU, auxiliary flow - 11
AU, source voltage — 3,5 kV and capillary voltage —
320 V. Data acquisition and processing were
performed using Thermo Xcalibur 2.2 software
(Thermo Fischer Scientific Inc., Waltham, MA,
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USA).Optimum separation was performed on a
Zorbax SB-C18 inverted column phase (150 mm X
2.1 mm internal diameter; 3,5 pum particle size)
(Agilent Technologies, Waldbronn, Germany) under
gradient elution conditions using a binary mobile
phase composed of 0.1% formic acid (A) and
acetonitrile with 0.1% formic acid (B) The following
gradient program was used: 0 min, 5% B; 10 min,
18% B; 15 min, 30% B; 25 min, 50%; 28 min, 95%
B; 30 min, 95%. The mobile phase flow rate was 0,3
mL/min, and the column temperature was set at
40.0°C. The injection volume is 2,5 pl.

Extraction and purification

All solvents of use are at least analytical grade
delivered from Fisher Chemicals (Loughborough,
UK). Water for assays was collected from a dispenser
via a Milli-Q system from Millipore (Bedford, MA,
USA) and filtered through a 0,22 uM membrane
filter.

The dried leaves were extracted with 70%
MeOH (1:15 wi/v) for 30 min under heating (60°C),
and the extraction was repeated three times. The
obtained extract is lyophilized and stored in a dry and
dark place. Purification of the total extract is
performed by column chromatography (CC) at
atmospheric pressure against Diaion® HP-20 sorbent
(Supelco, Japan). For this purpose, 1.0 g of the total
leaf extracts of the six Cecropia species were applied
to Diaion and eluted with increasing percentages of
MeOH/H,0 (v/v) mixture, respectively: 30% MeOH,
50% MeOH and 90% MeOH. The resulting fractions
are concentrated by a rotary vacuum evaporator.

Sample and standards preparation for LC-MS
analysis

Each of the fractions was dissolved in MeOH (100%)
and by subsequent dilutions was reached
concentration of the samples for analysis between 50-
150 pg/mL. Standards of syringic acid (> 95%,
HPLC, Sigma-Aldrich, China), trans-ferulic acid (>
99%, HPLC, Sigma-Aldrich, China), caffeic acid (>
98%, HPLC, Sigma-Aldrich, China), rutin (97%,
Acros Organics, Belgium), quercetin (> 95%,
Cayman Chemical Company, USA), p-coumaric acid
(> 98%, HPLC, Sigma-Aldrich, China), apigenin (>
98%, Cayman Chemical Company, USA),
kaempferol (> 97%, HPLC, Sigma-Aldrich, China),
quercetin-3-O-$-D-glucoside (> 90%, HPLC, Sigma-
Aldrich, China), myricetin (95%, Acros Organics,

Flavonoids from Cecropia species

Belgium), luteolin (91,7%, HWI pharma services
GmbH, Germany), apigenin-7-O-4-D-glucoside
(93,47%, HWI pharma services GmbH, Germany)
and rhamnetin (> 99%, HPLC, EXTRASYNTHESE,
France) were used. The selected standards are
phenolic derivatives, main components contained in
the research species, according to literature search.
To prepare the standard solutions, an accurate amount
of each standard between 1.0 and 15.0 mg is
dissolved in 50% MeOH. The appropriate dilutions
were prepared in 50% MeOH right before the
analysis. The calibration models were built based on
seven  concentration  levels, with  varying
concentrations for the different standards, with two
injections for each level (Table No. 2). The
regression line, determination coefficient and
equation were calculated.

RESULTS AND DISCUSSION

Identification of phenolic derivatives in extracts
from six cecropia species

After LC-HRESI-MS analysis, eight out of fourteen
investigated standards (flavonoids and phenolic
acids) were detected in extracts of C. insignis, C.
longipes, C. obtusifolia, C. peltata, C. hispidissima
and C. heterochromata. By comparing the retention
time and the observed spectrum with that of the
standard of the corresponding compound, it can be
concluded that the observed metabolite is identical to
the standard. In LC-HRESI-MS analysis of fractions
from C. insignis, C. peltata, C. hispidissima and C.
heterochroma a deprotonated molecular ion [M-H]
with m/z 179,0342, with molecular formula CoH;O4
and retention time Rt 6,70 min was observed. Due to
the similarity of the observed spectrum with that of
the standard and identical retention time, we can
identify the metabolite as caffeic acid (Figure No.
S1). During LC-HRESI-MS analysis of fractions
from C. insignis, C. hispidissima, C. heterochroma a
deprotonated molecular ion [M-H]" with m/z
609,1472, wituh molecular formula C,7H29016 and
retention time Rt 11,49 min was observed. Due to the
similarity of the observed spectrum with that of the
standard and identical retention time, we can identify
the metabolite as rutin (Figure No. S2). The LC-
HRESI-MS analysis of C. longipes fractions revealed
deprotonated molecular ions [M-H]" with m/z
301,0356 (C15He0O7, Rt 15.88 min) and m/z 285,0408
(C15H9Os, Rt 15.97 min). The close alignment of the
observed spectra with those of the standards, coupled
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with identical retention times, enabled us to
confidently identify these metabolites as quercetin
and kaempferol, respectively (Figures No. S3 & No.
S4). Within the fractions of C. insignis, C. longipes,
C. obtusifolia, C. peltata and C. hispidissima were
observed also some glycoside. The close match of the
spectra between the observed deprotonated molecular
ions [M-H]~ with m/z 463,0891 (C21H1012, Rt 11,85
min) and m/z 431,0988 (C21H19010, Rt 13,25 min) and
those of the standards, along with the identical
retention times, allowed us to confidently identify
these metabolites as quercetin-3-O-4-D-glucoside and
apigenin-7-O-p-D-glucoside, respectively (Figures
No. S5 & No. S6). Additionally, the analysis of the
same fractions detected a deprotonated molecular ion
[M-H] with m/z 447,0938 (C21H19011, Rt 10,18 min),
which, based on its spectrum and retention time, was
identified as orientin (Figure No. S7). Only in the

Flavonoids from Cecropia species

fractions from C. insignis was observed a
deprotonated molecular ion [M-H]" with m/z
285,04071, with molecular formula CisHgOs and
retention time Rt 18,07 min, which due to the
similarity with the spectrum of the standard and
identical retention time is identify as luteolin (Figure
No. S8).

Calibration models

The calibration models for all standards were
assessed by examining the regression line, the
corresponding equation, and the determination
coefficient. The calibration curves for those standards
were linear across the different concentration levels
(0,01-2,04 pg/mL). Each curve demonstrated
excellent linearity, with correlation coefficients
greater than 0,99 (as shown in Table No. 2 and Figure
No. S9-22).

Table No. 2
Determination coefficient, regression equations, linear range and retention time of all standards

Determination Linear Regression equations Number of Rt
coefficient r? range levels (min)
(ug/mL)
Syringic acid 0,9911 0,02-1,18 y=6E+06x - 252482 7 7,36
Trans-Ferulic acid 0,9970 0,02-1,11  y=6E+07x - 886946 7 10,57
Caffeic acid 0,9999 0,02-0,82  y=4E+08x - 2E+06 7 6,70
Rutin 0,9994 0,02-1,02  y=9E+07x - 1E+06 7 11,49
Quercetin 0,9964 0,02-0,81 y=4E+08x - 2E+07 7 15,88
p-Coumaric acid 0,9997 0,02-1,20 y=2E+08x - 298998 7 9,24
Apigenin 0,9984 0,02-0,98 y=2E+08x - 4E+06 7 17,87
Kaempferol 0,9977 0,04-2,04 y=4E+08x - 824127 7 15,97
Quercetin-3-0-4-D-
glucoside 0,9977 0,03-1,73  y =5E+08x - 824127 7 11,85
Myricetin 0,9861 0,03-152  y=3E+08x - 3E+07 7 13,57
Luteolin 0,9997 0,02-0,94  y=1E+Q09x - 2E+07 7 18,07
Apigenin-7-O-4-D-
glucoside 0,9996 0,03-1,40 y=2E+08x + 975911 7 13,25
Rhamnetin 0,9947 0,01-042 y=2E+Q09x - 2E+07 7 20,26
Orientin 0,9947 0,01-0,67 y=2E+Q09x - 2E+07 7 10,18

Quantification of phenolic derivatives in extracts
from six Cecropia species

The amounts of identified compounds were
calculated based on the area of the peaks in the
respective extracts and the built calibration models

(Table No. 3 & Figure No. 1).

CONCLUSION
The identification of phenolic derivatives in extracts
from six Cecropia species, C. insignis, C. longipes,
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C. obtusifolia, C. peltata, C. hispidissima, and C.
heterochroma, was achieved through LC-HRESI-MS
analysis. Out of the fourteen standards investigated,
seven flavonoids and one phenolic acid were
successfully detected, among which rutin, quercetin-
3-0-p-D-glucoside, and apigenin-7-O-$-D-glucoside
as the primary flavonoids in six Cecropia species,
with notable concentrations in C. hispidissima, C.
obtusifolia, and C. longipes. Rutin, which content
significantly exceeded all other flavonoids and
particularly abundant in C. hispidissima, is well-
documented for its anti-inflammatory and antioxidant
activities, properties that align with traditional uses of
Cecropia for inflammatory and metabolic disorders,
as described in existing literature (Andrade-Cetto &
Wiedenfeld, 2001; Rivera-Mondragén et al., 2021).
The wuse of Cecropia species, especially C.
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15.0000
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obtusifolia, in managing diabetes is supported by our
results which describe quercetin-3-O-4-D-glucoside
as another dominant flavonoid, known to modulate
glucose metabolism and exhibit hypoglycemic
effects, supporting (Andrade-Cetto & Heinrich,
2005). The other significant component in C.
longipes and C. peltata, apigenin-7-O-4-D-glucoside,
contributes to anti-anxiety and anti-inflammatory
effects, as seen in other plant-based studies, aligning
with Cecropia’s use in respiratory and mood
disorders. These findings contribute to a better
understanding of the phenolic content in Cecropia
species and their potential biological significance
targeting oxidative stress, inflammation, and glucose
regulation. Furthermore, this research could guide the
selection of Cecropia species for more targeted and
detailed phytochemical investigations.

m Caffeic acid
Rutin
Quercetin
Kaempherol
B Quercetin-3-beta-D-glucoside
m Apigenin-7-O-glucoside
® Orientin

® Luteolin

Figure No. 1
Identified phenolic derivatives in six Cecropia species

Boletin Latinoamericano y del Caribe de Plantas Medicinales y Aromaticas / 458



Zarev et al. Flavonoids from Cecropia species

Table No. 3
Amounts of phenolic derivatives (ug/mg) in extracts from six Cecropia species
C. C. C. C. C. C.
Standard insignis longipes | obtusifolia peltata hispidissima | heterochroma
Caffeic acid 0,0994 0,0000 0,0000 0,0595 0,0751 0,1756
Rutin 1,4965 0,0000 0,0000 0,0000 0,4175
Quercetin 0,0000 0,5752 0,0000 0,0000 0,0000 0,0000
Kaempferol 0,0000 0,5822 0,0000 0,0000 0,0000 0,0000
Quercetin-3-4-
D-glucoside 2,7489 5,8430 0,2491 1,5372 12,4762 0,0000
Apigenin-7-O-
glucoside 0,9839 3,2180 0,3664 4,3578 5,9200 0,0000
Orientin 2,6207 0,9741 1,1747 1,0742 0,7896 0,0000
Luteolin 0,0000 0,3722 0,0000 0,0000 0,0000 0,0000
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Figure No. S1

LC/MS spectra of caffeic acid in extracts from C. insignis, C. peltata, C. hispidissima, C. heterochroma
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Figure No. S3
LC/MS spectra of quercetin in extract from C. longipes.
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LC/MS spectra of quercetin-3-O-#-D-glucoside in extracts from C. insignis, C. longipes, C. obtusifolia, C. peltata, C.

466



Zarev et al.

d-pram . 06230606 _13 08/07/22 014622

Flavonoids from Cecropia species

FT 000 -29.79
; 11.85 ML 7 M4ET
miz= 462 SE011463 55011 B
i FTME -pESIRdlms
[150.0000-1500.0000] ME
115 161 234 376 411 515 567 GET 739 B4 934 1048 1135 || 1240 1353 1419 1586 1657 1863 1989 MM MTI N 2458 2544 BIT 719 WL YZ230605_21
g T
g1 P
5
% 101146 A04 397 531 601 TS At 85 apr tass A2 LBV 1385 M7 4537 g 1506 165 037 M50 45 T ER 2455 F5AS HEL MM IER
B4 S
1
118 18 400 53 BOZESE  A00 A5 893 11: 1318 1472 1524 1656 1817 1960 2031 .75 DES TS 2555 HI5 WA T4
; LTS L 2 SBEE
14T miz- 462 SE11-4E 35811 F
: . FTME - p ESI Al ms
. 15.38 . [ S0.0000-1500.0000] WS
181 317 423 541 BQT BEE TTE &8 1036 1151 18 1372 J 18m e 23 nm 66 2292 23E0 MG7 255 XES B e yZZI0E0E 12
| BLLILL I LS L L L L L L L L O L L L L L O R L
i 4 5 B T B 8 W 1 12 13 W 15 7 18 19 ™ M B B M B X I m® A
Time: (i)
yZZIO0EME_1942133 AT 1189 AW 1 ML 365ES
T FTMS - p ESI Ful ms [150.0000-1500.000]
IFAET
G s O
1
17485551
CHOue
g 16054123
g
2 .
£
= . 113824 78O BITD
E 207.93102 235 SIE3E O b O CwaHO:
- 18098853 Qs mso0er7 T
. ; o CeHOs Crz Hale I
15701103 164 190 TR mﬂ 9&‘.\36 T k]
o Hs O e 19?33?&., 244 68585 ISO145M . e, o
1 1708383 13?941.:9| 21954544 C.oH0, c--—__cxib?sim Cslhe O, |27=~ 1| BT e teas S0t tE
Cea HaDu maEls
h Corbis O CusFisOc J07BHETS
o IJ llllll h'i“ ||I.I.‘ lf;]lr I LLI J.Hl “ lll“l L LJI.[” n J|| lll llJ[Tr: | I.r_ln. JJJIII TR Bl
B L Ll R S L b R L Lkl Lo LA L G L L ||||||| T i L LA LA R R L | T ||||||||||
180 B 20 e 23 L 20 70 0 20 300 3o
mz

Figure No. 5.2

LC/MS spectra of quercetin-3-O-#-D-glucoside in extracts from C. insignis, C. longipes, C. obtusifolia,
C. peltata, C. hispidissima
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Figure No. 6.1
LC/MS spectra of apigenin-7-O-#-D-glucoside in extracts from C. insignis, C. longipes,
C. obtusifolia, C. peltata, C. hispidissima
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Figure No. 6.2
LC/MS spectra of apigenin-7-O-g-D-glucoside in extracts from C. insignis, C. longipes, C. obtusifolia,
C. peltata, C. hispidissima.
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Figure No. S7.1

LC/MS spectra of orientin in extracts from C. insignis, C. longipes, C. obtusifolia, C. peltata, C. hispidissima.
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Figure No. 7.2

LC/MS spectra of orientin in extracts from C. insignis, C. longipes, C. obtusifolia, C. peltata, C. hispidissima

471



Flavonoids from Cecropia species

Zarev et al.

D W aresd 08 TYZNEZI0 806_02 080623151429

AT 000-278

1 1597 Ta.08

B

)

2

H

B

=

0% 135 283 32 404 556 63 6T B A a7 1153 1240 1320 13,85 1452 1573 iTE 1978 245 TS 255 2360 2415 2545 2655 N6 A4 2845
IR E) - aEm

460 535 63 e TE gy

a 1 H ] H H 3 7 H El 10 1 12 13
Time fmie]
YZEE0E_02 43556 AT 1523 AV: 1 ML 45585
T FTMS “p ESI Full ms [ 150.0000-1500.0000]
2035 11063
. Cos His Os 24114482
Coa e O T1I6T08
CoalHes Os
174.955465
CHs0x 20114834 e
B Gt Her O CuHO,
B 16034 120 N
H 162 85830 18713343
g z Cre HwDs 25 3
£ 18085575 130527938 LelET E:?HTE‘E?
£ CisHa Os . W 28517148
o1 HOs 33 . 350630 | 24316043 <
g, 17101832 L | | mvsema 2:mIMEL o |CoH.o, 2551608 CuzHes O
15701007 [, Qs CzHe O, CreHs O 275 16801 20918713
o HsOs 16453539 213 sE ®313519 | CorHals - T
18551047 CeHa0s a0, 28BS OO 3051TSET
i q\ | =z l I J Cor Hu D 1 Crra Has O
o1 rlﬂ T A “I Laadadod |“11““1 LJ]J"I]IL I.i:l“ll.].hil”l i |J J.[.ll |||.||I II—i II I il L |II|JL[ I | J]ILJ:Ir
LRl e o s e b o L b b o b s i My s M L R et L e R et e L L L b L e M b e bt M b e L et L i L A s bl M L e b e ) Ll Ll s Ll D L s
160 170 18 120 200 falsl 20 ] 240 250 0 ) 25 =0 E] 310
mz

Figure No. S8
LC/MS spectra of luteolin in extract from C. longipes.
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Syringic acid
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Figure No. S9
Calibration curve of syringic acid
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Figure No. S10
Calibration curve of trans-ferulic acid
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Caffeic acid
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Figure No. S11
Calibration curve of caffeic acid
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Figure No. S12
Calibration curve of routine
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Figure No. S13
Quercetin calibration curve
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Figure No. S14
Calibration curve of para-coumaric acid
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Apigenin
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Figure No. S15
Apigenin calibration curve

Kaempferol
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Figure No. S16
Kaempferol calibration curve
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Quercetin-3-0-f-D-glucoside
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Figure No. S17
Calibration curve of quercetin-3-O-g-D-glucoside
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Figure No. S18
Calibration curve of myricetin
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Luteolin
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Figure No. S19
Luteolin calibration curve
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Figure No. S20

Calibration curve of apigenin-7-O-#-D-glucoside
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Figure No. S21
Rhamnetin calibration curve

Orientin
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Figure No. S22
Orientation calibration curve
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