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Abstract

Caryocar brasiliense epicarp and external mesocarpe were chemically and biologically evaluated. From the phytochemical study, ethyl gallate, 5-
hydroxyfurfural, gallic acid, methyl shikimate, and mixtures of B-D-fructopyranose and B-D-fructofuranose, a-and B-D-glucose, lupeol and oleic acid and (-
sitosterol, stigmasterol and oleic acid were isolated and spectroscopically identified by NMR (1D and 2D). Tests on the antioxidant, allelopathic and

antimicrobial activities were carried out for the crude extract, fractions and pure compounds. Extract and pure compounds showed good activities in all
bioassays.
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Resumo

El epicarpo y el mesocarpo externo de Caryocar brasiliense Camb. fueron evaluados quimica y biologicamente. Del estudio fitoquimico, fueron
aislados e identificados por RMN (1D y 2D) galato de etilo, 5-hidroximetilfurfural, acido galico, chiquimato de metilo y mezclas de B-D-fructopiranosa y B-
D-fructofuranosa, a- y B-D-glucosa, lupeol y acido oléico, B-sitosterol, estigmasterol y acido oléico. Fueron realizados ensayos de evaluacion del efecto anti-
oxidante, anti-microbiano y alelopatico para el extracto etandlico crudo, fraciones y compuestos puros, los cuales presentaron buena actividad.
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INTRODUCTION

Caryocaraceae is a small botanic family
widely distributed in Central and South America. It is
constituted by two genera, Caryocar and Anthodicus,
which include 25 species. Caryocar genus presents the
higher number of species (16), being the most
economically important since their very nutritive fruits
are used as source of edible oils and in the preparation
of juices and liqueurs (Prance, 1990).

Caryocar brasiliense Camb., known in Brazil
as pequizeiro, deserves a distinguished position due to
the commercial, nutritional and gastronomic
importance of its fruit, named pequi. Pequi is a
spherical green fruit, presenting 1-4 segments. Its
structure is composed by an epicarp (very thin peel),
an external pulpy mesocarp, internal mesocarp (light-
yellow, pulpy, rich in oil, vitamins and proteins), that
involve a layer of thin and rigid endocarp spines
(approximately 2-5 mm large) and white nut (seed).
Together, internal mesocarp, needle endocarp and seed
constitute one segment (Damiani, 2006). The fruit is
used in Central Brazil culinary; fruits and leaves of C.
brasiliense are used in the folk medicine to treat cold,
edema, bronchitis, cough, burns and is also used as a
scaring agent (Vieira and Martins, 2000; Magalhdes et
al., 1988).

From C. brasiliense leaves B-amyrin, oleanoic
and ellagic acids and a mixture of [B-sitosterol and
stigmasterol were isolated. Edible pulp showed to be
rich in vitamins A, C, riboflavin, thiamin and
carotenoids (Azevedo and Rodriguez, 2004). The oil
extracted from C. brasiliense fruits presented several
biological properties such as anti-fungal (Passos et al.,
2002), against Trypanosoma cruzi (Herzog-Soares et
al., 2002) and Biomphalaria glabrata (Bezerra et al.,
2002) activities and also showed to be an effective
antioxidant agent (Paula-Junior et al., 2006).

The external mesocarp is the part that presents
the biggest dimension in the pequi fruit but it is thrown
away since this is a non edible part of the fruit. The
disposal of the external mesocarp generates a huge
amount of solid residues that could be used, adding
value to the plant. In this work, the phytochemical
study of this part of the fruit, together with the epicarp,
is presented, since no systematic phytochemical study
addressing these parts were found in the literature.
Twelve compounds were isolated, pure or as
constituents of mixtures. Pequi fruit ethanol extract,
fractions and some of the isolated compounds were
tested for their antioxidant activity using the radical
DPPH (1,1-diphenyl-2-picrylhydrazyl)
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spectrophotometric assay, as well as for their
allelopatic activity, evaluating their effect on the
growth of radicule and shoot of Lactuca sativa
(lettuce).

MATERIALS AND METHODS

General Experimental Procedures

Melting points were determined with a Kofler
hot plate apparatus and are uncorrected. Infrared (IR)
spectra were recorded with a Spectrum One with ATR-
IR, from Perkin Elmer. Nuclear Magnetic Resonance
(NMR) spectra were recorded in CD;0D, D,0, CDCl;
and CsDsN, at room temperature, on Bruker Avance
DX-200 and DRX 400 MHz spectrometers.
Absorbance, in DPPH assay, was measured in a
Hitashi 2010 spectrophotometer. Silica gel Merck
(Darmstadt, Germany) 100-200 and 200-425 mesh
were used for column chromatography and silica gel
Merck 60G was used for thin layer chromatography.
Polyamide was purchased from Macherey Nagel
(Diiren, Germany). Solvents PA and HPLC grade were
purchased from Vetec (Brazil) and Sigma Chemicals
Co (St. Louis, USA), respectively. BHT (2,6-di-tert-
butyl-4-methylphenol) and DPPH (1,1-diphenyl-2-
picrylhydrazyl), were also purchased from Sigma.

Plant Material

Fruits of Caryocar brasiliense were collected
in January 2008, in Curvelo region, Minas Gerais,
Brazil, and identified by Dr. Jodo Renato Stehmann. A
voucher specimen (No. 120826) was deposited at the
Herbarium of the Natural History Museum of UFMG,
Belo Horizonte, Minas Gerais, Brazil.

Extraction and Isolation

The fruit was open and the internal mesocarp
was discharged. The external mesocarp, together with
the epicarp was grinded in ethanol, using a liquefier,
and after 14 days at room temperature, the mixture
was filtered through a cotton plug followed by
Whatman filter paper. The extract was concentrated
with a rotatory evaporator and 256.0 g of ethanol
extract were obtained. A portion (130.0 g) of it was
chromatographed over polyamide column (106.0 g),
eluted with water, methanol and ethyl acetate pure and
mixtures of decreasing polarities. Twenty-eight
fractions of 100 mL each were collected, and reunited,
by silica gel TLC, in five groups of fractions (G-1 to
G-5). G-1 (72.6 g) was dissolved in water and
extracted with diethyl ether; subsequent evaporation of

Boletin Latinoamericano y del Caribe de Plantas Medicinales y Aromaticas Vol. 9 (1) 2010 | 21



Ascari et al.

the solvents afforded 6.0 g of ethereal fraction (G-1E)
and 66.6 g of insoluble residue (T1).

G-1E (6.0 g) was submitted to a silica gel
column chromatography, with CH,Cl,, CH;OH and
H,O0, as eluent, either pure or in mixtures of increasing
polarity: 48 fractions of 50 mL each were collect, and
pooled in 11 groups of fractions. Group of fractions 2
(635.8 mg) was rechromatographed on silica gel
column with hexane, CH,Cl, and ethyl acetate as
eluent. A white solid precipitated from several
fractions and, by washing with CH,Cl, and filtration,
14 g of a pure compound were obtained. This
compound, pure by TLC, was identified as ethyl
gallate (1). The solvents from the filtration were
evaporated and the residue (150.6 mg) was
rechromatographed on silica gel column: group of
fractions 31-36 (41.0 mg) was found to be pure by
TLC and was identified as 5-hydroxy-methylfurfural
(2)

Group of fractions 6 (618.1 mg), from G-1E,
was submitted to silica gel column chromatography
(eluents: hexane, dichloromethane and ethyl acetate,
either pure or in mixtures of increasing polarity). From
group of fractions 2 (fractions 20-24), gallic acid (3)
was isolated (201.0 mg). From group of fractions 8,
from G-1E (594.6 mg), after silica gel column
chromatography, 8.0 mg of pure methyl shikimate (4)
were isolated.

Part of G-2 (9.5 g), from polyamide column,
was chromatographed over silica gel column, with
dichloromethane, ethyl acetate and methanol, as
eluent. Eight group of fractions were obtained and
group of fractions 2 (fractions 16-19) furnished
additional 1.03 g of ethyl gallate (1), by precipitation.
Group of fractions 4 (fractions 25-28, 2.1 g), from G-
2, after rechromatography over silica gel column, gave
146.0 mg of a mixture of B-D-fructopyranose (5) and
B-D-fructofuranose (6). Group of fractions 5 (fractions
29-30, 2.3 g), from G-2, was also submitted to
chromatography on silica gel and lead to the isolation
of a white solid (8.5 mg), that was identified as a
mixture of a-D-glucose (7) and B-D-glucose (8). Part
of G-3 (8.0 g), from polyamide column, after
submitted to silica gel column chromatography, using
the same eluent described, gave 9 groups of fractions.
Group of fractions 1 (0.3 g) was rechromatographed
on silica gel column (eluent hexane/acetone, either
pure or in mixtures of increasing polarity), and 23
fractions were obtained. From fractions 1-7 (0.27 g),
8.0 mg of lupeol (9) and oleic acid (10) mixture and
20.0 mg of B-sitosterol (11), stigmasterol (12) and
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oleic acid (10) mixture were isolated. From fractions
7-18, 1.15 g of ethyl gallate (1) were obtained by
filtration.

Spectrometric data

Compound 1 (Ethyl gallate): 3.58 g, 14.0 % yield.
white solid, m.p.: 170.2-172.1 °C. IR (KBr, cm™):
3446, 3290, 2973, 2933, 1704, 1615, 1533, 1469, 1309
and 1250. "H NMR (400 MHz, CsDsN) 8y (H, m, J in
Hz): 7.9 (H-2), 7.9 (H-6), 4.3 (H-8, q, 7.2); 1.2 (H-9, t,
7.2). BC NMR (100 MHz, CsDsN) 8¢: 121.8 (C-1);
110.6 (C-2); 148.0 (C-3); 141.3 (C-4); 148.0 (C-5);
110.6 (C-6); 167.5 (C-7); 60.8 (C-8); 14.8 (C-9).
Compound 2 (5-Hydroxymethylfurfural): 41.0 mg,
0.02 % yield, viscous oil. IR (KBr, cm'l): 3369, 1658,
1582, 1519 and 1018. '"H NMR (200 MHz, CDCl3) 6y
(H, m, J in Hz): 7.2 (H-3, d, 3.4); 6.5 (H-4, d, 3.4); 9.6
(H-6, s); 4.7 (H-7, s); 2.7 (s, OH). °C NMR (50 MHz,
CDCly) 8¢: 152.3 (C-2); 123.0 (C-3); 110.0 (C-4);
160.8 (C-5); 177.8 (C-6); 57.6 (C-7).

Compound 3 (Gallic acid). 201.0 mg, 0.08 % yield.
white solid, m.p.: 245-248 °C. IR (KBr, cm™): 3500,
3450-2600, 1650, 1600, 1540 and 1350. '"H NMR (400
MHz, CD;0D) &y (H, m): 7.1 (H-2, H-6, s); 9.0 (OH,
s). °C NMR (100 MHz, CD;OD) &¢: 122.1 (C-1);
110.5 (C-2 and C-6); 146.5 (C-3 and C-5); 139.7 (C-
4); 170.6 (C-7);

Compound 4: Methyl shikimate (8.0 mg, 0.003 %
yield): white solid, m.p.: 108-109 °C. IR (KBr, cm™):
3303, 1715, 1657 and 1233. 'H NMR (400 MHz,
CD;0D) 6y (H, m, Jin Hz): 6.8 (H-2, m); 4.4 (H-3, br
s); 3.7 (H-4, dd, 6.8 and 3.6); 4.0 (H-5, m); 2.2 and 2.7
(H-6, m); 4.8 (H-8, s); 4.5 (OH, br s). *C NMR (100
MHz, CD;0D) 6¢: 130.0 (C-1); 139.3 (C-2); 67.4 (C-
3); 72.7 (C-4); 68.6 (C-5); 31.6 (C-6); 168.9 (C-7);
52.5 (C-8).

Mixture 1 [B-D-fructopyranose (5) and B-D-
fructofuranose (6)]: 146 mg, 0.06 % yield. B-D-
Frutopyranose (5). 'H NMR (400 MHz, CD;OD)
oy (H, m): 3.5 and 3.7 (H-1, m); 3.8 (H-3, br s); 3.9
(H-4, br s); 4.0 (H-5, d); 3.7 and 4.0 (H-6, m). °C
NMR (100 MHz, CD;0D) &¢: 64.7 (C-1); 99.3 (C-2);
69.6 (C-3); 72.0 (C-4); 71.4 (C-5); 64.7 (C-6). p-D-
fructofuranose (6). 'H NMR (400 MHz, CD;OD)
8y (H, m): 3.6 and 3.7 (H-1, m); 4.0-4.1 (H-3, H-4 and
H-5, m); 3.5 and 3.8 (H-6, m). °C NMR (100 MHz,
CD;0D) 8¢: 64.4 (C-1); 103.3 (C-2); 77.7 (C-3); 77.0
(C-4); 83.5 (C-5); 64.4 (C-6).

Mixture 2 [o-D-glucose (7) and B-D-glucose (8)]: 8.5
mg, 0.0033 % yield. 0-D-Glucose (7). 'H NMR (400

Boletin Latinoamericano y del Caribe de Plantas Medicinales y Aromaticas Vol. 9 (1) 2010 | 22



Ascari et al.

MHz, D,O) oy (H, m, Jin Hz): 5.2 (H-1, d, 3.6); 3,4
(H-2, m); 3.7 (H-3, t, 9.6); 3.4 (H4, t, 9.6); 3.7-3.8
(H-5, m); 3.7 (H-6, dd, 5.6 and 12.4). *C NMR (100
MHz, D,0) &c: 92.1 (C-1); 71.5 (C-2); 72.8 (C-3);
69.6 (C-4); 71.3 (C-5); 60.6 (C-6). B-D-Glucose (8).
'H NMR (400 MHz, D,0) &y (H, m, J in Hz): 4.6 (H-
1,d, 8.2); 3.2 (H-2, t, 8.8); 3.4-3.5 (H-3, H-4, H-5, m);
3.7-3.8 (H-6, m). *C NMR (100 MHz, D,0) 8: 95.9
(C-1); 74.1 (C-2); 75.7 (C-3); 69.6 (C-4); 75.9 (C-5);
60.7 (C-6).

Mixture 3 [lupeol (9) and oleic acid (10)]: 8.0 mg,
0.003 % yield: Lupeol (9). C NMR (100 MHz,
CDCl;) d¢: 38.4 (C-1); 27.5 (C-2); 79.4 (C-3); 39.0 (C-
4); 55.6 (C-5); 18.7 (C-6); 34.6 (C-7); 41.2 (C-8);
50.8 (C-9); 37.5 (C-10); 21.3 (C-11); 25.0 (C-12); 38.4
(C-13); 43.2 (C-14); 27.5 (C-15); 35.9 (C-16); 43.3
(C-17); 48.3 (C-18, C-19); 151.3 (C-20); 29.4 (C-21);
40.3 (C-22); 28.3 (C-23); 15.7 (C-24); 16.4 (C-25);
16.3 (C-26); 14.9 (C-27); 18.2 (C-28); 109.6 (C-29);
19.6 (C-30). Oleic acid (10) *C NMR (100 MHz,
CDCl;) &: 178.7 (C-1); 34.1 (C-2); 25.0 (C-3); 29.6
(C-4); 29.4 (C-5); 29.5 (C-6); 29.6 (C-7); 27.8 (C-8);
130.3 (C-9); 130.1 (C-10); 27.7 (C-11); 29.7 (C-12);
29.9 (C-13); 29.8 (C-14 and C-15); 32.2 (C-16); 23.0
(C-17); 14.4 (C-18).

Mixture 4 [B-sitosterol (11), stigmasterol (12) and
oleic acid (10)]: 20.0 mg, 0.0075 % yield. B-Sitosterol
(11) and Stigmasterol (12). "“C NMR (100 MHz,
CDCl;) 6¢: 37.3 (C-1); 31.7 (C-2); 71.9 (C-3); 42.3
(C-4); 140.8 (C-5); 121.8 (C-6); 32.0 (C-7); 31.9 (C-
8); 50.2 (C-9); 36.2 (C-10); 21.1 (C-11); 39.7 (C-12);
42.3 (C-13); 56.9 (C-14); 24.4 (C-15); 28.9 (C-16);
56.0 (C-17); 12.1 (C-18); 19.4 (C-19); 36.2 (C-20 for
B-sitosterol); 40.5 (C-20 for stigmasterol); 19.0 (C-21
for B-sitosterol); 21.2 (C-21 for stigmasterol); 34.0 (C-
22 for B-sitosterol); 138.3 (C-22 for stigmasterol); 26.1
(C-23 for B-sitosterol); 129.8 (C-23 for stigmasterol);
459 (C-24 for P-sitosterol);51.3 (C-24 for
stigmasterol); 29.2 (C-25 for B-sitosterol); 31.9 (C-25
for stigmasterol); 19.0 (C-26); 19.8 (C-27 for f-
sitosterol); 19.0 (C-27 for stigmasterol); 22.7 (C-28 for
[B-sitosterol); 25.4 (C-28 for stigmasterol); 12.0 (C-29
for B-sitosterol); 12.3 (C-29 for stigmasterol).

DPPH Radical Scavenging Assay

Radical scavenging activities of extracts and
flavonoids (Table 1) were determined according to the
method described by Burda and Oleszek (2001). BHT
(2,6-di-tert-butyl-4-methylphenol) was used as
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reference compound. Samples and BHT (750.0 uL)
were prepared in triplicate for each concentration used
(1.0, 10.0 and 100.0 pg/mL) and, to each flask, the
volume was adjusted to 2.0 mL by adding 1.5 mL of a
0.002 % p/v solution of DPPH in methanol. The
solutions were shaken vigorously and kept in the dark
for 30 min. The control was prepared as above without
any extract or substance. Absorbance (measured on a
Hitashi 2010 spectrophotometer) was measured at 517
nm and methanol was used for the baseline correction.

Radical scavenging activity was expressed as
the inhibition percentage and was calculated:
{(Abscontrol = Abssample)/AbScontrol} x 100

where AbSconrol = absorbance of DPPH radical
in methanol and Absg,mp. = absorbance of the extracts
and pure substances in methanol + DPPH. Scavenging
activities were expressed in pg/mL. ICsy values
(ng/mL) was expressed the concentration of sample
necessary to scavenge 50% of DPPH free radicals.

Allelopathic Bioassay

Lactuca sativa (cv Grand Rapids) seeds were
purchased from Isla Pak, RS, Brazil. All undersized
and damaged seeds were discarded. According to
metodology described by Vieira et al. (2005),
germination and growth were conducted in 100 mm
Petri dishes containing 9.0 cm sheet of Whatman no. 1
filter paper as suport. Then, 25 lettuce seeds were
placed per dish with 10 mL of a test (10, 10 and 10™®
M) or a control solution (without substance). All
solutions were prepared with deionized water and their
pH values [buffered with 10 mM 2-(N-morpholino)
ethanesulfonic acid, MES] were adjusted to 6.0 - 6.5
with NaOH solution. Concentrations lower than 10™
M were obtained by dilution series. All tests were
triplicated. Dishes were covered with Parafilm to
reduce evaporation and incubated in the dark at 25 °C,
in a controlled-environment growth chamber, for 5
days. After this time, the number of germinated seeds
were counted (a seed was considered to be germinated
when the radicle was at least 0.2 mm long), the
lengths of radicle and shoots were measured (using a
paquimeter). During the measurement process, the
dishes were kept at 4 °C to avoid subsequent growth.
The osmotic pressure values were measured on a
microsmometer and ranged between 30 and 38
mOsmolar.
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Methyl shikimate (4) B-D-Frutopyranose (5)

H H H H
H OH
HO HO
H H
HO OH HO H
H H

a-D-Glucose (7) B-D-Glucose (8)

Oleic acid (10) B-Sitosterol (11) Stigmasterol (12)
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Table 1 — Antioxidant activity of ethanol extract and fractions from epicarp and external mesocarp of C. brasiliense Camb. (pequi),
determined by DPPH method, in three different concentrations.

Extracts (1 pg/mL) Inhibition (%) 1Csq (Hg/mL)
Ifractions (10 pg/mL) (100 pg/mL)
EE 0.0 63.7 94.4 28.316.6
G-1 5.4 51.3 96.7 9.3+6.3
G-1E 16.6 95.5 96.9 2,4+0.8
Tl 3.6 16.9 91.7 22.242.5
BHT 40.4 45.6 84.2 16.4 £3.6

Table 2 — Antimicrobial activity, in vitro, of G-1E fraction, obtained from epicarp and external mesocarp of C. brasiliense Camb. (pequi)
towards several bacterial strain and the yeast C. albicans

Inhibition zones (mm)a

Microrganisms G-1E Chloranfenicol ~Miconazol
S. aureus 13.0£2.8  20£2.8 nt

S. typhymurium 11.0£1.41 20+0.0 nt

E. coli 12.0+2.8  23+1.4 nt

C. freundi 11.0£0.0  2240.7 nt

B. cereus 11.0£2.8  24+1.4 nt

L. monocytogenes  18.0+2.8 30+1.4 nt

P. aeruginosa 10.0+1.4  14+2.1 nt

C. albicans 0 nt 2542.1

nt = not tested; “Values are mean £ SD of triplicate determinations.

Figure 2. Effect of ethanol extract (EE) and G-1 group from epicarp and external mesocarp of C. brasiliense Camb. (pequi) on radical and
shoot length of L. sativa, in three different concentrations. Values are presented as percentage differences from the control, zero representing
an observed value identical to the control (solution without substance), a positive value representing stimulation and a negative value
representing inhibition.
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Figure 3. Effect of ethereal fraction (G1-E), ethereal insoluble
fraction (T1) and G-3, from epicarp and external mesocarp of C.
brasiliense Camb. (pequi) on radical and shoot length of L.
sativa, in three different concentrations. Values are presented as
percentage differences from the control (solution without
substance), zero representing an observed value identical to the
control, a positive value representing stimulation and a negative
value representing inhibition.
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Shoot

Figure 4. Effect of ethyl galate (1), hydroxymethylfurfural (2)
and galic acid (3), isolated from epicarp and external mesocarp of
C. brasiliense Camb. (pequi) on radical and shoot length of L.
sativa, in three different concentrations. Values are presented as
percentage differences from the control (solution without
substance), zero representing an observed value identical to the
control, a positive value representing stimulation and a negative
value representing inhibition.
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Data Analysis

The effect on germination and growth are
given as percent differences from control, and consist
of the differences (in cm) between mean values of
seeds with tested compounds and mean values for
control (seeds grown without addition of tested
compounds)/ mean values for control x 100. Thus,
zero represents the control, positive values represent
stimulation of the studied parameter and negative
values represent inhibition. The data were evaluated
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by using Student’s t-test and the differences between
the experiment and control were significant at a value
of P <0.05. The inhibitory and stimulatory activities,
compared to those of the control, are shown in
Figures 2, 3 and 4.

Antimicrobial Bioassay

Samples were tested in duplicate by disc diffusion
method in agar with minor modifications (Lana et al.,
2003). Microorganisms used were Staphylococcus
aureus ATCC 29212, Salmonella typhimurium
ATCC 14028, Escherichia coli ATCC 25922,
Citrobacter freundi ATCC 8090, Bacillus cereus
ATCC 11778, Listeria monocytogenes ATCC 15313,
Pseudomonas aeruginosa ATCC 27853 and Candida
albicans ATCC 18804. For minimum inhibitory
concentration test, carried out in duplicate, samples
were serially diluted starting from concentration of
512 to 5.0 pg/ml for each test microorganism. Tubes
were incubated for 18 hours at 35°c. The results are
shown in Table 2

RESULTS AND DISCUSSION

A total of twelve compounds were isolated
from the pequi fruit epicarp and external mesocarp
parts. Their structures were determined based on the
analysis of spectroscopic data, especially NMR, and
literature data comparison. The pure compounds were
identified as ethyl gallate (1) (Ceruks et al., 2007), 5-
hydroxymethylfurfural (2) (Kuo et al., 2002), gallic
acid (3) (Souza Filho et al., 2006) and methyl
shikimate (4) (Liu et al., 2004; Adrio et al., 1997).
Additionally, mixtures containing B-D-
fructopyranose (5) and [(-D-fructofuranose (6)
(Sobolev et al., 2003; Breitmaier and Voelter, 1987);
o- and B-D-glucose (7 and 8) (Collins and Ferrier,
1995); lupeol (9) (Mahato and Kundun, 1994) and
oleic acid (10) (Oliveira et al., 2006); B-sitosterol
(11), stigmasterol (12) (Goulart et al., 1993) and oleic
acid (10) were obtained. The structures of these
isolated compounds were assigned on the basis of
spectroscopic data, including two-dimensional NMR
methods and by comparison of their spectral data
with values described in the literature. Structures of
compounds 1-12 can be found in Figure 1.

Ethyl gallate (1) was isolated on a very high
yield (14% from the crude ethanol extract, EE),
whereas compounds 2, 3 and 4 were isolated on a
very low yield from EE.
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Ethyl gallate and gallic acid were previously
isolated from leaves of Caryocar microcarpum
(Kawanishi and Raffaud, 1986). Oleic acid, B-
sitosterol and stigmasterol have already been isolated
from C. microcarpum and C. villosum (Kawanishi
and Raffaud, 1986; Marx et al., 1997).

Crude ethanol extract (EE), fractions G-1
obtained from polyamide column, G-1E (fraction
soluble in ethyl ether, obtained from G-1) and T1
(ethyl ether insoluble residue, obtained from G-1)
were evaluated for their antioxidant activities (Burda
and Oleszek, 2001). Table 1 shows the average
values for DPPH radical scavenging activity in each
tested concentration, and ICs, values. G1-E presented
the higher ICs, that can be associated to the presence
of gallic acid and ethyl gallate in higher
concentrations than in EE and T1. At 100 pg/mL, all
extracts tested were more active than BHT, the
reference compound.

The obtained results from allelopathic
evaluation, according to methodology described by
Vieira et al. (2005), of for crude ethanol extract,
fractions and compounds 1, 2 and 3 are shown in
Figures 2, 3 and 4. Both EE and G-1 showed
inhibitory activity on radical growth and stimulatory
activity on shoot growth of L. sativa. G-1 presented
biggest inhibitory effect at 1.0 mg/mL, and also
biggest stimulatory effect at 0.2 mg/mL (Figure 2).
Fractions G-1E, T1 e G-3 (Figure 3) were tested at
concentrations below 0.04 mg/mL, aimed to observe
more stimulation on shoot and radical growth
(Macias et al., 2000). However, only G1-E showed a
slight stimulatory effect on radical growth at 1.6 x 10°
> mg/mL and the inhibitory effects were bigger than
those presented for EE and G-1, at analogous
concentrations. On shoot, the best growth stimulatory
effect was observed for G-3, at 8.0 x 10° mg/mL.
The effect of pure compounds 1, 2 and 3 on radicle
and shoot growth of L. sativa was mainly inhibitory
(Figure 4). Gallic acid (3) presented the biggest
inhibitory effect on radicle, at 10° M, and also the
biggest stimulatory effect on shoot, at 107 M.

Crude ethanol extract (EB) and fractions G-1
and G-1E were tested for their antimicrobial activity
(Lana et al., 2003), presenting inhibition zones of 7
mm. Only fraction G-1E presented expressive
activity towards the tested microorganisms,
according to Table 2. C. albicans was not affected by
this fraction in the tested concentration. The
minimum inhibitory concentration (MIC) found for
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all tested microorganisms, except for S. typhimurium
and C. albicans was 512 pg/mL.

CONCLUSIONS

This work pointed out for the possibility to
use the external mesocarp of pequi fruit as a rich
source of ethyl gallate, since this compound was
isolated in an expressive yield (14 % from crude
ethanol extract). The biological potential of this crude
extract and isolated compounds were also noticeable
(high ICs, in the antioxidant evaluation of extracts,
and both inhibitory and stimulatory effect on radical
and shoot growth of L. sativa, respectively from
gallic acid), since plant material used is a residue
produced in large scale in Brazil.
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