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ABSTRACT

The aim of this work was to analyze and quantigy gghesence of antinutritional compounds such asnie@nd
trypsin-like inhibitors, polyphenols and tanningidaenzymatic activity of peroxidases and proteasdise seeds of
Annona crassiflora Mar{araticum),Hymenaea courbaril L. var. courbajatobd), Plathymenia reticulata Benth.
(vinhatico), Zanthoxylum rhoifolium Lam(maminha de porca)jpeiba tibourbou Aubl(pau jangada)Salacia
crassiflora Mart G. Don(bacupari), andSclerolobium paniculatum Vodcarvoeiro). The results suggested that
these plants could be used as new source of food.
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INTRODUCTION radiation (Almeida et al., 1998). Jatoba has high
concentration of protein in its fruits, and it is used
The Brazilian savannas, known as “Cerrado”fo produce flour for cakes, bread and biscuits.
comprise one of the largest biodiversities found ifPlant proteins such as peroxidases, proteases,
Brazil. The expansion of agricultural areas idectins and trypsin-like inhibitors have been used
causing the extinction of several plant speciesn medical and food industries and in the
Many of the extinct plants could not haveproduction of kits for laboratorial diagnosis
appropriatestudies of their components, which (Henry et al., 1974). The presence of lectins and
could have biotechnological applications. Plantsrypsin-like inhibitors must be analyzed when
from Cerrado are known as source of compoundglant products are consumed. The aim of the
of high biotechnological interest, which havepresent study was to determine and quantify
application on medical and food industries. Plantgutrients and antinutritional compounds from
such asHymenaea courbarilL. (jatoba) and seeds of selected plants from Cerrado.
Myracrodruon urundeuvdaroeira) are reported to
treat infections of the urinary and respiratory
systems, respectively (Drumond, 1982), and tMATERIALS AND METHODS
treat gastric ulcers, rheumatism and hanseniasis.
Buriti (Mauritia flexuosa L. f) and pequi Source of material
(Caryocar brasilienseCamb.) fruits produce oils Mature seeds of selected plant species (Table 1)
with high concentrations of unsatured fatty acidswere collected from the municipal districts of
vitamin E and substances that block ultravioleGoiania, Jatai and Caldas Novas, state of Goiés,
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Brazil. The seeds were washed in an alcoholi&lemental analysis

solution followed by immersion in a sodium Elemental analysis was carried out to determine
hypochlorite solution 0.2% (v/v) for 5 min. The the nutritional potential of the samples, by
seeds were divided into two equal portions andgneasuring the amount of ashes, humidity, lipids,
one of them was vacuum dried. Both portiongroteins and carbohydrates.

were ground and placed in polypropylene

recipients hermetically closed and stored in a

freezer at -1€C.

Table 1 -Selected plant species.

PLANT SPECIES | POPULAR NAME

Annona crassifloraMart. (Annonaceae) Araticum
Apeiba tibourbolAubl. (Tiliaceae) Pau jangada
Hymenaea courbaril. var. courbaril (Leguminosae) Jatoba
Plathymenia reticulat8enth. (Leguminosae) Vinhatico
Salacia crassiflorgMart.) G. Don. (Hippocrateaceae) Bacupari
Sclerolobium paniculatundog. (Leguminosae) Carvoeiro
Zanthoxylum rhoifoliunbam. (Rutaceae) Maminha de porca

Extraction and Determination of Soluble Peroxidase activity

Protein Peroxidase activity was determined according to
Samples of ground seeds were diluted in a solutiolhe methodology of Padiglia et al.. (1995).
of sodium phosphate buffer 0.1 mol*lpH 7.0, Reaction was carried out with a solution of
shaken during 1 h at 4°C, and then centrifuged a@irtho-dianizidine (2.2 mmol ) and HO, (5
12,000 x g for 15 min at 4°C. The precipitate wasnmol L) in phosphate buffer 0.1 mol‘lpH 4.5,
discharged and the supernatant was denominatatl room temperature (30), and after 1 min, the
crude extract. Protein concentration wassolution was read at 470 ntm in a
determined by the method of Bradford (1976)spectrophotometer (Ultrospec 2000-Pharmacia).

using BSA as standard. One enzyme unit (EU) was defined as the amount
of enzyme necessary to increase 0.1 OD in 1 min
Proteolitic Activity (Padiglia et al., 1995).

Proteolitic activity was determined by incubation

of 0.1 mL of crude extract with 0.5 mL of caseinDetection of lectins

solution 1% (w/v), prepared in phosphate buffer 0.TThe crude extracts (2QfL) were mixed with 200
mol L™ pH 7.6 at 37°C for 20 min. Reaction wasylL of NaCl solution (0.15 mol &) containing
terminated by the addition of 1.5 mL of solution ofCaC}, (0.1 mol L'Y) and MnC} (0.1 mol LY).Then,
TCA 5% (v/v). After centrifugation at 2,000 x geth 100uL of rabbit erythrocytes at 2% were added to
supernatant were read at 280 nm using fhe mixture and incubed at 37°C for 30 min,
spectrophotometer (Arnon, 1970). One enzyme unéxposed to room temperature for 30 min. The
(EV) was defined as the amount of enzymeubes were centrifuged at 8,000 x g and analyzed
necessary to produce the elevation of 0.1 in dpticgor the presence of erythrocytes agglutination.

density (OD) after 20 min (Silva et al., 1995). Lectin  concentration was expressed as
S o hemagglutinanting units "g of the flour (HU)
Protease inhibitor activity (Moreira and Perrone, 1977).

Samples of crude extract were incubated with 0.1

mL trypsin solution 1,0 mg nit and phosphate phenolic compounds

buffer 0.1 mol I* pH 7.6 at 37°C for 10 min. After Concentration of total phenols

that 0.5 mL of a casein solution 1% (w/v) wasThe determination of phenolic compounds in the
added to the solution and the reaction mixture wasamples was performed according to Price and
incubated for 10 min. The reaction was interrupte@utler (1977). The phenolic concentration in flour

by adding of 1.5 mL of TCA solution 5% (V/V) was determined by a standard curve, which was
(Arnon, 1970). obtained by linear regression (correlation
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coefficient of 0.99979 and standard deviation 0{1978, 1989). Tannin concentration in the samples
0.0060). Catechol was used as standard compoumes measured through a standard curve obtained
by polynomial regression (correlation coefficient

for the standard curve.

Presence of tannins

The analysis of total tannins in the extractghe standard curve.

was made according to

of 0.99946 and standard deviation of

0.025).

Tannic acid was used as standard compound for

Hagerman and Butler

Table 2 -Elemental analysis of seeds from plant speciekiate*.

Species Hum. Ashes Protein Lipids Carb.
Araticum 4,80 2,27 16,33 35,24 41,46
Vinhatico 0,23 4,26 24,29 4,46 67,06
Jatoba 10,04 2,34 10,06 12,54 65,02
Maminha de porca 13,97 5,66 6,56 17,73 56,08
Pau jangada 5,75 5,53 12,10 22,21 54,41
Bacupari 13,27 2,30 7,44 14,16 62,83
Carvoeiro 1,01 5,54 32,49 9,84 51,12

* data expressed in percentage
Hum. - humidity; Carb. - Carbohydrates
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Figure 1 - Concentration of soluble protein (mg gf flour).
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RESULTS AND DISCUSSION lower values of soluble proteins (about 10 times
lower). Proteolitic activity (caseinolitic) of the
Table 2 shows the results obtained througlextracts was higher in carvoeiro (Table 3), making
elemental analysis. All seeds had highthis plant a promising source for extraction of this
carbohydrate  concentration (above 41%)class of enzymes. Besides, no inhibitory activity
Considerable amounts of proteins (up to 32.49% iwas detected in the extract of this seed (Fig. 2).
carvoeiro) and lipids (35.24% in araticum) wereThis finding indicate their possible use in
detected, showing that these seeds have highitrition. Carvoeiro also presented the highest
potential for extraction of these compounds. Th&alue of phenols.
ash content presented high variability (from 2.3%dn seeds of jatoba, proteolitic activity was the
to 5.7%) among the studied species, as well thgecond in magnitude (Table 3). Nevertheless,
humidity content (from 0.2 to 14.0%). The seeds of this species also presented the highest
knowledge of humidity and carbohydrate contengoncentration of protease inhibitors (Fig. 2). The
are very useful to determine the best storaginding of protease inhibitors in this plant permit
conditions for these seeds. The highesus to speculate that proteolitic enzyme content is
concentration of soluble protein (Fig. 1) was foundhigher than that measured because the enzyme
in vinhatico, with 152.2 mgP gof flour. The total may be inhibited during the extraction process.
protein content of vinhatico was very highMoreover, the highest peroxidase activity was
compared with those specifically tested in thigound in jatoba. High concentrations of these
work (lectins and enzymes). This result isenzymes family were encountered iRisum
inconvenient for protein purification purposes,sativum (Halpin et al1989) and up to four
because of the number of steps that could b@mes higher irOpuntia ficus indicgPadiglia et al.
involved in the elimination the undesirable1995). Jatoba also presented the highest amount of
proteins. Nevertheless, the inhibitor content watannins (Table 4), relative to the total of phenols
very high ( up to 20% of total soluble protein).(42.808 mg tannin mg of pheril
This was higher then those from leguminougiemagglutinanting activity was detected only in
family (Campos and Xavier-Filho, 1987). The usearaticum (1013.3 HU g-1 of flour). These seeds
of these seeds as alimentary source of proteimave a great biotechnological potential due to its
needed normal traditional cooking procedures, dueigh content of lectins (Martinez and Cordoba,
to high concentration of trypsin inhibitor in the 2000). Besides jatoba, the enzyme inhibitors were
seeds (Xavier-Filho and Ventura, 1988). Thealso found at high concentrations in vinhatico and
remaining seeds of the tested plants had mudh maminha de porca (Fig. 2).

Table 3 - Proteolitic activity (Caseinolitic) of grogxtracts

Species | EU { flour | Specific activity (EU mg* protein)
Araticum 6.912 0.185
Jatobé 497.000 113.470
Vinhético 87.400 0.574
Maminha de porca 107.800 17.212
Pau jangada 138.875 30.256
Bacupari 14.500 0.702
Carvoeiro 196,160.0 8,311.864
Table 4 -Values of total concentration of phenols and tasfiom gross extracts.
Species Phlenols Tannins mg tannins mg* of
mg g~ of flour mg g* of flour phenols
Araticum 5.963 1.000 0.168
Vinhético 0.807 0.299 0.370
Jatoba 0.568 3.985 7.016
Maminha de porca 0.052 0.211 4.058
Pau jangada 0.227 0.300 1.322
Bacupari 3.219 1.747 0.543
Carvoeiro 27.585 2.268 0.082
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Figure 2 - Determination of protease inhibitor on extracts ¢i* of flour).
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Figure 3 - Peroxidase activity (EU of flour).
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CONCLUSIONS a partir das matérias-primas tradicionais, além do
uso de novas fontes de alimentos.
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