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RESUMEN

A fin de caracterizar quimica, nutricional y funcionalmentc las protcinas de la
semilla de ébano — Pithecellobium flexicaule (Benth.) — como fuente potencial de
ingrediente para la industria alimenticia, se colectaron semillas maduras de esta leguminosa
silvestre en tres localidades del estado de Nuevo Ledn, México. Las semillas fueron
convertidas en harina, la cual se desgrasé con n-hexano. Partiendo de ella se efectud el
fraccionamiento de las proteinas por solubilidad; se determinaron los puntos isoeléctricos
de las principales fracciones proteicas encontradas en [a semilla y los pesos moleculares de
las subunidades proteicas de esas fracciones, mediante electroforesis (SDS-PAGE). Fueron
determinadas las condiciones Optimas de pH y temperatura para la extraccion de proteinas
de la semilla, ¥ se obtuvo un aislado proteico de la misma por precipitacion isoeléctrica de
la proteina. Este aislado {ue evaiuado nutricional y funcionalmente. Lus resultados revelan
que la fraccidn proteica mas abundante en la semilla son las albiminas (54.6%), scguido de
las globulinas (32.2%). Las glutelinas (5.7%) y las prolaminas (1.3%) se encontraron en
bajas cantidades. Lus puntos isoeléctricos de las albuminas, globulinas y glutelinas, tanto
experimentales como los obtenidos por cdlculo diferencial a partir del andlisis de regresion
no lineal, estan dentro del rango de pH 2.3-2.7. Las proteinas de mds alto peso molecular
fueron encontradas en las albaminas (92 y 100 kDa), en las globulinas se detectaron 4
subunidades proteicas con masas moleculares entre 28.4 y 57.3 kDa. Se encontraron
diferencias altamcnte significativas (P<0.01) cn la cantidad de protcina extraida a las
diferentes temperaturas (25, 30 y 35°C) y pH ensayados (2-12). Las condiciones bajo las
cuales la cantidad de proteina extraida fue mdxima (92%) son pH 11 y 25°C. La proteina
fue precipitada isoeléctricamente a pH 2.6, obteniendose un atslado con un contemido
proteinica dc 89.98%, en base seca, y un rendimiento dcl 45.6% (en relacién al total de
proteinas). El aislado proteico obtenido tiene 53% menos taninos y 70% menos fitatos y
actividad de inhibidores de tripsina que la semilla madura. La digestibilidad verdadera de la
proteina del aislado, determinada in wvive mediante ensayo con ratas, es del 85.36%.
Comparado con aislados proteicos de otras leguminosas, el aislado obtenido es alto en
contenidos de [isina, leucina, treonina, fenilalanina y tirosina; perc bajo en isoleucina,
metionina y cistina; siendo los aminoicidos azufrados el primer limitante. Su puntaje
aminoacidico corregido por digestibilidad es de 0.44, similar al de la semilla madura. El
aislado proteico investigado tiene altas capacidades de emulsificacion y gelificacidn,
mayores que las de aislados de soya y de otras leguminesas tradicionalmente comestibles,
con capacidades de absorcion de agua y grasa equiparables a las de ellas, pero con
capacidad espumante mas baja.



ABSTRACT

With the purpose of characterize the chemical, nutritional and functional properties
of the Pithecellobium flexicaule (Benth.) ebony seeds proteins, as potential ingredient for
the food industry, mature seeds of this wild legume were collected, in three localities in the
state of Nuevo Leon, Mexica. Seeds were converted into flour, which were then degreased
with n-hexane. From this, the proeins were then fractionated by solubility, isoelectric points
were determined from the principals proteins fractions found in the seeds; the molecular
weight of these fraction sub-unites were analyzed by means of electrophoresis (SDS-
PAGE). Protcin cxtraction it’s optima pH and temperature conditions was determined; a
isolate protein was obtained by a isoclectric precipitation from this extraction. This isolate
protein was nutritional and functivnal evaluated. Results reveled that the most abundant
protein fraction of the seeds were albumins (54.6%), followed by globulins (32.2%).
Glutelins (5.7%) and prolamins (1.3%) that were found in low concentrations. The
1soelectric points of the alburmins, globulins and glutelins, experimentally and those obtain
by the no lineal regression analysis, were between 2.3-2.7 pH range. The proteins with
higher molecular weight were the albumins (92 and 100 kDa), in the globulins 4 sub-unites
were detected with molecular weight between 28.4 and 57.3 kDa. Significant differences
were {ound (P<<0.01) in the protein amount extracted at diflercnts temperatures (25, 30, and
35°C) and pH (2-12) tested. Conditions were maximan quantity of pratein (92%) was
extracted were at 25°C y pH 11, The protcin was isoelectrally precipitated at pH 2.6,
obtaining a isolate with 89.98% protein in dry base and yielding 45.6%, with relation to the
total protein. This isolate protein contained 53% less of tannins and 70% less phytates and
trypsin inhibitors activitics than that mature seeds. The true digcstibility of this isolate
protein, determined in vivo with rats trial, was 85.36%. Compared with other isolates
proteins of differents leguminous, this protein has highs contents of lysine, leucine,
threonine, phenylalanine and tyrosine; but is low in isoleucine, methionine and cystine;
were sulfured amino acids are the first limitation. The aminoacidic score corrected for the
digestibility was 0.44, similar to that of the mature seeds. This isolate protein possess highs
emulsification and gellification capacities; higher than those isolates from soy beans and
other traditional leguminous; also with the water and oil absorptions capacities equivalent
to them; but with a low foam production.



