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Abstract

In order to evaluate the nutritional quality of four Mexican soybean meals from the states of Guanajuato,
Veracruz, Hidalgo and Nuevo Leon in Mexico, two experiments were conducted. Previously to the
experiments, meals were analyzed, resulting to be within standards for crude protein, amino acid profile,
urease activity and protein solubility. Data obtained in experiment one, in which soybean meals were used
asaproteinsource insorghum + soybean meal diets for broilers during 42 days, indicated that for weight gain
(2057,2004,2078and 1978 g), feed consumption (3 860, 3 763, 3 666 and 3 498 g) and feed conversion (1.87,
1.88, 1.76 and 1.77) there were no differences (P < 0.05) among the four meals. In experiment two, True
Metabolizable Energy (TME) was determined in Leghorn roosters by using a precise feeding method with the
four soybean meals. Results were 2 450, 2 384, 2 430 and 2 290 kcal/kg with a mean of 2 388 kcal/kg, without
differences (P < 0.05) among meals, and showed no statistical difference of the nutritional value among the
four sources of soybean meal used regarding broiler performance and determination of the TME.

Keywords: SOYBEAN MEAL,BROILERS, TRUEMETABOLIZABLEENERGY,UREASEACTIVITY,
PROTEIN SOLUBILITY.

Resumen

Conel proposito de investigar el valor nutritivo de cuatro pastas de soya mexicanas (Guanajuato, Veracruz,
Hidalgo y Nuevo Ledn), se realizaron dos experimentos. Las pastas de soya, analizadas previamente a los
experimentos, resultaron dentro de los pardmetros esperados para proteina cruda, perfil de aminoacidos,
actividad urasicay solubilidad de la proteina. En el experimento 1 se utilizaron las pastas de soya como fuentes
suplementarias de proteinaen dietas sorgo + soya para pollos durante 42 dias; los resultados indicaron que
para ganancia de peso (2 057, 2 004, 2 078 y 1 978 g), consumo de alimento (3 860, 3 763, 3666y 3498 g) y
conversion alimentaria (1.87, 1.88, 1.76 y 1.77) no se detectaron diferencias (P < 0.05) entre las cuatro pastas
desoya. Enel experimento 2 se determind laenergia metabolizable verdadera (EMV) con gallos Leghorn con
el método de alimentacidn precisaen las cuatro pastas de soya, los resultados (2 450, 2 384,2 430y 2 290 Kcal/
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kg) fueron, en promedio, 2 388 kcal/kg, sindiferencia (P <0.05) entre las pastas. De acuerdo con los resultados
obtenidos del presente trabajo, se puede concluir que no existio diferenciaen lacalidad nutrimental entre las
pastas de soya evaluadas con base en la prueba de comportamiento productivo en pollos de engorday la

determinacién de EMV.

Palabrasclave:PASTADESOYA,POLLOSDEENGORDA ,ENERGIAMETABLOLIZABLE VERDADE-
RA,ACTIVIDADURASICA,SOLUBILIDADDELAPROTEINA.

Introduction

extraction of oil from the soybean and is the

main source of protein used in the elaboration
of balanced feed for poultry.*? Variability in the quality
of the soybean protein is due to inadequate processing,
whether from insufficient or excessive heat.:3-¢
Soybeans contain substances that inhibit the proteoly-
ticactivity of trypsin. They also contain other antinutri-
tional factors (lectins) which decrease growth rate in
poultry and induce pancreatic hypertrophy.? These
antinutritional factors are inactivated by heat treat-
ment, which must be controlled given that any excess
will deteriorate the quality of the protein. In crude
soybeans, the urease enzyme is denatured at the same
rate as the antitrypsin factor. Given that the laboratory
determination of urease activity is much simpler than
that of antitrypsin factor, the feed industry uses this
test to control meal quality .23’

The recommended maximum level of urease activ-
ity is somewhat controversial, some authors indicate a
level of a 0.2 unit increase in pH,® whereas others have
not found satisfactory results until the 0.5 unitincrease
in pH has been reached.®

The protein solubility testin 0.2% KOH can indicate
whether the processed soybean has been overheated
or is still raw.**12 However, certain researchers point
out that this test is not precise enough in determining
whether the meal is still raw.?

Some researchers indicate that the addition of soy-
bean meal processed at 121°C for 20 and 40 minutes, in
diets meant for broiler chickens, affects the productive
parameters.’®*? This is due to the fact that the excess
heat diminishes the bioavailability of the protein2*
Contrary to this, when the soybean meal is processed
with insufficient heat it contains a considerable quan-
tity of antinutritional factors that affect the digestibility
of carbohydrates, proteins and amino acids.237

The present study was carried out in order to
evaluate the nutritional quality of soybean meal
processed in differents states of Mexico (Guanajua-
to, Veracruz, Hidalgo and Nuevo Leon), as deter-
mined by chemical analyses and biological tests in
broilers and roosters.

g""‘ﬁ oybean meal is a by-product obtained from the
L
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Introduccioén

a harina o pasta de soya es un subproducto de la

extraccion de aceite del frijol soyay es laprincipal
_&_# fuente de proteinaen la elaboracién de alimentos
balanceados paraaves.* Lavariacion en lacalidad de la
proteinade soyase debe aun inadecuado procesamiento,
ya sea por un insuficiente o excesivo calor.2*% La soya
contiene compuestos que inhiben la actividad proteoliti-
ca de latripsina. También contiene otros factores antinu-
trimentales (lectinas), que producen disminucién en el
crecimiento de pollos e inducen a una hipertrofia del
pancreas.? Estos factores antinutrimentales son inactiva-
dos por el tratamiento con calor. El tratamiento térmico
debe ser controlado, ya que el exceso deteriora la calidad
de la proteina. En la soya cruda la enzima ureasa se
desnaturalizaalamismavelocidad que el inhibidor de la
tripsinay, en virtud de que es mas sencillo determinar en
ellaboratoriolaactividad ureasicaque losinhibidoresde
tripsina,enlaindustriaalimentariaseempleaestaprueba
para el control de calidad en las pastas.?®’

Las recomendaciones de un maximo nivel de activi-
dad ureésica son controversiales, ya que algunos autores
indican un nivel de 0.2 unidades de incremento de pH.8
Sin embargo, algunos otros han encontrado resultados
satisfactorioshastacon0.5unidadesdeincrementode pH.°

La prueba de solubilidad de la proteina en 0.2% de
KOH puede indicar si una pasta de soya procesada se
encuentra cruda o sobrecalentada.l®*? Sin embargo,
otros investigadores sefialan que esta prueba no es
exacta para determinar si una pasta esta cruda.®

Algunos investigadores indican que la inclusion de
pastadesoyaprocesadaal21°Cdurante 20y 40 minutos
endietas para pollos de engorda, afectan los parametros
productivos %2 Esto Gltimo se debe a que el exceso de
calor disminuye la biodisponibilidad de la proteina?*
Por el contrario, cuando la pasta de soya es procesada
con insuficiente calor, presenta cantidades considera-
bles de factores antinutrimentales que afectan la diges-
tibilidad deloscarbohidratos, proteinay aminoacidos 2%

El presente estudio se realizé con el objeto de eva-
luar el valor nutricional de las pastas de soya procesa-
das en diferentes estados del pais (Guanajuato, Vera-
cruz, Hidalgoy Nuevo Le6n), mediante analisis quimi-
cos 'y pruebas biolégicas en pollos y gallos.



Material and methods

In order to carry out this study two experiments were
developed. Before starting, proximate analysis, as well
as urease activity and protein solubility tests were
carried out using the methodology indicated by Teje-
da.* Furthermore, amino acid analysis* was also ca-
rried out using oxidation and acidic hydrolysis to de-
termine the levels of S-containingamino acids, alkaline
hydrolysis for tryptophanand acidic hydrolysis for the
remaining amino acids.

Experiment 1

A total of 144 mixed, day-old, Arbor Acres chicks were
separated into four treatments, each containing four
repetitions of 12 chicks. Petersime battery brooders
were used both for chicks during the initiation (0-21
days) and grower (22-42 days) phases.

One of the four soybean meals was included, as a
supplemental source of protein, in the diet of each one
of the four treatments. The soybean meals were ob-
tained from the four leading processing plants of soy-
bean meal in Mexico. A random design was used to
assign the four treatments as follows: a) Diet contain-
ing soybean meal from Guanajuato; b) diet containing
soybean meal from Veracruz; c) diet containing soy-
bean meal from Hidalgo; and d) diet containing soy-
bean meal from Nuevo Leon.

The experimental diets used were elaborated based
upon a sorghum + soybean meal mixture for the
starter and finisher phases, following the poultry ra-
tion recommendations made by Cuca et al.! (Table 1).

Throughout the experiment, weight gain, feed con-
sumption and feed conversion were registered. The
data obtained were analyzed based upon a random
experimental design.ts

Experiment 2

Roosters were used to determine the true metaboli-
zable energy (TME) for each of the four soybean
meals used in experiment 1. The precise feeding
method recommended by Sibbald was used to deter-
mine TME.*¢ 20 adult Leghorn roosters were used, 16
as experimental subjects and four as control sub-
jects. The roosters were randomly housed in indivi-
dual cages which had been previously identified. An
empty tray covered in plastic (which had been weig-
hed previously) was placed under each cage to catch
the bird’s feces. The roosters were fasted for 24 hours
before beginning the experiment. Next, each group
of four roosters was individually force-fed 30 grams
of each one of the four soybean meals being evalua-
ted; meanwhile the four control roosters remained

Materialy métodos

Para la realizacion de este estudio se desarrollaron dos
experimentos. Previamente se hicieron analisis quimico
proximal, pruebasdeactividad urasicaysolubilidaddelas
proteinas en las cuatro pastas de soya, siguiendo la meto-
dologiasefialada por Tejada de Hernandez.**Porotrolado,
también se realizaron analisis de aminoéacidos* mediante
elmétododeoxidacionehidrdlisisacida, paradeterminar
aminoécidos azufrados, hidrolisis alcalina para triptofa-
no e hidrdlisis acida para el resto de los aminoéacidos.

Experimento 1

Se emplearon 144 pollitos mixtos, de undiade edad, de la
estirpe Arbor Acres, que fueron distribuidos en cuatro
tratamientoscontresrepeticionesde 12 polloscadauna.Se
llevo a cabo el estudio en criadoras en bateria Petersime
paraaveseniniciacion (0-21dias)ycrecimiento (22-42dias).

En cada uno de los tratamientos se incluy6 una de las
cuatro pastasdesoyaenladietadelos polloscomo fuente
suplementariade proteina. Las pastas de soya se obtuvie-
ron de las cuatro principales procesadoras de frijol soya
de la Republicamexicana. Los tratamientos fueron asig-
nadosconbaseenundisefiocompletamentealazarcomo
sigue: a) Dieta con pasta de soya de Guanajuato; b) dieta
con pasta de soya de Veracruz; ¢) dieta con pasta de soya
de Hidalgo; y d) dieta con pasta de soya de Nuevo Ledn.

Las dietas experimentales empleadas fueron elabo-
radasabase desorgo +soyaparalasfasesdeiniciacion
y finalizacion, siguiendo las recomendaciones para
pollos que sefialan Cucaet al.* (Cuadro 1).

Durante el experimento se tomaron registros de
aumentos de peso, consumo de alimento y conversion
alimentaria. Los datos obtenidos se analizaron confor-
me al disefio experimental completamente al azar.'®

Experimento 2

Se emplearon gallos para la determinacion de energia
metabolizable verdadera (EMV) en las cuatro pastas de
soya empleadas en el experimento 1. Para la determina-
cién de EMV se utiliz6 el método de alimentacion precisa
de Sibbald.*¢ Se utilizaron 20 gallos Leghorn adultos, de
los cuales 16 fueron experimentales y cuatro testigos. Los
gallos se alojaron aleatoriamente en jaulas individuales
previamente identificadas. Debajo de cadajaula se colocé
una charola vacia forrada con plastico, pesada previa-
mente para recoger las excretas. Los gallos estuvieron en
ayuno de alimento por 24 horas antes de empezar el
experimento, después, en cada cuatro gallos, se adminis-
tré individualmente por consumo forzado 30 gramos de

*Degussa México, S.A.
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Cuadrol
COMPOSICIONDELASDIETASEXPERIMENTALESBASALESEMPLEADASENPOLLOSDEENGORDA
FEEDCOMPOSITIONOFTHEEXPERIMENTALDIETSUSED INBROILERS

Ingredients Starter Finisher

kg/ton kg/ton
Sorghum* 513.10 564.11
Soybeanmeal* 397.75 34204
Calciumcarbonate 1722 1573
Calciumphosphate 1714 15.16
Vegetable oil 4171 46.80
Mineral premix** 100 100
Vitamin premix** 350 350
DL-Methionine 223 176
L-LysineHCL 045 000
Cholinecloride, 60% 0.80 0.80
SALT 350 350
Antioxidant 050 050
Coccidiostat 0.60 0.60
Fungicide 050 050
Pigment*** 000 4.00

Calculated Analysis

Starter Finisher
Protein, % 2 2
Lysine, % 120 102
Methionine, % 055 048
Meth+cyst. % 090 0.80
Calcium,% 100 090
Phosphorus, available % 050 045
M.E.Kcal/kg 2950 3050
*Variableamountsaccordingto the quantity of protein in the soybean meal.
**Vitamin A (120000001U), Vitamin D _(25000001PU), VitaminE (150001U), Vitamin K (2.0g),VitaminB  (2.259), VitaminB ,(7.59), Vitamin
B, (3.59), VitaminB , (20mg), Folicacid (1.5g), Biotin (125 mg), Pantothenicacid (12.5g), Niacin (45g), Zinc (50g), Manganese (110g), Copper (12
g), lodine (0.30g), Selenium (200mg), Cobalt (0.20g). Quantitiesadded per ton of feed.
** Avelutyellow (15 g/Kkg), xantophylls from the cempasuchil flower.

on the fast. All the animals had ad libitum access to
water. After 48 hours, the trays with the feces were
removed and were set to dry for five days at labora-
tory room temperature (21°C). After this, the feces
were weighed and the weight of the plastic was
subtracted to obtain the real weight. Finally, both the
feces and the soybean meals were ground-up and
placed inindividual, labeled plastic bags to determi-
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cada una de las cuatro pastas de soya evaluadas, y los
cuatro gallos testigos se mantuvieron en ayuno de ali-
mento; a todos los animales se les administré agua ad
libitum. Después de 48 horas, se retiraron las charolas que
contenian lasexcretasy se pusieronasecar atemperatura
ambiente de laboratorio (21°C) durante cinco dias. Poste-
riormente, se pesaron las excretasy se les resté el peso del
plastico para obtener el peso real. Por Gltimo se molieron



ne the gross energy using a Parr calorimetric pump. y se colocaron individualmente en bolsas de plastico
The TME for each soybean meal was determined identificadasy tambiénalas pastas de soyapara determi-
using the formula described by Sibbald.’* The statis- narleslaenergiabrutapor medio de unabombacalorimé-
tical analysis of the results was carried out in the trica de Parr. Para realizar el calculo de la EMV de las
same way as in experiment 1. pastasdesoya, se utilizd laférmuladescrita por Sibbald. ¢
El anélisis estadistico de los resultados obtenidos se hizo
Results como se sefiala en el experimento 1.
The proximate analysis showed that the results for Resultados
each of the different soybean meals were similar, each
having around 93% of dry matter and 7% humidity. As Segun el analisis quimico proximal, los resultados entre
far as crude protein was concerned, the soybean meal las diferentes pastas fueron similares con alrededor de
from Guanajuato had, on average, 2% less protein 93% de materia seca y 7% de humedad. En cuanto al
when compared with the others; the ether extract contenido de proteina cruda, la pasta de soya de Gua-
varied between 0.42% and 0.98%. The quantities of ash, najuato tuvo, en promedio, 2% menos de proteina en
crude fiber and nitrogen-free-extract were similar in all comparacion con las demas pastas; el contenido de ex-
four soybean meals, with a minimum difference among tracto etéreo vari6 de 0.42% a 0.98%. Las cantidades de
them (Table 2). cenizas, contenido de fibra cruda y extracto libre de
In the results obtained for urease activity and nitrégeno fueron semejantes entre las cuatro pastas de
protein solubility the soybean meals from Guana- soya, con un minimo de diferencia entre ellas (Cuadro 2).
juato and Veracruz were greatest, having double the En los resultados obtenidos para las pruebas de acti-
urease activity of the soybean meals from Hidalgo vidad urdsicay solubilidad de la proteina de las pastas
and Nuevo Leon. However, the data for protein de soyase observo que las pastas de soya de Guanajuato
solubility was not significantly different among the y del Golfo fueron mayores, con el doble de actividad
meals (Table 3). As far as the data concerning the urasicaque las pastas de soyade Hidalgoy Nuevo Leon.
essential amino acid content, the results indicated Sinembargo, losdatos parasolubilidad de laproteinano
minimal numerical differences between soybean indicarondiferenciasrelevantes entre las pastas de soya
meals, as well as in overall amino acid and protein (Cuadro 3). En cuanto a los datos del contenido de
content (Table 4). aminoacidos esenciales, los resultados indicaron dife-
rencias numeéricas minimas entre pastas de soya, en sus
Experiment 1 contenidos de aminoacidos y proteina (Cuadro 4).
According to the average results obtained on day 42 Experimento 1
of age, in the chicks fed on different soybean meals for . . . .
the variables that were being studied (weight gain, SegunIosresultados!oromedloobtenlidosaIos42d|asde
edad, enlos pollosalimentados con diferentes pastas de

feed consumption and feed conversion), no statistical-

Cuadro2
ANALISISQUIMICOPROXIMAL DECUATROPASTASDESOYAMEXICANASENBASE ORIGINAL*
PROXIMATEANALYSISOFTHEFOURMEXICAN SOYBEAN MEALSIN ORIGINALBASE*

Components Guanajuato Veracruz Hidalgo Nuevo Leon
%) soybean meal soybeanmeal soybeanmeal soybeanmeal
Dry matter 9294 9266 93.66 9364
Humidity 7.06 734 6.34 6.36
Crudeprotein 4555 47.66 4735 4721
Etherextract 095 042 098 053
Ash 6.82 6.38 717 741
Crude fiber 340 2.76 429 376
Nitrogen-freeextract 36.23 3544 3387 3472

*Usingthe AOACbase. ?
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Cuadro3
ACTIVIDADURASICAYSOLUBILIDADDELAPROTEINAENCUATROPASTASDESOYA
UREASEACTIVITY ANDPROTEINSOLUBILITYINFOURSOYBEANMEALS

Soybean meal Ureaseactivity? Protein solubility (%)
Guanajuato 022 899
Veracruz 017 86.8
Hidalgo 011 881
Nuevo Le6n 011 872

@ncreaseinpHunits.

Cuadro4
CONTENIDODEPROTEINAY AMINOACIDOSESENCIALESENCUATROPASTASDESOYAMEXI CANAS(88%DEMATERIASECA)

PROTEINANDESSENTIALAMINOACIDCONTENTINFOURMEXICANSOYBEAN MEALS(88%DRY MATTER)
Nutrient, % Guanajuato Veracruz Hidalgo NuevoLeon
Protein 46.14 47.96 4951 4896
Methionine 061 0.72 0.60 0.66
Cystine 0.79 084 0.75 0.76
Meth+cyst. 140 157 135 140
Lysine 270 270 287 275
Threonine 189 196 193 184
Tryptophan 051 057 059 061
Arginine 328 353 346 321
Leucine 356 346 373 349
Isoleucine 201 208 219 201
Valine 223 247 237 226
Phenylalanine 232 231 246 227

ly significant differences (P > 0.05) between treatments
were observed. However, weight gain in chicks fed on
soybean meal from Nuevo Leon were numerically
lower that those fed on soybean meal from Guanajua-
to, Veracruz and Hidalgo. Feed consumption was low-
er in the Nuevo Leon treatment thus causing a smaller
feed conversion, but neither resulted in significant
differences between treatments (Table 5).

The data obtained in Experiment 2, concerning the
TME obtained in the four soybean meals when mea-
sured in roosters and based upon 90% dry matter
content, showed no significant differences (P > 0.05)
amongst the treatments. However, numerically the
energy content was lower in the soybean meal from
Nuevo Leon, followed by that from Veracruz. Never-
theless, the highest quantity of metabolizable energy
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soya para las variables: Ganancia de peso, consumo de
alimento y conversion alimentaria, se pudo observar
gue no se detectaron diferencias (P > 0.05) significativas
entre tratamientos para las variables antes menciona-
das; sin embargo, la ganancia de peso en los pollos
alimentados con la pasta de soya de Nuevo Leon fue
numéricamente menor que cuando se alimentaron con
lasoya de Guanajuato, Veracruz e Hidalgo. El consumo
de alimento fue menor en el tratamiento con pasta de
soya de Nuevo Leon, por lo que se obtuvo una conver-
sién alimentaria menor, pero sin derivar en diferencias
significativas entre tratamientos (Cuadro 5).

Los datos obtenidos en el experimento 2, respecto al
contenido de EMV obtenido en las cuatro pastas de soya
a partir de gallos Leghorn, con base en 90% de materia
seca no indicaron diferencias significativas (P > 0.05)



Cuadro5
RESULTADOSDELAPRUEBACONPOLLOSALIMENTADOSCONCUATRO PASTASDE SOYAMEXICANASALOS42DIAS(EXP.1)
STUDY RESULTSFORBROILERSFED WITHFOUR MEXICAN SOYBEAN MEALSAFTER42DAYS (EXP.1)

Soybean meal Weightgain(g) Feedconsumption(g) Feed conversion
Guanajuato 2057 3860 187
Veracruz 2004 3763 188
Hidalgo 2078 3666 176
Nuevo Leon 1978 3498 177

was obtained from the soybean meals from Guana-
juato and Hidalgo, with a similar amount in both
(Table 6).

Discussion

The proximate analysis carried out on the four soybean
meals generally showed similarities amongst them,
with the possible exception of the soybean meal from
Guanajuato which showed 2% less protein than the
others. However, despite these differences, the results
of the analysis in general, coincide with that reported
by Cucacet al.! and the NRC,2 which point out that the
range of protein in soybean meal oscillates between
44% and 48%, and depends on the amount of hull that
is added to the meal. As far as the content of ether
extract and crude fiber is concerned, the four soybean
meals analyzed coincide with levels published by the
NRC,? being 1.0% and 3.9%, respectively.

The variability in amino acid and protein content
in the different soybean meals coincides with that
reported by the NRC? for soybean meal with differing
protein content. The data provided by the laboratory
for urease activity in the four soybean meals indicated

entre ellas; sin embargo, numéricamente el contenido de
energia fue menor en la pasta de soya de Nuevo Ledn,
seguida por la pasta de Veracruz. No obstante, las pastas
de Guanajuato e Hidalgo fueron las que tuvieron mayor
cantidad de energia metabolizable, con contenido similar
entre ambas (Cuadro 6).

Discusién

Elanalisisquimico proximal realizadoen lascuatro pastas
de soya, en general fue similar entre ellas, con excepcion
de la pasta de soya de Guanajuato que registrd 2% menos
de proteina que las demas. Sin embargo, a pesar de estas
diferencias, en los resultados del andlisis en general,
coinciden con lo informado por Cuca et al.! y el NRC,?
quienes sefialan que el rango de proteina de las pastas de
soyaoscilanentre 44%y 48%, y depende del contenido de
cascarilla que se le adicione a la pasta. En cuanto al
contenido de extracto etéreo y fibra cruda, las cuatro
pastasdesoyaanalizadascoincidenconlopublicado por
el NRC,? para extracto etéreo y fibra cruda (1.0%y 3.9%).

Lavariaciénenel contenido de aminoécidosy protei-
na en las diferentes pastas de soya coinciden con lo
informadoporel NRC?parapastas desoyacondiferente

Cuadro6
ENERGIAMETABOLIZABLEVERDADERAOBTENIDAENGALLOSLEGHORN DECUATROPASTASDESOYAMEXICANASENBASEA
90% DEMATERIASECA (EXP.2)

TRUEMETABOLIZABLEENERGY OBTAINED INLEGHORNROOSTERSFED ONFOURMEXICAN SOYBEAN MEALS,BASED ON 90%
DRY MATTER (EXP.2)

Soybean meal TMEKkcal/kg
Guanajuato 2450
Veracruz 2384
Hidalgo 2430
Nuevo Leon 2290
Average 2388
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that the Guanajuato soybean meal has the highest
value (0.22), alevel thatis higher than that considered
adequate (0.50 to 0.20).%* The soybean meal from both
Hidalgo and Nuevo Leon had similar valuesofurease
activity (0.11) and that of Veracruz was reported as
0.17, a greater value but still within the adequate
range,?®’ thusindicating that more adequate process-
ing was carried out in these than on the Guanajuato
meal. However, some studies indicate that soybean
meal values of up to 0.5 are acceptable for poultry
feed.2'” The protein solubility data for the soybean
meals evaluated in this study oscillated between 86%
and 89%, results that approximate those found in the
literature as being considered the products of ade-
quate processing.’

Experiment 1 did not detect significant differences
in broilers fed on the four different soybean meal feeds,
when evaluating weight gain, feed consumption and
feed conversion, thus indicating that the quality of the
four Mexican soybean meals was similar regarding
productive behavior in broilers. In general, the data for
urease activity and protein solubility suggests that the
heat treatment received by the soybean meals, in this
study, was adequate in destroying antinutritional fac-
tors and thus the productive yield in broilers was not
aﬁeCtEd.3’7'lo’18’lg

The data obtained concerning TME content in the
four soybean meals in experiment 2, based on 90%
dry matter, does not show any differences. The TME
content of the soybean meals evaluated is similar to
the value reported by the NRC for soybean meal
with 47% protein.2 Some researchers mention that
the TME value can vary not only because of the type
and quality of processing, but also because of the
quantity of non-digestible oligosaccharides (raffi-
nose, staquiose and galactitol) that it contains. Now-
adays there are different genetic lines of soybean
that contribute a greater amount of TME given that
they contain lower quantities of non-digestible oli-
gosaccharides.’

In accordance with the results obtained and under
the experimental conditions of the present study, one
can conclude that the nutritional quality of the four
soybean meals used (Guanajuato, Veracruz, Hidalgo
and Nuevo Leon), were similar given the proximate
analysis, crude protein and amino acid content, urease
activity and protein solubility, as well as on the feed
evaluation carried out on broilers during 42 days and
the calculated TME.
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contenido de proteina. Los datos arrojados del laborato-
rio para actividad urasica en las cuatro pastas de soya
indicaron que la pasta de soya de Guanajuato tuvo el
valor mas alto (0.22), dato que esta por encima de lo que
se consideraadecuado (0.50a0.20).1* Las pastasde soya
de Hidalgo y Nuevo Leén tuvieron valores similares de
actividad ureasica (0.11) y lade Veracruz (0.17) un valor
mayor pero dentro del rango considerado adecuado,>>7
lo que indica que tuvieron un procesamiento mas ade-
cuado que la pasta de Guanajuato. Sin embargo, algu-
nos estudios indican que las pastas de soya con valores
hasta de 0.5 son aceptables en alimentos para aves.?'’
Losdatosparasolubilidad de laproteinadelaspastasde
soyaevaluadas en este experimento oscilaron entre 86%
y 89%, resultados que se aproximan alo que laliteratura
informa como un procesamiento adecuado.’

Enelexperimento 1 no se detectaron diferencias signi-
ficativas en los pollos alimentados con las cuatro diferen-
tes pastas de soya evaluadas en ganancia de peso, consu-
mo de alimento y conversién alimentaria, lo que indica
gue la calidad de las cuatro pastas de soya mexicanas fue
semejante en lo que a comportamiento productivo de los
pollos se refiere. En general, por los datos de actividad
ureasica y solubilidad de la proteina, se sugiere que el
tratamiento térmico que recibieron las pastas de soya en
este experimento fue adecuado para destruir los factores
antinutrimentales, por lo que no se vio afectado el rendi-
miento productivo de los pollos 37101819

En el experimento 2, los datos obtenidos del contenido
de EMV en las cuatro pastas de soya con base 90% de
materia seca no indicaron diferencias. El contenido de
EMYV en las pastas de soya evaluadas es similar al valor
indicado por el NRC para pasta de soya con 47% de
proteina? Algunosinvestigadores mencionan queel con-
tenidodeEMV puedevariarnosoéloporeltipoylacalidad
del procesamiento que reciba la pasta de soya, sino tam-
bién por la cantidad de oligosacaridos no digestibles
(rafinosa, estaquiosa y galactinol) que ésta contenga, ya
gue actualmente existen lineas genéticas de frijol soya que
aportan mayor cantidad de EMV porque en su contenido
existe menor cantidad de oligosacaridos no digestibles.’

De acuerdo con los resultados obtenidos y bajo las
condicionesexperimentales del presente trabajo, se pue-
de concluir que el valor nutrimental de las cuatro pastas
de soya empleadas (Guanajuato, Veracruz, Hidalgo y
Nuevo Ledn) fue similar de acuerdo con el anélisis
guimico proximal, en contenido de proteina cruda y
aminoécidos, actividad urasica, solubilidad de laprotei-
na, asi como en la evaluacién en dietas para pollos de
engorda durante 42 dias y la determinacion de laEMV.
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