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SUMMARY
Although there are tables 01 amino acids In foods

and feeding stuffs written by authorities in the field, it
is felt that there is a need for such tables appertaining
to Zimbabwean conditions. As a first step to this
objective a survey was undertaken to determine the
amino acid cr;mtent, and its variability, of extracted
soyabean meal which in this country is used as a majO'/'
source of protein in feedstuffs in common with world
wide practice. The variability from batch to batch Wlm'

found. to be very low.,
Introduction

In animal nutrition, a well balanced diet must supply
all the essential amino acids in appropriate amounts
required by an Qrganism for normal growth. It is there
rore necessary to determine the amino acid content in
each foodstuff for purposes of accurately formulating
rations for either commercial or experimental use.

The feeding value of soyabean protein is considered
the best among vegetable protein sources. However,
soyabeans contain a trypsin-inhibitor which inhibits
the growth of non-ruminants presumably by inhibiting
the lanimal's prO'tein-diges'ling enzymes, namely, tryp~
and ch);motrypsin (Bielorai, Handuff and Alumot,
1972). It also contains lipoxygenase ~hich catalyses
rancidity on storage of the product resulting in off
flavours (Mustakas, Albrecht, McGlee, Black, Book
walter and Griffin, 1969).

The trypsin-inhibitor and lipoxygenase are deactivated
by heat-processing soyabeans or soyabean meal thus
enhancing digestibility of the product and similarly, its
storage stability. Properly .heated soyabeans or soya
bean ineal furnishes protein which is nearly equal in
value to protein of fish or skim milk (Topps and Oliver,
1978).

In 1975, Bellis and Brooks showed that whole soya
beans which had been heat-processed could satisfactorily
replace fishmeal in Zimbabwe in the diets of young pigs
up to 55 kg ma-ss thus making this country self-sufficient
in pig feeds and independent of impOrted fishmeal.

Soyaheans are widely grown in Zimbabwe and are
the second most important source of cooking oil after
cotton. After oil-extraction, soyabean meal is used as
an animal feedstuff.

Because it wacs thought that ·the eXltmction process
may cause degradation of the protein quality, this
laboratory was asked by the Pig Industry Board to
monitor the amino acid content of extracted soyabean,
and investigate its variability. In this paper, the data
obtained is presented.

Materials
Samples of extracted' soyabean meal were taken at

random and submitted to the laboratory at monthly
intervals for a period of two years by ~o of the major
oil-extraction companies in the country.

Apparatus,

Automatic Amino Acid Analyzer: Beckman (palo
Alto CA) model 119B, cation and anion exchange resins
types AA20 and M71, a dual channel absorbance detec
violl system (440 nm, 570 nm) and a dua'! range recorder
2.0 O.D. or 0,1 O.D. full scale.

Chemicals
Amino acid calibmtion s:tandard solution (Cat. iNo. 3'12220.

Beckman Tnstruments ITnc., Pal'O Allto CA); ninhydrin (Riedel
Haen A. G. \Selzee-Hannover); ThiodiglycO'I (IPierce Chemical
Co., Rockford, Illinois); Methyl cellusolve (Beckman); NaOH
(Merck); Phosphorous pentoxide (Merck); Petroleum ether BP
40-60 (Shell).

Buffers and their Preparation

O,2M Sodium Citrate Buffer pH 2,2

O,2M Sodium Citrate Buffer pH 3,3

O,4M Sodium Citrate Buffer pH 4, t

0, t M Sodium Citrate Buffer pH 6,4 I

All the buffers were made according to BeCkman 119B hand
book application notes.

Standard Preparation
An aliquot of the calibration standard solution was diluted

with 4 volumes of O,2M sodium citrate buffer pH2,2 !before
injection.
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TABLB 1

Amino Acids as perceutage of sample mass

I
\

Standard
:Meanb Deviation Minima Maxima

47,9
I

Crude Proteina 44,8 1,77 40,8

I

0,3 2,3 3;6Lysine 2,9
Histidine. 1,3 0,2 0,9· 1,9
Arginine . . . 3,6 0,4 2,7 4,6
Aspartic'Acid 5,5 0,8 . 3,7 8,2
Threonine , 1,9 0,3 1,0 3,4
Serine 2,3 0,2 1,8 2,9
Glutamic Acid " 9,2 1,3 6,8 13,6
Proline 2,4 0,4 1,5 3,3
Glycine 2,1 0,2 1,4 2,7
Alanine .. 2,1 0,3 1,5 3.1
cYstine - - - -
Valine ,2,3 0,3 - 1,5 3,1
Methionine 0,4 0,2 0,2 1,4
Iso-Leucine 2,3 0,4 1,6 , 4,3
Leucine 3,8 0,5 2,7 4,8
Tyrosine 0,9

/
0,3 0,3 1,8

Phenylalanine 2,5 0,3 1,9 3,1
Tryptophan - - - -

1

No/e.-It can be assumed that the material has 89 per cent. dry matter content on average. .
aCrude protein percentage (total N x 6.25) as determined by macro.Kjedhal procedure.
b"Mean values of 56 samples.

, Sample Preparation " I

Extracted soyabean meal samples were defatted for 6
hours using ;the ether-Soxhlet extraction method (Hor
witz, 1981), dried, and then gr<&p.d in a pestle and

-Inortar to pass through a 72-m~\~een. Masses·
between 3 mg and 5 mg were weighed directly into thick
walled bijou bottles and 2 ml 6M HCI ad<ied to eacQ
tube. The tubes were then tightly capped with teflon
lined screw·~a:ps and the mmples were then hydrolyzed at
110° ± O,5°C for 22 hours. The samples were then
cooled and 1 m1 aliquots transferred to clean bijou
bottles. The I m1 aliquots were dried over NaOH and
phosphorous pentoxide in an evacuated dessicator. The
dry residue was dissolved in 2 m1 0.2M sodium citra·te
buffer pH 2.2 and filtered using a swinnex filtration
apparatus and millipore filter papers, pore size O,22p.m.

IOD Exchange Chromatography
Two column analyses were used, the analytical ,pro

gramme being split into a series of short column runs
and long column runs.

Short Column Runs
A 250p.l aliquot of the filtered hydrolysate was injected

and run for 60 minutes at 50°C on a 5,5 em M71 resin
column. Sodium citrate buffer pH 6.4, 70 m1 per bour
flow rate, was used to elute the basic amino acids. The
time included a 3 minute NaOH column-regeneration
time and a 10 minute column 'equilibration time. using
the eluti,:lg buffer. in between samples...
Long Column Runs

Another 250,ul aliquot of the hydrolysate was injected
and run for 3 hours on a 30 em AA20 resin column.
Elution of ' the acidic amino acids was effected in the
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first hour using .a sodium citrate buffer, pH 3.3" arid
neutral amino acids were eluted by a sodium citrate

(buffer, pH 4,1. The 3 hour pr~gra.mme.consistedof a
6 minute NaOH column regeneration time and a 30
minute! column equilibration time. using sodium citrate
buffer pH 3,3, in between samples.

Results and DisoossioD
Table 1 shows the amino. 'acids expressed as .a

percentage' of sample mass whilst Table 2 shows the
same 'results expressed as amino acids in grams per
16grams·nitrogen.

Although the amino acid values quoted in this paper
are of single runs rather than duplicate or triplicate
runs, work done ''by the author in evaluating th~ ....."
hydrolysis procedure and the reproduceability of the
'analyzer had shown that there was no significant
variation in the results obtained between samples. In
analyzing the data generated, a correlation co-efficient
of variation of 0,999 was obtained thus justifying sing~e

runs.

Farm feeds are of such a variable nature in nutrient
composition that it is difficult to Tepresen~ <them by a
smgle set of figures and as such, an attempt has been
made to indicate the variability of the analytical figures
by quoting minima and maxima as. well as mean values.

. The standard deviation obtained and the variability of
the amino acid content of the soyabean meal was very
low. This means tJ:1at the extracted soyabean meal can
be confidently Used, as a ,pig feed with no undue
uncertainty of its amino acid content.

1n pig production. 12 amino acids are essential for
normal growth and of these, lysine, methionine, tryp
tophan and possibly threonine are the most important
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, TABLE 2

Amino Acids in g per 16g N

Standard
Meana Deviation Minima Maxima

Lysine 6,5 , 0,7 4,9 8,1
Histidine 3,0 0,6 2,0 5,2
Arginine 8,0 0,9 6,0 9,9
Aspartic Acid 12,2 2,1 2,4

'~
18,9

Threonine ; 4,3 0,8 2,2 7,3
Serine 5,2 0,5 4,0 6,5
Glutamic Acid - 20,2 2,6 11,7 25,9" "

Proline , I 5,5 0,8 -3,5 7,1
Glycine , 4,6 0,5 3,7 6,0
Alanine '. 4,5 0,5 3,4 5,8
Cystine. - - - -
Valine : 5,1 0,7 3,6 6,8
Methionine " 0,9 0,3 0,4 1,5
Iso-Leucine 5,1 0,7 . 3,6 6,4
Leucine ' 8,5 . 0,9 6,3 10,6
Tyrosine 2,1 0,6 , 0,9 .- ( 3,7,.
Phenylalanine 5,5 0,6 3,7 6,9
Tryptophan I - - - -

a Mean values of S6 samples.

(Holness, 1982). Shortage of lysine, for example, may
lead to retarded growth and overfat carcasses. Com
pared to other oil-seed meals, soyabean meal has lysine
'values comparable to fish-meal. '

It should be noted that tryptophan and cystine were
not detected as these amino acids are destroyed,during
the hydroJysis procedure employed by thIs labomtory.
Methionine is unstable during ihydroJysis and' under-,
goes partial destruction .during ,the procedure and as
such, the values quoted f<;>r this amino acid may not be
,truly representative (Anon, 1978).
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