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Abstract

Extraction and isolation of protein from lupine seeds by using distilled water, salt
solution, and alkaline solution and precipitation with 0.1 N hydrochloric acid at pH 4.00,
followed by centrifugation and freeze drying was studied. Extraction with water yielded 28.5%,
with 5% sodium chloride solution 43.5% and with 0.1 N sodium hydroxide solution 79.7%
protein. Alkaline solution was found most satisfactory for maximal extraction of protein from
lupine seeds. The effect of various factors on the protein extraction, concentration of extractant,
time of extraction and relative amount of solvent to dry seeds were also investigated. The
digestibility of isolated protein—measured with in vitro enzymatic method—was high (90%).

Introduction

The deficiency of food, especially proteins is one of the important
problems of the world, about 500 million people suffer from severe protein-
calorie malnutrition. The rapid increase of human population has caused
many serious problems (LASzTITY et al., 1983).

Legumes are important components of the Egyptian diet because of their
cheap prices, and the wide variations of the meals prepared from them.
Legumes were considered as ““poor man’s meat”. Legumes have a high protein
content ranging from 17 to 25% in the dry form. The protein content of the
edible portion of legume seeds is double that of cereals and is slightly higher
than that of meat, fish, and eggs (WATT and MERILL, 1963). Legumes con-
tribute 8—10% of the world protein supplies. Legume proteins have low
biological values compared to animal proteins because of their deficiency in
sulphur containing amino acids. Any improvement in amino acid balance will
significantly improve the contribution of legumes to world nutrition (Protein
Advisory Group, 1973).
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The growing need to produce and use protein isolates and concentrates
in food and feed industry stimulated and stimulates research work connected
with the extraction and isolation of seed proteins (BERK, 1970, OWEN and
CHICHESTER, 1971, TEcsoN et al., 1971, CoNcON, 1973, NIELSEN et al., 1973,
PaTEL and JOHNSON, 1974, WU and SExoN, 1975, Wu, 1978, Wu and SEXON,
1979, and MANDAL et al., 1986).

The aim of this investigation is to study the optimum conditions for
isolating protein from lupine seeds as well as to study the in vitro digestibility
of the protein so as to evaluate its role in human nutrition.

Materials and methods
Lupinus termis seeds preparation

Lupinus termis seeds were used in this investigation from the local market
of Egypt. They were cleaned and ground in an electric mill, followed by
packaging in polyethylene pouches and stored at 4°C to be used during the
course of study.

Methods adapted for the isolation of protein

Lupine seeds were used as raw material which contains 42.09% of crude
protein on wet weight basis, <44.89% of crude protein on dry weight basis
(N x 6.25). Lupine seeds were extracted with sodium hydroxide in five con-
centrations and for five periods ranging between 10 and 50 minutes, and five
different ratios of extractant to sample, namely 10:1, 50:1, 100:1, 150:1
and 200:1.

Protein was precipitated from the extract by adding 0.1 N hydrochloric
acid till reaching pH 4.00, followed by washing with water, the protein was
finally collected by centrifugation and then freeze dried.

In vitro digestibility of protein concentrates

Protein isolated from Lupinus termis seeds was subjected to trypsin and
pancreatin digestion, according to the method of SALGO et al. (1985). The
method was used as pH-stat method. Each sample should contain 200 mg of
protein, using the automatic titrator (Radiometer, Copenhagen) at pH value
of 8.00, sodium hydroxide (0.05 N) was used as titrant. The quantity (ml) of
the alkali consumed was measured from the moment of injection for 10
minutes and the true digestibility was calculated according to the formula:

True digestibility = 52.00+0.0223 x

where x: The quantity of the alkali consumed.
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Analytical methods

Moisture content: The moisture content of the samples was determined
by heating the sample at 100 °C using vacuum oven method as described in the
A.O.A.C. Protein determination: Protein content of all the samples was
determined with Kjeltec Auto 1030 Systems.

Results and discussion
Results
Extraction and isolation of lupine protein

The influence of various factors on the extracted protein were inves-
tigated. The extractant concentration, time of extraction and ratio of solvent
to dry material, in order to study the most suitable conditions for extraction.

The results of experiments were as follows
Type of extractant

Three extractants were used for solubilizing the protein in Lupine seeds.

Distilled water, 5% sodium chloride and 0.1 N sodium hydroxide were
used.

The results are summarized in Table 1. It can be seen that alkaline
solution results the highest protein extraction from seeds. These findings are
in agreement with the data given by SMiTH et al. (1959).

1. Concentration of extractant

According to the above results, sodium hydroxide solution was used in
five concentrations. The highest solubility of protein occurred at 0.1 N and 0.5
N concentration as shown in Table 2.

The results obtained showed that 0.1 N sodium hydroxide extracted the
largest proportion of protein from Lupinus termis seeds.

Seeds to Extractant ratio

Seeds to extractant ratio affects the solubility of proteins. However,
economic considerations may play a limiting role in that respect, since the cost
of extracting solution has to be taken into consideration. The results obtained
are summarized in Table 3.
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Table 1

Effect of extractant type on the solubility of lupine
protein

% Lupinus termis
Type of extractant o Lup

protein
Distilled water 28.46
5% sodium chloride 43.54

0.1% sodium hydroxide 79.72

Seeds to extractant ratio 1:100
Extraction time 30 min

Table 2

The effect of sodium hydroxide concentration on
the solubility of Lupinus termis protein

Concentration of sodium o o
% protein isolated

hydroxide
0.025 N 59.49
005 N 62.98
0.1 N 79.72
0.6 N 79.80
1.0 N 75.32

Seeds to extractant ratio 1:100
Extraction time 30 min

Table 3

The effect of the quantity of extractant on the
solubility of Lupinus termis seed protein

Seeds to extractant ..
% protein isolated

ratio

1:10 56.47

1:50 70.75

1:100 80.89

1:150 80.90

1:200 80.91
Extraction time 30 min

Sodium hydroxide 0.1 N
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Table 4

Effect of extraction time on the sclubility of Lupi-
nus termis protein

Extraction time % protein isolated
10 min 60.55
20 min 71.54
30 min 79.69
40 min 79.65
50 min 79.70

Sodium hydroxide solution 0.1 N
Seeds to extractant ratio 1100

The results showed that the protein extracted increased with increasing
extractant to seeds ratio, and 100 : 1 solvent to seeds ratio was found most
satisfactory.

The extraction time

The time of extraction has an effect on the solubility of Lupinus termis
protein.

The results shown in Table 4 indicated that an extraction time of 30 min
1s most favourable.

Digestibility of protein concentrates

The protein isolated from Lupinus termis seeds was nutritionally eval-
uated. The true digestibility was measured by the pH-stat method. The true
digestibility of lupine protein concentrate was high (90.53%).
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