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CHEMICAL AND FUNCTIONAL PROPERTIES OF DEFATTED
MEAL OF SOME RAPESEED VARIETIES

’ *
"Magda H. A£fam and Nadia Y. Attdia

Defatted meals pf three rapeseed varieties
"Orpal", "Cresor" ;and "Brutor", wére prepared to
evaluate their chemical and functional properties.
Rape meal of variety "Brutor" was characterized

by significantly highest crude protein, total car-

bohydrates, reducing sugars and crude fibers con-

tent. Whereas, meal of variety "Orbal" was the
lowest in crude protein, ﬁotal|carbohydrates, red-
ucing sugars, trisaccaridgs,~RNA.and DNA.

[
1

Protein dlsperSlblllty index (PDI) was at the
minimum when the pH ws near the isoelectric point
and markedly lncqeased below and -above this region.
Foam capacity (FC) was in opposite relationship
with ‘PDI .and emu151on capacity (EC) as a function
of pH.

Rape meal of variety "Brutor" characterized
by'high significant PDI, 'FC and oil absorption as
compared to the other two varieties. Meanwhile,
meal of variety "Orbal" had highest EC, emulsion
stability;(ES), foam stability (FS), and water
absorption. Maximum EC was at pH 9.0 for all
studied rape meals, while highest ES was at pH 7.5

for "Orbal" and "Cresor", and at pH 9.0 for

"Brutor". Whereas, highest FC for the three rape
meals was obtained at pH 6.0 and maximum FS was
at pH 7.5.
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1

INTRODUCTION

’

1

Recently, attention has been directed towards the
utilization of protein sources including rapeseed. The
ultimate sucgess of utilizing plant proteins as proteinac-
ious’ ingredients depends largely upon the beneficial qua-
lities ‘they +impart to foods. Specific functional propert-
ies attributed to the protein components of rapeseed inc-
lude emulsification, whippability and solubility at diffe-
rent pH values as well as fat and water absorption.

Extensive researches had been doneon the nutritional
and functional properties of rape protein products (Thompson
et a€ ., 1982; Thompson and Cho, 1984). They found wide
"differences in chemical and functional properties as affec-
ted by variety and technological processes.

The objective of the present investigation was to
assess the chemical and functional properties of defatted
meal of three rapeseed varieties namely "Orbal", "Cresor"
and "Brutor".

MATERIAL AND METHQODS

———— - P I

Materials :

Three rapeseed varieties characterized with no erucic
acid content (El-Habbal and Magda, 1987) namely
"Orbal", "Cresor"'and "Brutor" (1986 crop) were obtained
‘from Crop Science Dept., Faculty of Agric., Ain Shams Univ.,
Shouba El-Kheima, Cairo.

1
.

The seeds were heated at 1100C for 1.5 hours, milled
and the oil was extracted using Soxhlet apparatus and
hexane as a solvent. The obtained meals were desolventi-

O '
zed at 60°C under vacuum.
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Methods :

Chemical analysis

Proximate analysis of rape meal including crude protein
(N% x 6.25), total carbohydrates, reducing and non reducing
sugars, trisaccharides, ash, starch, and crude fibers were
carried out using standard procedures (ROAC, 1975) and cal-
culated as percentage on dry weight. DNA and RNA (mg/gm.
dry sample) were estimated according to Parijs (1967).

Functional properties

1- Protein dispersibility index (PDI): was determined at
different pH values according to Thompson et af .(1982).
Total nitrogen in the supernatants was determined by
Microkjeldahl method. PDI was calculated using the
following formula:

% water dispersible protein x 100

PDI
% crude protein

2- Emulsification: Emulsion capacity (EC) and emulsion
stability (ES) were justified at different pH values
by the method of Beuchat (1977). EC was expressed as gm
corn o0il emulsified/gm dry sample, and ES as volume of
water separated after several times at room temperature.

3- Foaming: Foam capacity (FC) was estimated according to
Coffman and Garcia (1977) by whipping one gram of the
sample in 100 ml distilled water for five minutes at
different pH values. FC was calculated as percentage
increase in volume.

Foam volume was measured at room temperature after
whipping for certain times (min) as an indication of its
stability.

4- 0il and water absorption: Wwere estimated according to

Beuchat (1977). The results were* calculated as gm corn
germ oil or water absorbed by 100 gm dry sample.

Annals Agric. Sci., 32 (3), 1987.
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5- Statistical analysis: All chemical composition and
functional properties were carried out in three repli-
cations. The obtained data were exposed to proper sta-
tistical analysis of variance as described by Snedecor
and Cochran (1969). L.S.D. test was used for comparison
between means.

Chemical composition :

The obtained results in Table(1) indicate that rape
meal of variety "Brutor" was significantly higher in crude
protein, total carbohydrates, reducing sugars, trisaccha-
rides and crude fibers content than that of variety "Orbal".
Opposite results were noticed for non reducing sugars and
ash contents.,

Additionally, it could be seen that there were no
significant differences between the meal of both "Cresor"
and "Brutor" varieties in chemical composition except in
crude protein and crude. fibers contents which were signifi-
cantly lower in "Cresor" variety.

Concerning the RNA and DNA concentrations in studied
meals, the results indicated that "Orbal" meal was the
lowest in RNA, however, "Cresor" was the highest. These
results are true and significant at 5% level of signifi-
cance.

Functional properties

1- Protein dispersibility index (PDI):

Regarding PDI, the results in Fig. (1) revealed that
minimum PDI was at pH 4.0, near the isoelectric point and
markedly inecreased below and above this region reaching
its maximum at pH 10.0.

It could be seen from Table (2) that PDI varied and

was significantly affected by genotype of rape variety.
Meal protein of variety "Brutor" characterized by high
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Table (1): Proximate analysis of defatted meal of some
rapeseed varieties (on dry weight bases).

o ¥ Defatted meal of x

3 % rapessed varieties ¥ L.s.D.at
x Components X x *

b ¥ Orbali Cresori Brutor ¥ 53
. 3 3 x x
¥Crude protein % X 40.08% 42.01 % 43.20 ¥ 1.13
xTotal carbohydrates % % 17.74% 19.89 % 20.45 & 1.17
*Reducing sugars % ¥ 0.96% 1.57 % 1.92 ¥ 0.43
xNon reducing sugars % 5 8.84% 7.22 ¥ 7.73 ¥ 0.es
¥Tri saccharides ¥ & 7.83310.32 ¥10.06 ¥ 1.12
*Starch % X 0.82% 0.78 ¥ 0.74 X 0.03
*Ash % X 7.92% 6.41 ¥ 6.70 X 0.65
¥Crude fibers % % 12.39513.44 X14.20 ¥ 0.74
FRNA (mg/gm) ¥ 0.55% 0.72 ¥ 0.61 % 0.07
*DNA (mg/gm) X 0.21% 0.28 ¥ 0.26 * 0.03
¥ x x x x

Fhhkhkhkhkhkkhkhkkhkhkhkhkhkdkhkhhkrhkhrrdhkikx
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Fig. (1): Average protein desper-
sibility index (PDI) of
rape meal varieties  as
a function of pH.
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significant PDI at all studied pH values except pH 4.5.
Whereas, "Cresor" had the lowest protein solubility espe-
cially at pH 4.0 near the isoelectric point.

The variation in PDI of different studied rape meal
varieties as a function of pH might be due to the nature
and physicochemical properties of rape protein (Altschul
and Wilcke, 1985).

2- Emulsion capacity (EC) and stability (ES):

Fig. (2) shows the mean EC (gm oil/gm dry sample) of
the three studied rape meal varieties at different pH values.

Table (2): Protein dispersibility index as a function of
pH of 1% dispersion of defatted rape meal in
0.2 M NaCl.

ARXAKAIXAA A AR A A AT A AR A kA Ak hkkhkkhkhhkhix

E3 x *

D % Meal of represeed varieties 3 %
* X *

£ 3 x X x L.S.D. at *

% Orbal i Cresor ¥ Brutor * :

* * * . 5% ¥

* * * X *

x B X x * *

1 ¥ 49.5 ¥ 47.0 ¥ 50.1 i 1.34 ¥
2 * 44,10 I 42.9 ¥ 47.3 : 1.86 y
3 T 40.5 % 38.8 ¥ 41.9 g . 1.27 X
4 ¥ 3e.1 I 18.8 & 35.7 x 7.00 x
4.5 ¥ 46.5 I 41.3 I 43.2 x 2.15 x
5§ ¥ 48,5 ¥ 43.7 % 59.5 x 6.38 x
6 ¥ 51.0 ¥ 49.2 I 53.8 : 1.89 %
7 ¥ 53.2:% 50.8 ¥ 56.0 x 213 x
8 X 55,0 ¥ 53.7 ¥ 56.1 x 0.98 x
s 3 57.8 % 56.5 X 59.6 ¥ 1.27° %
10 ¥ 60.9 ¥ 58.8 I 63.3 ¥ 2.09 X
* * * - * *

+*® * * X «*
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As embodied in Figs. (1 and 2), it could be seen that EC
had a possitive relationship with PDI. Raising pH of
emulsion above 4.5 affected markedly on increasing average
EC and ES reaching their maximum at pH 9.0.

Data in Table (3) show that EC and ES were significa-
ntly affected by nature of meal protein as well as pH of
the emulsion. Meal protein of variety "Orbal" characteri-
zed by highest EC and ES followed by "Brutor" and "Cresor".
Maximum 1increasing in EC was noticed at pH 9.0 for all
studied samples of rape meals. Meanwhile, ES reached its
maximum at pH 7.5 for "Orbal" and "Cresor" varieties, and
at pH 9.0 for "Brutor" variety. On the other side, low ES
was noticed at pH 3.0. These results may be attributed to
disgociate of high molecular weight molecules of proteins
to subunits at acid pH (Girault, 1973).
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Fig. (2): Average emulsion capacity
(EC) and stability (ES) of
rape meal varieties as a
function of pH.
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Emulsion capacity and stability as a function of pH of 1% dispersion

Table (3):

of defatted rape meal.
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3~ Foam capacity (FPC) and stability (FS):

The results in Fig. (3) and Table (4)' indicate clearly=
that highest FC for the three rape meals and their average
was obtained at pH 6.0, whereas, maximum FS after 2 hours
was at pH 7.5.

As shown in Table (4), FC and FS of investigated rape
meal varieties were statistically varied. The highest FC
was obtained for rape meal of variety "Brutor" followed by
"Orbal" and "Cresor" at all studied pH values. In oppisite,
rape meal of variety "Cresor" had higher FS than the other
two meals except at pH 7.5 which rape meal variety "Orbal"
registered the highest one.
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Fig. (3): Average foam capacity (FC)
: and stability (FS) of rape
meal varieties as a func-
tion of pH. '
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Table (4): Foam capacity and stability as a function of pH of 1% dispersion of

defatted rape meal.
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Regarding the available data in Fig. (3) it could be
concluded that FC was in opposite relationship with both
PDI (Fig. 1) and EC (Fig. 2). These results are close with
those obtained by Mary and Barbara (1979).

4- Water and oil absorption :

Data in Table (5) revealed that defatted rape meal
characterized by high water absorption, but it varied acco-
rding to the genotype of rape variety. "Orbal" meal was
even significantly higher in water holding capacity i.e.,
water absorption than "Cresor" and "Brutor" varieties.
These results indicated that the insoluble proteins of de-
fatted meal of rapeseed variety "Orbal" swell and retain
more water than the other ones.

Table (5): Water and oil absorption (gm/100 gm dry sample)
of rape meal. of some rapeseed varieties.

x > x

Meal of eed I . . :
‘o .rapes : Water absorption % 0il absorption x
varieties x x *
. L 3 * <
L ® - :
Orbal = 300 : 200 *
Vresor 4 275 4 250 :
Brutor : 250 4 260 x
& &« *
¥ * *
* x *
L.S.D. at 5% : 21.2 o 26.2 &
* * *

The centrifugation method of assessing fat absorption
measures the amount of oil physically entrapped by the
protein. From the data obtained in Table (5) it could be
seen that defatted rape meal of variety "Brutor" had sta-
tistically better oil absorption capacity followed by
"Cresor", while "Orbal" meal was in the third position. It
means that meal protein of rapeseed variety "Brutor" pro-
pably had more exposed hydrophobic groups, while "Orbal"
had more hydrophylic groups. Also, the above mentioned
data reflected a negative relationship between both water
holding capacity and oil absorption in studied rapeseed
meals.
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