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ABSTRACT

Boiling of fenugreek seeds decreased the contents of
soluble sugars, total ash ajbumin and globulin fractions,
but increased total nitrogen and non-protein nitrogen
apparently compared to original seeds. The protein solu-
bility index also decreased jafter boiling due to heat
denaturation of protein molejiles. Phytic acid, total
tannins were reduced and prdtein digestibility markedly
increased by all enzymes used. Therefore, the nutritional
quality of boiled seeds was much higher than that of
original sample. Water and ail absorption capacities were
improved after boiling the seeds also, foaming properties.
Meanwhile, emulsification capacity was decreased due to
boiling. Generally boiled fenugreek seeds could be used

in many food products such as bakery products and viscus
soups as a source for protein.

INTRODUCTION

Fenugreek seeds are very well known to most of the Egyptians.

Sprouted seeds are quite popular, also the dry seeds extracts is

used by alot of people as a cold and hot drink instead of tea. The

and so far, used as animal feeding specially poultry.

remained seeds after boiling and extraction are considered as a waste

are several reports about the chemical composition of the dry and
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germinated seeds (El-Mahdy and El-Sebaiy, 1982; El-Shimi and Damir,
1984 and Abd El-Aal and Rahma, 1986). However, there is no availa-
ble informations about the effect of boiling process on the chemical
and nutritional value of boiled seeds. Therefore, this work was
carried out to evaluate the boiled fenugreek seeds and its possible

utilization in foods.

MATERIALS AND METHODS

Materials:

Fenugreek seeds were obtained from the local market of Shebin
El1-Kom City. The seeds were cleaned by hand to remove the foreign

matters before boiling.

Preparation of Boiled Seeds:

About 300.g of cleaned seeds were put in 2 L beaker with 900
ml. of distilled water. The contents were heated under direct flamec.
After 20 minutes from boiling the boiled seeds were taken for drying
in oven at 50°C overnight. Both boiled and unboiled, dried seeds

were ground to pass through a 70 mesh (British Standard Screen) sieve.

Analytical Methods:

Moisture, total nitrogen, non-protein nitrogen, ash, and ether
extract contents were determined according to the AODAC, (1975) method.
Soluble sugars were determined in the 80% ethanol extract by the
method of Dubois et al. (1956) and expressed as glucose. Total tannins
and phytic acid were estimated according tc the methods of AOAC(1975),
and Wheeler and Ferrel (1971) respectively. The results are exprecs-
ed as mg per gram moisture free sample. Albumin and globulin cont-
ents were determined in water and 0.1 M NaCl respectively as describ-
ed by Abd El-Aal et al. (1986).
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Protein solubility index: This was determined at different

pH values according to Rahma and Narasinga Rao (1979), using a flour

solvent ratio of 1:40 (w/v).

In-Vitro-Protein digestibility: Pepsin-pancreatin digestibi-

lity was determined by the method of Akeson and Stahmann (1964).
Digestibility by pepsin, trypsin and pancreatin in single systems
was done under the same conditions as described by Abd El-Aal et al.
(1986).

Functional properties: Water and oil absorption capacities

were determined according to methods of Sosulski (1962) and Sousulski
et al. (1976a) respectively. Emulsification capacity was measured

by the_ﬁethod of Yasumatsu et al. (1972). Refined corn oil was used
for oil absorption and emulsification capacities studies and distill-
ed water for water absorption capacity. The results are expressed

as gram H,0 or oil per gram flour sample. Foaming properties were
measured by the method of Huffmann et al. (1975).

RESULTS AND DISCUSSION

Chemical composition:

The changes in some components of dry and boiled fenugreek seeds
are given in Table (1). Total nitrogen was apparently increased due
to boiling from 3.86% to 4.54%. This increase is mainly due to the
loss of some soluble compounds such as simple sugars and soluble
minerals. Also non-protein nitrogen fraction slightly increased due
dissociation of protein molecules by heat, Alen, reducing sugars,
total ash and ether extract contents were decreased in the boiled
seeds compared to control sample. The decrease was mainly due to
both diffusion from the seeds to water and heat effect. As shown in
Table (i) the used fenugreek seeds (boiled) still have high nitro-

genous compounds.
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Table (1)

Effect of boiling on the chemiznl composition
of fenugreek seeds™ .

B e e e e B e e B e bt e
Component Mnhniled geeds :;ié;d
Total nitrogen * 3.86 4.54
Non-protein nitrogen 0.37 0.41
Protein nitrogen 3.49 4.13
Reducing sugars (as glucose) 8.82 6.45
Total ash 4.03 3.25
ether extract 10.52 2.68

% Expressed on moisture free basis (means of twe determi-
nations) .

Table (2) :

Changes in albumin and globulin fractions of
fenugreek seeds after boiling .

3+ 3+ £ ¥+ + ¢+ +t ¢+t 3ttt ittt ittty ity r3
Albumin fraction Globulin fraction
Sample - e B
Soluble Soluble
o,
protein % protein =
Unboiled seeds G i B Tred3 3.20 Tas9R
Boiled seeds 4,65 16.39 2.91 10.2%
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: Table (2) shows the effect of boiling on albumin and globulin,
the major protein fractions in fenugreek seeds.(Abd El-Aal and
Rahma, 1986). The content of both fractions was decreased after
boiling. The reduction rate was 77% for albumin and 22.827 for
globulin respectively. This indicates that both protein fractions
undergone a considerable dissociation Qy heat and leaching out to
the solution during boiling treatment. Most of albumins are of low
molecular weight therefore, their dissaciation rate and losses were
much higher than that of globulins.

Nutritional evaluation:

The in-vitro-protein digestibility of boiled and unboiled fen-
ugreek seeds by different enzymes is given in Table (3). The boiled
seeds showed higher digestibility by all used enzyme systems compar-
ed to unhoiled sample. The digestibility of boiled seeds could be
arranged in the following increasing order pepsin, trypsin, pancrea-
tin and pepsin-pancreation. The resulfs of unboiled seeds agree well
with those reported by Abd El-Aal and Rahma (1986). The improvement
of digestibility after boiling could be due to one or more of the
following reasons : 1- destruction of trypsin inhibitor since, it is
heat leabaile compound, 2- partial removal of tannins and phytic
acid which are responsible for the observed low digestibility of the
unboiled seeds (see Table 4), 3- heat denaturation of protein mole-
cules and increased susceptibility towards enzymes attack. The
observed improvement of in-vitro-protein digestibility of boiled
samﬁle is in agreement with that of Rahma and Narasinga Rao (1984)

for boiled lupin seeds.

" On boiling of fenugreek seeds both phytic acid and total tannins
were reduced, Table (4). The reduction was considerable for phytic
aciq compared to tannins. Therefore, the phytic acid-minerals comp-

lexes is dissociated and that behined the large loss ("% 25Z) in ash
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Table (3) :

Effect of boiling on the in-vitro protein
digestibility of fenugreek seeds .

Enzyme used = = = | 0 |memmmmemmeeeeee e |
Unboiled seeds Boiled seeds

Pepsin 54.23 68.56
Trypsin 44.35 72.78
Pancreatin 48.15 79.64
Pepsin-pancreatin 7 P 90.93

Table (4) :

Effect of boiling on total tanmmins and phytic
acide contents of fenugreek seeds .

—Z 3+t 2t ¥ 3 3 3+ 3 33 £+ & & 3 + 3 -+t 321t 3t Y VIR I . R ST e o e S - o b S0
Phytic acid ® Total tannins *
Semple mg/gm flour mg/gm flour
Unboiled seeds 0.7 2.9
Boiled seeds 5T 2.4
% of Reduction 46.73 17.24

= Calculated and expressed on moisture free basis ,
(means of two determinations) .
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content after boiling. Generally..the nutritional quality of fenu-
greek seeds improved on boiling due to increasing the protein digest-
ibility and decreasing the contents ef phytic acid and tannins.

Functional properties:

Protein solubility cureves of unboiled and boiled fenugreek
seeds are illustrated in Fig. (1). Generally, the boiled seed
proteins were less soluble than that of uﬁboiled sample at all pH's.
Also, the solubility at acidic and alkaline regions was high 647
and 73%Z (A) for unboiled and 30% ann 60% for boiled seeds (B) res-
pectively. The minimum solubility pH for the proteins of both seeds
was in the range of pH 4.0 to 5.0 as most of the other vegetable
proteinsi The solubility at neutral pH (6.0 to 7.0) was about 30%
for bothvsamples, therefore the boiled seeds could be used as a good

~ source for protein in some non acid foods.

Water and oil absorption properties are given in Table (5).
Both samples retained more water than oil. This may be due to the
presence of carbchydrates such as starch and pentosans which have
a hydrophilic nature. Also, the samples were not defatted therefore,
the oil binding centres were already occupied. Boiling improved both
water and o0il absorption capacities compared to unboiled sample. The
increase rate was 1.8 and 1.3 for water and oil absorption respect-
ively. Tﬁe same observation was reported by Narayana and Narasinga
Rao (1982) for heat processed winged bean. Based on these Qata the

boiled fenugreek seeds may be used in bakery products or in thick soups.

Emulsification capacity of fenugreek seeds was markdly decreaé-
ed after boiling. The reduction was almost 50%Z. This was expected
since, emulsion capacity is mainly due to the soluble protein
(Kinsella, 1976). But it is iﬁteresting to note that dry fenugreek
seed has a superior emulsification capacity than most of the other

vegetable peroteins even soybean (Sosulski et al., 1976-b).
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Table (5) :

Effect of boiling on some functional properties
of full fat fenugreek seeds .

Functional properties

s s s s s R S S SR e N N s s s s s e s e e NS T e s e

Fenugreek seed sample

Unboiled cceds

——

Boiled seeds

Water absorption gmil20/gm
flour .

0il absorption gm 0il/gm
_flour . _ e

Emulsification capacity
gm 0il/gm flour .

Foam capacity (% increase) .

2.32
1.43

85.5

18.0

4.09

1.87

45.0

30.0
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Foaming propertiass (capacity and stability) of treated and un-
treated fenugreek seeds are shown in Table (5) and I'ig. (2). Foam
capacity was improved after toiling although the protein solubility
decreased. This may indicates that the protein solubilitv is not
the only factor affecting foaming properties of fenugreek seeds.
Foam capacity of boiled seeds was higher by 1.7 times than that of
unboiled seeds. It is also worthwhile to report that the physical
properties of the boiled seeds foam were, tan white in colour, fine
air bubbles and compact in texture compared to white colour, bigger
and loose air bubbles for unboiled samples. These properties parti-
cularly the texture of foam and air bubble size markdly affected the
stability of foam (Fig. 2). Unboiled sample showed poor foam sta-
bility due to the higher rates of liquied release and bursting of
formed air bubbles. Boiled sample showed superior foam volume at
all the time of standing. Therefore, boiled fenugreek seeds flour
could be used in cakes preparation-along with wheat flour to improve
the size and texture of the product, also it will not affect the

colour because it is light yellow in colour.
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