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ABSTRACT

In this study wheat flour 72% extraction was fortified with protein isolate from ivy seeds at levels of 3, 6 and 9%
Jor biscuit praduction. Amino acids content, solubility of nitrogen and in-vitro digestibility of protein isolate were studied.
Bivlogical evaluation using hyperiipidemic rats fed on biscuit containing 3,6 and 9% protein isolate was investigated as well.
The results indicated that protein content in the isolats from ivy seeds reached to 82.98%. The maximum nitrogen solubility
qumtanualatemfoundtobe%%axpﬂa The limiting amino acids in protein isolate were methionine and cystine, The
in-vitro digestibility of protein isolate were ranked as follow. Pepsin-pancreatin > pancreatin > pepsin > trypsin. The
Jarinograph test showed that fortification of wheat flour with 3, 6 and 9% protein isolate caused remarkable increasing in
water absorption, arrival time, dough development time and degree of weakening. At the same time dough stability was
decreased compared 1o control. Sensory evaluation revealed that biscuit containing protein isolate up to 6% was acceptabie,
Biological evaluation of rats declared that after 8 weeks, the values of triglycerides, total lipids, total cholesterol, low density
lipoprotein (LDL), aspartate amino transferase (AST} and alanine amnio tramsferase (ALT) x wv decreased while  high
density lipoprotein (HDL), total protein, albumin and giobulin were increased in kyperlipidemic group of rats fed on biscuits

contain 3, 6 and 9% protein isolate compared to hyperlipidemic control group fed on biscuit free of protein isolate.
Key words: Ivy seads, protein isolate, in-vitro digestibility, biological evaluation and biscuit.

INTRODUCTION

n developing and underdeveloped countries, there is

an urgent need of nutritious foods to mect the
nutritional requirement of the ever-increasing
populations. Since legume soeds are important sources
of protein, complex carbohydrate and dietary fiber in
the diet. There has been a worldwide interest in
searching for potential utilization of unconventional
legumes (Morrow, 1991).

Because of inadequate supplics and shortage of
food proteins, there has been a constant scarch of
unconventional legumes as new protein sources for use
as both functional food ingredients and nutritional
supplements (Onweluzo et al., 1994).

The Ivy seed- had classified as legumes and it is
less exploited as protein source. This seeds are
traditionally used as a soup ingredient for therapeutic
purposes such as ameliorating symptoms of dropsy,
relieving diarrhea, and tonic to the viscera (Li, 1973).

Cholesterol is an important constipent of living
tissues by virtue of its dual role both as a structural
component of biological membrancs, and as a
precursor of cholecalciferol, steroid hormones and bile
acids. Cholesterol also acts as a risk factor for adverse
conditions such as cardiovascular diseases and
cholelithiasis. Several studies have demonstrated that
lowering  LDL-cholesterol  diminishes  both
cardiovascular and overall mortality (Dwyer, 1995), It
is well known that diet plays an important role in the
control of cholesterol homeostasis. In this context, it
has been reported that legumes lower serum LDL-
cholesterol (Duane, 1997).

It is known that legumes are an important source
of protein for countries baving short supplies of animal
proteins, hence, the main aims of this intervention trial
were to study in-vitro digestibility and in-vivo
properties of protein isolate from ivy seeds.

MATERIALS AND METHODS
Materials:

Ivy seeds (Dolichos lablab L.} were obtained
from Medicinal Plants and Agricultural Seeds Harraz
Company, Caito, Egypt.

Wheat flour (72% extraction) was obtained
from Middle and West El-Deita Mills Company.

Kits (triglycerides, lipids, cholesterol, high
density lipoprotein, low density lipoprotein, total
alanine amino transferase) were obtained from Randox
Laboratories Ltd., Diamond Road, Crumlin, Co,,
Antrim, United kingdom, BT294QY.

Methods:

Protein isolate from ivy seeds were prepared
according to the method of Thompson (1977) as
follows: dehulled seeds were ground io obtain a flour,
One K.gm.of flour was suspended in 15 liters distilled
water the pH was adjusted to pH 9 by 1 N NaOH. The
suspension was shaked for 20min. at room
temperature, then centrifuged at 1000 xG for 20min,
the exiract was adjusted to pH 4 by 1IN HCL and
centrifoged at 1000 xG for 20min. The precipitate was
washed with distilled water then neutralized by IN
NaOH to pH 7. The neutralized precipitate was dried
under vacuum then ground to obtain protein isolate.

Nitrogen solubility was determined according
to the method of Thompson (1977). The methods
described in AOAC (1995) were used to determine
Mmsnue,protem,fat,ﬁberandash.

Akeson and Stahmann (1964), while digestibility by

pepsin, trypsin and pancreatin system was determined
according to the method of Abd El-Aal ct al. (1986).

* Food Technology Research Institute, Agricultural Research Center, Giza, Egypt.



Technological And Biological Studies On ...

Ayman E.M. Soliman ef al

Amino acids were estimated by using Amino
Acid Analyzer (LC 3000 eppendorf- Germany)
acoording to the method of Rubin et al. (1975). Amino
acids score was calculated according to the
FAO/WHO/UNU (1985).

Farinograph test was carried out according to the
method out lined in AACC (1990).

Biscuit samples were prepared according to the
method of Wade (1988) as follows: the creamed mass
consisting of 160gm shoriening, 160gm sugar, 1gm
vanilla, Sgin skim milk powder and 10gm baking
powder were mixed for 10min. Then 1000gm flour
and water was added. The dough was placed on the
Dough outside the stainless steel cutier was removed
baked in the laboratory oven at 180°¢ for 12 minutes.

Color, flavor, appearance, taste and texture of
biscuit samples were sensory cvaluated by ten
panelists according to the method of Smith (1972).

Biological evaluation:

Male Spraguc-Dawiey strain rats (40 rats)
weight rated bestween 90-100gm were divided as
follow one group (8 rats) fed on basal diet until the
end of experimental period and considered as normal
control. The basal diet consisted of 10% casein as
protein, 10% com oil, 4% salts mixture, 1% vitamins
mixture, 5% cellulose and 70% starch as
recommended by AIN (1977). Other rats (32 rats)
were fed on hyperlipidemic diet containing (10% com
oil + 5% sheep tail fat + 1% cholesterol) and 0.5%
bile salt for two weeks in order to induce
byperlipidemic. One group (8 rats) from
hyperlipidemic rats were fed on hyperlipidemic diet
until the end of experimental period and considered as
hyperlipidemic control. Other hyperlipidemic rats (24
rats) were divided into 3 groups (8 rats each) and fed
on diet containing 3, 6 and 9% protein isolate for 8
weeks. Digtilled water and diets were offered ad
libitum. After 8 weeks, blood was collected from all
groups of rats by withdrawning from vein plexus eye
by a heparinized capillary mbe containing EDTA as

anticoagulant, then the blood was centrifuged at 3000
1.p.m to obtain the scrum which was strored at (-20°C)

Biochemical analysis:

Total cholesterol, triglycerides and total lipids

in blood serum samples were determined according

to the method of Allain et al. (1974), Lowell ¢t al.
(1913) and Knight et al. (1972) respectively. Total
protein, albumin and giobulin were determined by the
method of Henry (1964).

Total cholesterol, triglycerides and total lipids
in heart were extracted as described by Fernandez et
al. (1997) as follows: heart sample (1g) was
suspended in chioroform: methanol (2:1) for lipid
through filter paper Watman 45 and the aliquots were
evaporated, resuspended in eth-nol and determined as
mentioned before.

High density lipoprotein cholesterol was
detemnmdm@ngtothemethodof\\'armcketal
(1982). Low density cholesterol  was
calculated according to the equation of Fniedwald
etal (1972).

Aspartate amino transferase (AST) and alanine
amino transferase (ALT) were determined using the
method of Varley et al. (1980).
using the Statistical Analysis System SAS (1996).

RESULTS AND DISCUSSION

Chemical and amino acids composition :

With respect to chemical composition of ivy
sceds and its protein isolate, the results in Table (1)
demonstrated that the protein content of jvy seeds was
26.30%, while reached to0 82.98% as for protein
isolate. From these results it can be said that ivy seeds
seemed to be a potential source of proigin. This merit
can be useful for production of good quality food
condaining protein isolate from ivy seeds.

Reganding nitrogen solubility of ivy seeds
protein isolate, the data in Table (2) showed the
variations of nitrogen solubility on different pH
conditions. It could be noticed that the minimum
mtrogensalnb:htyofprotemmolatewasS%atpl—H
on the contrary the maximum nitrogen solubility of -

protein isolate was 94% at pH8. In this concept
Idouraine et al. (1991) reported that the legume protein
studied all showed good solubility in both the acidic
and alkaline pH regions which was important -
characteristic in food formulations.
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Table (2): Effect of
pH values

N' DT SOhlblﬁ (%

In respect amino acids content of protein Carroll (1991) reported that i
isolate were tabulated in Table (3) and chemical score  effect is thought to be at least partially attributable to
in Table (4). The data revealed that methionine and the amino acid profile of the plant protein itself. In
cystine were the limiting amino acids. These results addition to providing essemtial amino acids, the
are in accordance with those mentioned by Laurena et ultimate success of utilizing any seed protein as food
al. (1991) who reported that sulphur-containing amino ingredients depends largely upon its desirable
acids (methionine and cystine) of legumes had been to  functional properties (Aluko and Yada, 1995).
be the first limiting amino acids. In this concept

1.27 + 124
451+313
3.18
5.09

The in-vitro digestibility of protein isolate by (1990) reported that poor digestibility of protein in
different enzyme systems were presented in Table (5). diets of developing countries could be related to the
The digestibility of protein isolate from ivy seeds use of less-refined cereals only as major source of
could be ranked as follows: pepsin-pancreatin > protein.
pancreatin > pepsin > trypsin. In this context Sarwar

*Avemgeofmodﬂm-mmauons

Farinograph properties and scusory evalustion of 3,6 and 9% led to a remarkable increase in water
biscuit : absorption compared to that of contor]l wheat flour.

In regard to farinograph test the data in Table The increase in water absorption was probably as a
(6) showed that replacement of protein isolate at levels  direct result of the higher protein content of the biends
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increasc in water holding capacity as
mennonedbyChounndMon(lWD) As well as,
arrival time, dough development time and degree of
weakening increased when different levels of protein
had added compared to only wheat flour, The
increment in dough development time reflected the

obtained data in Table (7) revealed that values of
appearance, color, flavor, taste and texture were
significantly different compared to the conirol when
protein isolate had added at level 9%. In this concept it

Table (7): Sensory evaluation of biscuit*.

Biscuit (Conirol)
Biscuit (3% PI)**
Biscuit (6% PI)
Biscuit (9% PI)

** P] = Protein isolate.
Biological evaluation:

As regards in-vivo evaluation using rats, the
obtained results are shown in Table (8), in comparison
normai control with hyperlipidemic control groups of
rat the data referred that hyperlipidemic control fed on
hyperlipidemic dict led to remarkable increment in
blood values of triglycerides, total lipids, total
cholesterol, LDL, AST and ALT while HDL, total
proicin, globulin and albumin were remarkable
decrement. From the smae table, it was noticed that
after 8 weeks, values of triglycerides, total lipids, total
cholesterol, LDI., AST and ALT werc decreased,
while tatal and albumin were
mmsedmin hypeﬂimpidmncml":ts fed on biscuit
containing 3,6 and 9% protein isolate compared to
hyperlipidemic control group of rats fed on biscuit free
of protein isolate. The reduction in LDL was in
agreement with the data obtained by Kingman et al,

expected differences in the physical and chemical
properties of the legume protein products (Smith and
Muller, 1965). At the same time dough stability
showed decreasing in blends containing different
levels of protein isolate as could be seen in Table (6)
compared to only wheat flour.

* Vahnesmthmmhoo&umnwﬂhthesamearemt

can be said that bakery products are consumed
worldwide. Therefore fortificaiisn with high protein
legume provides a good apportunity to improve the
nutritional quality of protein consumed by many
people .

(1993) who found that the limiting amino acid of
legumes is methionine, an essential amino acid which
is required, among other things for the formation of the
methyl donor S-adenosly methionine (SAM). SAM is
functional in the synthesis of choline for phosphatidyl
choline (lecithin), which is the principal phospholipid
assaciated with LDL. This led to propose that the
cholesterol-lowering effects of vegetable proteins
could be the result of a relative deficiency of
methionine or choline, or both, leading to limited
numbers of LDL pa.rt.nclcs being avallable for the
transport of cholesterol in Fl"""

were obtained by Sharma (1987 anaka&!ugano
(1989) and Morita et al. (1997) they found that the
methionine content in dietary protein was considered
o be the responsible factors in lowering the serum
cholesterol levels in rats.
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Table (8): Values* of triglycerides, total lipids, tetal cholesterol, high density lipoprotein (HDL), low
denutyhpopmtun(l.DL),totalpmem,albmin globulin, aspartate amino transferase
and alanine amnio transferase (ALT) for group: ofntsafterSweeks.

- , Com onent proupsofrats** |}

Triglycerides (mg/dl)
Lipids (mg/dl)
Cholesterol (mg/dl)
HDL (mg/dl)
LDL (mg/dl)
Proteia (g/dl)
Albumin (g/dl)
Globulin (g/dl)

| AST (Iu/)

Valuesmthmeachrowmthﬂxesamesupersmpt cript letters an '- dlﬂ‘e:ent T

** Groups No. 1, 2 and 3 wcreﬁedonbmntcontammg36and9%pMnlsolater&specmely.

In respect to values of triglycerides, total lipids
and total cholesterol of heart for groups of rats, the
data in Table (9) by comparison normal control with
hyperlipidemic control group of rat the data referred
that byperlipidemic control fed on hyperlipidemic diet
led to remarkable increase in heart values of
triglycerides, total lipids, total cholesterol. From the
same table, it can be scen that afier 8 weeks total
lipids, triglycerides and total cholesterol were
decreased in heart of rats fed on biscuit contained 3,6
m%pmdnwdateoompmedwmﬂnpidemw
control rats fed on biscuit without protein isolate.
These results are in accordance with data reported by
some authors. Malaspina et al. {1981) who reported

that a high HDLAotal cholesterol ratio was considered
to reduce the risk of coronary heart discase in humans,
even when the total cholesterol level was elevated. In
addition, human studies indicated that a higher
proportion of HDL cholesterol in serum was
anhaﬂ\emgemc(Ba.l‘wtandRye, 1996). Some recent

with a lower risk of coronary heart disease (Davignon
and Cohn, 1996). In general, a combined reduction in
the levels of both the total cholesterol and LDL
cholesterol would reduce the risk of coronary heart
disease in huymans (Schaefer et al., 1995).

Table (9): Values of triglycerides, total lipids and total cholesterol of heart for groups of rats after 8
eeks.

* Groups No. 1, Zand3werefedonb1scultoomammg36and9%protemmolate
"Vﬂmwnmnmhcdmmmmemmptleuersmmmﬁmnuydﬁem

At last, it can be concluded that the ivy sceds
scemed to be a potential source of protein, useful for
the production of good quality food.
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