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Abstrat

Wheat flour 72% extraction
was replaced with decoated
mung bean flour at ¢, 5, 10, 15
and 20% levels and processed
into pasta. The physiochemical
properties, minerals and amino
acids composition of raw materi-
als, composite flour and cooked
pasta were determined. Cooking
effect and sensory properties of
the produced pasta were evalu-
ated. Protein Efficiency Ratio
(PER), Biological value (BV),
Serum and liver lipids, and blood
glucose were studied. The re-
sults indicated that the addition
of decoated mung bean flour to
wheat flour (72%) increased
protein, fat, fiber, minerals and
amino acids of the formulas and
the produced pasta with increas-
ing the substitution levels of
mung bean flour. Weight gained,
PER, NPU, TD and BV values of
rats fed on decoated mung bean
flour and cooked pasta supple-
mented with 15%  mung bean
flour were significantly in-
creased. Total cholesterol, LDL
cholesterol, triglyceride, risk ra-
tio, glucose level, and Glycemic
index (GI) values of those rats
were  significantly decreased
while, HDIL. cholesterol value
was increased. Mung bean flour
can successfully incorporated

into pasta formulation upon 15%
substitution level from wheat
flour (72% extraction) resulting
pasta samples with acceptable
quality characteristics.
Introduction

Pasta is the second most con-
sumed in the world after bread.
Its almost world wide acceptance
is attributed to its low cost, easy
preparation, versatility, nutri-
tional qualities, sensory attributes
and long shelf-life. In particuiar,
pasta is regarded as low glycemic
index food product. The glyce-
mic index provides a means of
quantifying the effect of inges-
tion of a food product on the
blood glucose level when com-
pared with standard white bread
or ghicose (Newman ef al., 1994
and Jenkins ef al., 2000). Legu-
minous seeds constitute one of
the richest and cheapest sources
of proteins and are consequently
becoming an important part of
the people’s diet in many parts of
the world. Mung bean (Vigna
radiata (L) Wilcezk) is one of
the edible legumes, widely dis-
tributed in different countries all
over the world. In Egypt, it has
been recently introduced by Min-
istry of Agriculture, that mung
bean contribute to increasing the
supply of plant protein for human
consumption.
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Mung bean seeds have a high
content of protein (>25%) and
rich in lysine. It could be com-
bined with cereals and grains
which have low protein and are
poor in certain amino acids "in
particular lysine” to make new
products with improved amino
acids and good quality protein. In
addition, its natural high digesti-
bility, balanced amino acids
composition, and reasonable
amount of minerafs make cereal-
mung bean based products very
nutritious foods. Mung bean
seeds contained B-
galactoligosaccharide (glactosyi-
sucroseoligosaccharides) includ-
ing raffinose, stachyose and ver-
bascose and consist of galactose
residues linked B 1-6 to the glu-
cose moiety of sucrose (El-Morsi
and Gad-El-Hak,1985). The
physiological effects of these
~ compounds may relieve constipa-
tion, improve calcium and iron
absorption and retard the devel-
opment of colon cancer in rats
model systems (Schoterman and
Timmermans, 2000).

Materials and Methods
Materials:
Wheat flour: Wheat flour 72%
extraction used in the preseni
study was obtained from Gerga
mill, Upper Egypt Milling Com-
pany, Scohag, Egypt. The flour
was passed through a 60 mesh
sicve, packaged and stored until
analysis and processing.
Mung bean seeds: Mung bean
seeds (Vigna radiata(L) wilezek)

of Giza(1) variety season 2007
was obtained from Agronomy
Department, College of Agricul-
ture, Minia University , Egypt
during 2007 season .
Preparation of mung bean
flour:

The cleaned Mung bean
seeds were split ,the splits were
soaked in access tap water for 3-
4 hr and the hulls were removed
by hand (Chung er al, 2000).
The dried dehuiled cotyledons
were milled into a straight grade
flour 85.7% extraction. The pro-
duced mung bean flour was
passed through a 70 mesh sieve,
packaged and stored until ana-
Iyzed and processing.

Methods:
Pasta formula

Wheat flour 72% extraction
suppiemented with decoated
mung bean flour at levels of 0, 5,
10, 15 and 20% (Table (1). Pasta
was prepared on a commercial
scale according to the method
described by Singh et al., (2004)
the pieces of pasta were ground
to uniform particle size to pass
through 20 mesh sieve. The
ground pasta was analyzed for
moisture, protein, fat, fiber, ash,
mineral and amino acids.
Animals:  Albino rats of Spra-
gue Dawley strain of four weeks
age, weighing 50 + 4 grams were
obtained from Egyptian Organi-
zation for pharmaceutical prod-
ucts and vaccines- Helwan,
Egypt and were used in the bio-
logical assays.
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Table (1): Pasta formulas made from wheat flour 72% extraction sup-
plemented with different levels of mung bean flour.

Decoated
Wheat flour mung bean Water
Blends (72%). fl
our
Kg | % | Kg | % | Kg | %
Control 0 25 100 - - 177571 31
F i 5% 23,7501 95 | 1.250 3y 5 | 775 31
m‘;’;’:&‘;ﬁ;‘“&m 10%] 22.500 | 90 | 2.500 | 10 |7.875]31.50
flour g 15%121.250 | 85 | 3.750 | 15 {7.925131.70
20%{ 20.00 | 80 5.00 {20 | 8.00 {32.00]
Chemical methods Osbome et gl., (1919)

Moisture, protein, fat, and
ash contents of each sample was
determined according to (AACC
2000) method .

Dietary fiber determination.

Total dietary fiber of sam-
ples was determined according to
AOAC (AOAC, 1995).
Carbohydrates determination .

The carbohydrates were
calculated by differences .
Minerals determination.

Total content of Na, P, K,
Ca, Mg, Fe, Zn and Mn were de-
termined according to Chapan
and Pratt, (1978).

Amine acids determination
Amino acids determination was
performed according to the
method of Winder and Eggum,
(1966).

Tryptophan was determined
according to the method of Sastry
and Tummuro, (1985).

Sensory evaluation.

Sensory analysis was determined
according to the sensory assess-
ment procedure reported by Cu-
badda, (1988).

Biological methods:

Protein Efficiency Ratio (PER):
PER was measured according to

Biological value (BV): It was
calculated according to Mitchell,
(1924). '

Serum and liver lipids deter-
mination;

Total  cholesterol, HDL-
cholesterol and triglyceride con-
tents in serum were determined
according to Kalra and Jood,
(2000). LDL-cholesterol was cal-
culated as described by Friede-
wald ez al,, (1972). Lipids were
extracted from liver tissues by
the method of Folch et al,
(1957).

Bloed glucose and glycemic
index determination:

Blood ghicose levels and glyce-
mic index were determined ac-
cording to the procedures of Goni
and valentin ,(2003) ,

Statistical Analysis.

The chemical, physical, biologi-

cal results and sensory evaluation
were expressed as the means +
standard deviation (S.D). Data
was analyzed with GLM (Gen-
eral Lincar Model) program us-
ing statistical analysis system
(SAS, 1987). Mean values were
compared by Duncan's Multiple
Range Test (1955).
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Results and Discussion
Chemical composition of wheat
flour 72% extraction and de-
coated mung bean flour.

The chemical composition
of wheat flour is shown in Table
{2). These results were accor-
dance with those reported by Abd
El-Baki (1999) and Gad El-
Kareem (2006), who noticed that
wheat flour 72% extraction, has a
low content of protein, fat, fiber
and ash and a high content of

due to the fact that wheat flour
72% extraction is freed from the
outer layers of wheat grains
which are rich in protein, fat, fi-
ber and ash. From these results,
it could be noticed that, mung
bean flour is rich in protein, car-
bohydrates and has a high
amount of ash and fiber. These
results were found to be in ac-
cordance with those data reported
by Nagib, (1998), El-Reffaei,
(1999) and Gad El-Kareem,

carbohydrates.

This might be

(2006).

Table (2): Chemical composition of wheat flour 72% extraction and
decoated mung bean flour ( On a dry weight basis ) .

o Wheat Decoated mung

Contents (%) flour72%extr. bean flour
Moisture 13.94%0.15 8.66=0.12
Protein 12.12%0.11 26.90 - 0.20
Fat 0.98 % 0.07 1.6620.19
Dietary Fiber 0.16=0.06 2497024
Ash 0.48 *0.08 3.90%0.35
Carbohydrates* 86.26 *0.14 65.05%0.23

§ D (Standard Deviation)* Carbohydrates were calculated by differ-

ence.
Mineral content
The contents of macro ele-
ments (Na, P, K, Ca, and Mg)
and micro elements (Fe, Zn, and
Mn) of the wheat flour 72% ex-
traction and decoated mung bean
flour were determined. The re-
- sults are presented in Table (3). It
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could be noticed that the de-
coated mung bean flour is rich in
P, K, Ca,Fe and Mg and had the
lowest value of Mn and Zn.
These results were Similar to
which were reported by Nagib,
(1998) and El-Reffaei, (1999).
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Table (3): Mineral composition of wheat flour 72% extraction and
decoated mung bean flour (mg / 100g dry weight).

Elements Wheat flour 72% Mung bean ﬂour
(mg/100g) extraction
Na 14.80 + 150 7.92+0.12
P . 128+1.73 997 + 7.00
K 133 +2.71 1212+ 17
Ca 54 + 1.00 140 + 1.00
| Mg 149 + 7.00 250 + 5.00
ZIn 3.30+0.17 2.60+0.16
Fe ' 2.50+0.16 6.16 +0.20
Mn 2.80+0.10 2.03 +0.15

Amine acids :

Ali amino acids were iden-
tified in wheat flour 72% extrac-
tion. When compared to protein
pattern of FAO/WHO, (1973), it
found that lysine is lower amino
acid and some other essential
amino acids showed a marked
decrease in wheat flour 72% ex-
traction including leucine, iso-
leucine. and therionine. Similar
results were obtained by Bushuk,
(1974) and Abd Ei-Baki, (1999).
It could be noticed that 17 amino
acids were identified in the de-
coated mung bean flour. All the
essential amino acids of decoated
mung bean flour are not limiting
except methionine and therionine
which the limiting amino acids.
The chemical score of phenyla-
lanine + tyrosine, isoleucine and
lysine increased in decoated
mung bean flour when compared
to protein pattern of FAO/WHO,
(1973).Whereas methionine +

cystine, therionine and leucine
were decreased  Regarding to-
Table (4), glutamic acid was the
highest amino acid followed by
asparatic acid. Similar results
were obtained by Ei-Reffaei,
(1999), Results in Tables (4) and
(5), indicated that as the mung
bean flours had a high content of
protein (> 25%), rich in lysine
and the chemical score than that
of wheat flour 72% extraction.
Mung bean f{lour may be com-
bined with cereals and grains
which have low protein and are
poor in certain amino acids, in
particular lysine, for making
some new products with im-
proved amino acids and good
quality protein. In addition, the
nature of high digestibility and
balanced amino acids composi-
tion make cereal mung bean
based products a very nutritious
food.
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Table (4): Amino acids composition of the wheat flour 72% extrac-
tion and decoated mung bean flour (g / 16 gN.)

. Wheat Decoated mung| FAO/WHO
Amino acids flour 72%
. bean flour 1973
extraction.
ssential A A,
[Leucine 641+0.10[ 6.70 +0.11 7.00
lIsoleucine 3.41+0.12) 4.50+0.17 4.00
{Lysine 238+0.10] 5.80+0.17 5.50
Methionine + Cystme 454+0.18] 2.00+0.13 3.50
kenylalnine -+ Tyrosine|8.00 + 0.30{ 7.50 +0.17 6.00
Therionine 3.13+0.19] 3.10+0.12 4.00
Valine 529+027 5.00+0.15 5.00
Tryptophan 1.07+0.03] 1.00+0.05 1.00
Total E.A.A 3‘;287)1“ 3560+038 |  36.00
Non essential A.A
Alinine 3.45+0.18] 4.90+0.21 -
Aspartic 4.50+0.27; 15.00+0.19 -
Glutamic 00 | 20302038 .
Glycine 400+0.11} 4.01+0.10 -
Histidine 236+0.12] 2.80+0.15 -
Proline 11.12+
071 421+0.16 -
Serine 564+031] 5.51+0.15 -
Arginine 4.02+0.15] 4.70+0.10 -
Total E.A.A 6%%981 6143 + 048 .
AAMmon(*)E.ALA
atio(**) 0.53 0.58
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Table (5): Chemical score and limiting amino acid of the wheat flour
72% extraction and decoated mung bean fiour (%).

Protein | _
Amino acids patiern Wh;s;to:our De;:::f?l;::ng
FAQ, 1973

Leucine 7.00 91.57 94,00
{Isoleucine 4.00 85.25 120.50
Lysine 5.50 4327 103.27
E“"!““"““‘" Hoo3s0 129.71 57.14

yeline
Phenylalaninet Ty ¢ o, 133.33 107.00
rosine
Therionine 4.00 78.25 78.00
Valine 5.00 105.80 _116.6Q ¢
Tryptophan 1.00 107.00 130.00
E irst limiting amino Lysi Methinonine +

. - ysine .

cid cysiine

eco nd h!mtmg - Therionine Therionine

mino acid

Color grade value of the com-
posite flour

The color degree was in-
creased with increasing the level
of substitution in the blends. This
increase may be due to the higher
content of caroteniod and other
pigments in decoated mung bean
flour compared to the wheat flour
72% extraction. Similar observa-
tions were reported by Abd El-
Baki, (1999) and Gad El-
Kareem, (2006).
~ Wet Gluten content of the
composite flour.

The data showed that wheat
flour72% extraction had rela-
tively higher gluten content
(32%). These results are in
agreement with those reported by
Gad El-Kareem,(2006). Gluten
content values of supplemented
wheat flour decreased signifi-
cantly with increasing the level
decoated mung bean flour in the
blends. This decrease in gluten
content was due to that mung
bean flour is freed from gluten,
Similar trend was observed by
Abd Ei-Baki, (1999) and Gad E}-
Kareem,(2006).

244



Abdel-aal et al. 2011

Table (6): Color, wet gluten%, Falling number sec. and sedimentation
value ml of wheat flour 72% extraction supplemented with

decoated mung bean flour _
Decoated mung Color* Wet Falling Sedimentation
bean flour % gluten % | number sec. value (ml)
0.90+ 32.00
Control 0% 0.09% +1.00a 360 £ 10a 35.50+1.50a
5% 1.11 £ 3100+
0.15d 050b 318+21b | 31.50+£2.00b
10% 1.32+ 28.00 :
0.12 ¢ +1.50 ¢ 285 £+ 20¢ 31,10+t 1.00¢
15% 1.57 % 27.00
0.11 b 1.00d 260+ 18d | 29.00+0.71d
20% 217« | 2550
0.19 1.80 e 211+ 10e 28.50+041e

* Kent — Jones units.

Means followed by the same letter in the same column are not sig-

nificantly different (P< 0.05).

Falling number decreased
with adding mung bean flour.
Supplementation of the wheat
flour with 5, 10, 15 and 20%
mung bean flour decreased the
falling number value Similar re-
sults were reported by Gad El-
Kareem,(2006). This may be due
to that mung bean flour had a
higher level of a — amylase activ-
ity.
Sedimentation value
composite flour

Data in Table (6) showed
that supplementation of wheat
flour with 5, 10, 15 and 20%
level of decoated mung bean sig-
nificantly caused a reduction in
the sedimentation value of wheat
flour. These findings are in
agreement with those reported by
Nefisa et al., (1994) and Abd El-
Baki, (1999), who reported that
fortification of wheat flour with
legume flours decreased the
sedimentation value and a conse-
quent reduction of protein qual-

of the

ity. The weakening effect ob-
served may be due to several fac-
tors i.e., dilution of gluten, high
lipid and ash contents presented
in mung bean flour
Mung bean enriched pasta
cooking quality

The substitution of wheat
flour 72% extraction with 5, 10,
15 and 20% of decoated mung
bean flours affected significantly
(P<0.05) the cooking quality pa-
rameters. Pasta products made
from wheat flour 72% extraction
and decoated mung bean flours
cooked in a shorter time than
pasta prepared from only wheat
flour, and the level of mung bean
flour substitution did not affect
the cooking time (P<0.05), with
the exception of pasta products
fortified with 20% mung bean
flour, where a slight but signifi-
cantly (P<0.05) longer time was
observed in comparison with the
other levels of mung bean flour
substitution.
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Table (7); Cooking quality of pasta supplemented with 0, 5, 10, 15
and 20% of decoated mung bean flour.

Decoated Cooking quality Protein loss in
mung bean | Cooking | Cooking water | Solids re :::te(:-ss !
o : : 3 o o
flour % time (min.) absorption (%) foss (%), (mg/100g
12.00 £ 550+
Control 0% 0.50a 15000+ 2.00 ¢ 022 6.74+0.15¢
11.00+ 56l%
0,
5% 050b 156.00+£3.00 d 0.20d 682+0.18d
11.00 + 5.84 &+
° .
10% 0.50 b 162.00£2.00 ¢ 031 c 698 +0.11¢
11.00 + 6.10 =
15% 0.50 b 169100 b 0.10b 7.18+0.10b
11.50+ 6.70 +
20% 0.50 ¢ 176 £4.00 a 0.15a 731+£0.14a

Means followed by the same letter in the same column are not signifi-

cantly different (P <0.05).

Similar results were obtained
by Torres et _al,, (2007), who re-
ported that pasta products made
from semolina and « -
galactoside-free  tupin  flours
cooked in a shorter time than
pasta prepared from only with
semolina and the level of lupine
flour substitution did not affect
the cooking time. From results
presented in Table (7) it could be
noticed that the increase in cook-
ing water absorption, cooking
loss and protein loss in water in
the mung bean supplemented
pasta in comparison with control
pasta could be a consequence of
a weakening gluten network by
fortification of mung bean flour.
Similar results have bean re-
ported by Bergman ez al,, (1994)
in cooking parameters of pasta
products fortified with cowpea
flour.

Sensory evaluation of the en-
riched pasta.

From the results presented in
Table (8), it could be concluded
that pasta made from wheat flour
72% extraction with 5, 10 and
15% of decoated mung bean
flour were well accepted and
simitarly the contro! pasta in the
most sensory characteristics and
overall acceptability, while a
substitution of 20% led to poor
acceptability and had a benny
flavor, a coarse texture and was
darker than the other four pasta
products studied. Similar results
were obtained by Torres et al.,
(2007). According to these re-
sults, pasta products with a
maximum of 15% decoated
mung bean flour substitution was
selected for biological evalua-
tion.

246



Abdel-aal et al, 2011

Table (8): Sensory evaluation of pasta supplemented with 0 5,10, 15
and 20% of decoated mung bean flour.

" X
Decosted . ?;z"t'_' '
ming beaniAppearance; Color |FlavorjTendernessiStikiness|Bulkiness|Firmes: abilil:'y
flour % (%1;1
Optimum |, 0 | 10 10 10 10 10 | 100%
score
0% 950+0.50] 9.00+19.50+]8.00+0.79] 950+ | 950+ | 950+ 92.11=
* a 0.00b10.30a a 0.50a | 0.35a [ 0232} 1.00a
5% 9.50+0.00{ 10+ [9.50+(800+050] 950+ | 900+ }9.00%|92.142
° a 0.002 (0292 a 050a | 0.00b {0.50b] 0.87a
10 |950£0.50{10.00419.504 8004050 9.50+ | 9.50+ |8.50+{9r.422
° a 0002|0252 2 04la | 050a | 0.73c{ 0.92a
(59 (5-50£0.50)9.00 8.00=|7.50%0.50] 9.00+ 8§50+ | 800x (8357«
’ b -{1.00all.00b a 050a { 1.00b | 1.50¢c| 1.50b
0% |6-00%0501 650+ |5.50+)7.00+050| 7.50+ 750 | 7.00+ 67142
* ¢ 1.00c | 1.50¢ b 1.00b | 1.00c |050d| 0.87¢

Means followed by the same letter in the same column are not sig-

nificantly different (P< 0.05).

Chemical composition of the
cooked pasta supplemented
with mung bean flour. From
results presented in Table(9), it
could be concluded that the sup-
plementation of wheat flour 72%
extraction with decoated mung
bean flour, led to increasing the
contents of the produced cooked

pasta with protein, fat, fiber and

ash except its content of carbo-’
hydrate was decreased. This may
be due to the fact that mung bean
flour had a higher content of pro-
tein, fat, fiber and ash compared
to the wheat flour 72% extraction
( El-Adawy, 1996 and Gad El-
Kareem, 2006) .

Table (9): Chemical composition of the cooked pasta upplemented

with 0, 5, 10, 15_and 20% of decoated mung bean ﬂour
) ' Supplementation ratig
Content (%) 0% | 5% . | 10% 15% 20%
Moisture 3000+ | 3121 | 3225+ 33.50+ | 3483+
0.20e 0.11d 0.15c 0.18b 0.17a
Protein "12.16+ 12,61+ 13.52 14.48+ 15.46+
0.15¢ 0.14d +H).21¢ 0.24b . 0.12a
Fat - 100 1.10+ 1.22+ 1.40+ 1.57+
0.12¢ 0.10d 0.13c 0.11b . 0.14a
Fiber 017+ 0.28+ 0.41+ ‘ 0.62+
0.04¢ 0.10d 0.13¢ 9530146} 405,
Ash 0.41+ 0.71+ 0.87+ 1.07+ 122+
0.10¢ 0.15d 0.11c 0.10b 0.12a
Carbohydrates(*)| 86.26+ 8530+ 83.98+ 82,52+ 81.13+
0.57a 0.18b 0.51c’ 0.27d 0.31e
(*) Carbchydrates were caiculated by differences '
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Table (10): Mineral composition of the cooked pasta supplemented:
with 0,5,10,15 and 20% of decoated mung bean flour (mg/100g

dry weight).
Supplementation ratio
Content -
0% 5% 10% 15% 20%
Na 13.:;;: 13.61+ 0.11b | 1326+ 0.15¢ { 12.91+ 0.21d | 12.63+0.18¢
132.00% 13818 144.00 151,007
P 130340 | o314 | s081c | s 1.50a
K [ 1374153 | 187+ 248d | 338 34.00c | 2945 5.00b | 342;1.81a |.
Ca_ | 50+ 2.56c | 54.82+ 1.75d | 58.12+ 0.31c | 63.20+ 0760 ) 68.18 +1.21a |
Mg 4;';’1?5 5250+ 0.21d | 71214 0.26c | 83.13+ 0.34b | 9428+ 0.51a |
Zn_ | 3.02+0.11a] 3.00%0.10a | 2.90% 0.10b | 2.80% 0.12b | 2.60 +0.1% |
Fe | 2.40+ 0.11c [ 2.55+ 0.13d | 2.80 +0.10c | 3.00% 0.17b | 3,251 0.16a |-
Mn_ | 3.00+0.12a| 2.81%0.105 | 2.70 £0.10c | 2.53 £0.14d | 2.423 0.13¢
Mineral composition of the cooked pasta supplemented

cooked pasta supplemented
with 0, §, 10, 15 and 20% of
decoated mung bean flour :
Table (10) shows that phospho-
s , potassium , calcium , Mg
and Fe content values of mung
bean supplemented cooked pasta

were ‘significantly (P<0.05) in-

creased at a level 5,10,15 and
20% of mung bean flour com-
pared to the control .This in-
crease was due to that mung bean
flour is rich in this minerals
compared to the wheat flour 72%
extraction . On the other hand
Na, Zn and Mn content values of
the cooked pasta supplemented
with mung bean flour were sig-
nificantly (p<0.05) decreased
with increasing the substitution
level. This reduction was due to
that mung bean flour had a lower
content of Na, Zn and Mn than
the wheat flour (Nagib, 1998 and
El-Reffaei, 1999).

Amino acids composition of the

with 0, 5, 10, 15 and 20% of
decoated mung bean flour.

From results in Table
(11) - noticed that the leucine ,
isoleucine’ , lysine, Phenyla- =
lanine + tyrosin, valine and tryp-
tophan - content values of the
cooked pasta supplemented with
5, 10, 15 and 20% decoated
mung bean - flour were signifi-

_cantly (p<0.05) increased com-

pared to the control . This in- .
crease was due to their higher

contents in mung bean flour than - -
wheat flour 72% extraction (Fin- © -

ney et al, 1982 Nagib, 1998 and
El-Reffaei, 1999). Methionine +
cystine and therionine values
were significantly (p<0.05) de-
creased with increasing the levels
of substitution. This reduction

was due to their lower contents in - -

mung bean flour compared to the
wheat flour 72% extraction (
Finney et al, 1982). Nagib,
(1998) and El-Reffaei, (1999).
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Table (11): Amino acid composition of the cooked pasta supple-
mented with 0, 5, 10, 15 and 20% of decoated mung bean flour (

gram/16 gram nitrogen )
. . Supplementation ratio
Amino acid -——o- 5% 10% 15% 20%
Essentia AA
Leucine 6.21+ 0.11d]6.38+ 0.15¢(6.52+ 0.21b g'fj:—b 6.710.17
Isoleuine  |3.23¢ 0.13¢]3.36+ 0.16d3.46+ 0.14c| 3.58 0.08b | 3.70 0.18a
Lysine 2.2430.15¢ [2.38+ 0.12d]2.57+ 0.16¢| 2.99+0.09 | 3.22 0.13a
Methionime 1, 15,  15al4.21+ 0.11b(4.05 +0.14¢|3.90+ 0.17d| 3.71 0.19%
cystine
[Phenylalaning), o5, 4 13¢/8.00 +0.224{8.10 +0.14¢|8.19+ 0.16b] 8.29 0.22a
tyrosine
Therinine  |2.94+ 0.1a1|2.81 +0.17b|2.62 +0.12c|2.51+ 0.17d| 2.38 0.06¢
Valine 5.11 +0.10e|5.17+0.12d15.28 +0.13¢|5.51+ 0.11b| 5.73 0.14a
Mryptophan 0.82 +0.12¢]0.93 +0.10d|1.05+ 0.05¢|1.11+ 0.08b] 1.19 0.14a
otal EAA 1 3275 b3 5440.10d33.6540.11c34.13+0.11534.61140.154
+0.17e
Non. Essental
AA
Alanine 3.28+0,12¢/3.49+ 0.14d| 3.78 0.13¢ |3.97+ 0.11b|4.19+ 0.17a
Aspartic acid |4.32 +0.13¢/4.71+0.11d| 5.20 0.15 ¢ |5.63+ 0.170/6.10+ 0.10a
Glutamic acid 28.98+ 27.75+ | 2624+
30.00+0.224 ‘e (2800009 o 0190
Glysine 3.94 +0.13a 03}8:5, 3.750.10b |3.68+ 0.12¢|3.50+ 0.11d
istidine 2.210.11e [2.30+ 0.15d] 2.41 0.11c |2.53+ 0.18b|3.14+ 0.15a
[Protine 131332; 9.85+0.21b] 9.3 0.17c |9.28+ 0.11d|8.90+ 0.21e
Serine 5.47+0.14215.38+ 0.13b| 5.20 0.10c 15.10 +0.12c|4.93+ 0.10d
Arginine 3.91+ 0.12c|4.18 +0.16b] 4.20 0.19b |4.22+ 0.176]4.56+ 0.13a
g"A‘T‘““‘ 63.45+0.17262.75+016b}62.07+0.150162.36+0.21c62.06+0.18d
A.A/Non-
A atin 0.52 0.53+ 0.54 0.55 0.65

Means followed by the same letter in the same row are not signifi-
cantly different (p <0.05).
Biological evaluation :

Body weight

.
+

Data in Table (12) shows
that rat groups fed decoated
mung bean flour gained in their
body weight higher than those
fed on wheat flour which gained
little weight. It could be noticed

that decoated mung bean flour

were

approximately

identical

with that of rats fed on casein,
this could be explained due to
their protein content. These find-
ings are in agreement with the

results

of Abd El-

Baki

(1999).1t could also be concluded
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that the decrease in gain of body
weight of rats fed on untreated
pasta was not due to a decrease in
protein intake. For these reasons
the protein efficiency ratio of the
different diets are calculated.
These findings are in agreement

with the results of Abd El-Rahim’

et _al., (1985), who found that
body weight gain correlated bet-
ter with protein efficiency ratio
(PER) than with the protein in-
take . '
Trire Digestibility (TD)

From the data presented in

Table (12} it is clear that the leg-
ume flour (mung bean) and sub-

stituted pasta products exhibited
higher TD than the wheat flour
and the untreated pasta products .
The highest value of the TD was
observed in the group of rats that
fed on casein diet followed by
the pasta supplemented with 15
% decoated mung bean flour this
may be due to its high essential
amino acid of casein, defatted
soy bean and decoated mung
bean flour
Net Protein Utilization(NPU)
The addition of decoated
mung bean flour to pasta prod-
ucts increased the NPU from
55.05 in untreated pasta to 66.93.

Table (12): Protein efficiency ratio (PER), True digestibility (TD), Net
"Protein Utilization (NPU), Biological Vaiue (B.V), and
Body weight gain (B.W) of rats fed on flour and pasta

products.

Experimental Diets | B.W | PER D NPU B.V
'Wheat Flour 72% 60+ | 140+ 74+ 1.50150 + 0.42/68 + 0.40
[Extraction 2.00h | 0.15h h k 1
Decoated mung bean | 66+ | 1.75% 78+ 1.67 60.84t |78 + 0.81

our 2.25¢ 10.13d d 0.57f f
Casein Diet 72+ | 2.88+ 91 +£1.520 7750+ [ 85.16 %

051a]0.17a a 1.00a | 1.50a

15% Mung beanen- | 71+ | 229+ [ 8185+ 6693+ {81.77%
riched pasta 087b10.15b | 092¢c | 050c { 1.15¢
[Untreated pasta (con-| 55+ | 1.57+|7522+: 5505+ {73.18 %
trol) 072k | 0.10f; 1.20f | 050i [ 0631

Each Value represents the mean of four rats + SD
Means followed by the same letter in the same row are not signifi-

cantly different (P < 0.05)
Biological vaiue (BV)

Data in Table (12) it was
found that the highest percentage
of biological value was noticed
for rats that fed on casein diet,
decoated mung bean flour. These

resufts are in accordance with
those obtained by Chandrasek-
harappa, (1979) and Abd El-
Baki, (1999). The low nutritional
value of the wheat flour may be
explained by the deficient of ly-
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sine content in wheat flour. The
high fiber content of fiber en-
riched barley flour may be con-
tributing to the nutritive value.lt
has been demonstrated that the
nutritive value of the untreated
pasta protein is low but its amino
acid profile can be improved

through the addition of piant pro- .

tein or lysine. On the other hand
mung bean and soy bean protein
are deficient in S-containing
amino acid but have an adequate
lysine content (El-Reffaei, 1999)
Effect of the untreated pasta
diet on lipid components of se-
rum and liver of rats. .

The data in table(13) re-
vealed that total cholesterol, LDL
- cholesterol, triglycerides and
risk ratio values were signifi-
cantly decreased in plasma and
liver of rats fed on the untreated
pasta compared to those values in
serum and liver of rats that fed on
the casein diet .These results are
in agreement with those of Jen-
kins et al. (1999) and Kahlon and
Chow, (2000}, who reported that
high intakes of gluten and dietary
fiber of wheat products may have
beneficial effects on cardiovascu-
lar disease risk by reducing oxi-

dized LDL, serum triglycerides
and uric acid. They also binding
of bile acids and increasing the

. fecal extraction .

Effect of the mung bean sup-
plemented pasta diet on lipid
components of serum aund liver
of rats.

The results are summarized
in Table (13). A significantly
lower level of total cholesterol
was observed in the serum and
liver of rats that fed on decoated
mung bean supplemented pasta
diet compared to their values in
those that fed on casein diet. This
may be due to the present of
nondigestibility oligosaccharides
in mung bean flour which reduc-
ing the total cholesterol and LDL
- cholesterol in rats A similar
trend was observed by Yamashita
et al., (1984). On the other hand,
HDL - cholesterol was increased
in the serum and livers of rats
that fed on decoated mung bean
supplemented pasta diet com-
pared to their values in serum
and livers of rats that fed on the
casein diet. Similar results were
obtained by Abd El-latif et al.,
{2006) in hyperlipidemic subjects
fed on soy flour
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Table (13): Effect of wheat flour 72% extraction and mung bean flour
on total cholesterol, LDL cholesterol ,HDL-cholesterol,
triglyceride and risk ratio by feeding rats for 6 weeks .

Total- LDL- HDL- Trigl ceridesln' Kk
xperimental_Cholesterol | Cholesterol | Chelesterol Bly l:i o
rilets Sernm&iver** erum{ Liver SerumLiver Serum| Liver|
k: in diet 241 5.00 i68 ;) 4.7.00 145501 018 164 | 0.76 5204
aseIn GIet | 17 50a |+ 1.00a |£2.70a| + 0.50a |+1.80e h0.10¢| £2.00a k+0.10a""
173 3.15 101 322 | 50000207 143 1| 0.61
Wheat flour | 5o | .031b [+2.31b] £0.20b |+ 0.88d10.1 1d £2.00b 0, 176P 46
ff:at‘;’:m 15 | 296 | 64 | 267 6021|028 132 {053 | ]
m“_g +1.50¢ | £0.20c = 1.50¢) +0.11c [£0.50ct+0.10¢! £1.00¢ j+0.12¢)
*mg/100ml  ** mg/g.
(*) Risk Ratio = Total-Cholesterol
HDL-Cholesterol
Means followed by the same mung bean flour were signifi-

letter in the same row are not
significantly different (P <
0.05).

The serum and liver triglyc-
eride level for rats that fed on
decoated mung bean supple-
mented pasta diet were signifi-
cantly (P<0.05) lower .Similar
observation have also been re-
ported earlier for rats fed on soy
bean flour Abd El —Latif et ai.,

. (2006) . The risk ratio (total —
cholesterotl HDL-cholesterol)
was lower for the rats fed on the
decoated mung bean supple-
mented pasta diet compared with

the casein diet group.
Effects of Wheat flour
(72%),decoated flour mung

bean flour and their pasta

products on blood glucose level

of rats :

The results presented in Ta-
bie (14) revealed that the blood
glucose level values of rats that
fed on diets contained decoated

cantly (P<0.05) decreased com-
pared to their values in blood of
rats that fed on white bread only.
This reduction in blood glucose
level may be due to that the de-
coated mung bean flour had a
higher content of dietary fiber
than wheat flour which reduced
the rate of absorption of carbo-
hydrates, resulting in lowered
_postprandial blood glucose. The
blood glucose level values of rats
that fed on plain pasta (control)

“were significantly (P<0.05) de-

creased compared to white bread
diets .This reduction was due to

" that pasta had a lower GI than

white bread (Jenkins et al., 1976
}.Blood glucose level was found
to be lower in the rats that fed on
cooked pasta supplemented with

" decoated mung bean flour than

those that fed on white bread
diet. This may be due to that de-
coated mung bean flour had a
higher content of dietary fiber
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than white bread which is proba-
bly due to delayed gastric empty-
ing or to slower absorption due to
viscosity-related effects at intes-
tinal surface rather than further
reduction in rate of digestion
(Leclere et gl, 1994). From the
results presented in Table (14) it

may be noticed that, the incorpo-
ration of decoated mung bean
flour into pasta can further re-
duce the glycemic and insu-
linemic responses of a food
product already low in glycemic

properties.

Table (14): Blood glucose levels of rats that fed on wheat flour and

mung bean flour and their pasta products {mg/dL).
Samples 0 min. | 60 min. {120 min.[180 min.| G.I
'White bread 100 + 135+ 140+ | 122 %
2.00a | 241a | 1.00a | 1.50c ['00-004
ecoated mung bean| 95+ 121+ | 132+ | 121+
rgour 150b | 2.00d | 167d | 1.50c |°5~%d
iCasein diet 95 & 130+ 136 + 121+ 61.20
1.71b | 2.27b | 1.1ib | 1.52¢ |°'<"¢
Pasta with mung 85+ 118+ | 132+ | 119« 54.9¢
bean 1.00d 2.00e 1.50d 0.87¢ )
ntreated pasta 85+ 128 + 134 & 120+ 72.50b
1.57d 2.00b 1.88¢ 1.20¢ ’

G.I = Glycemic Index.

Means followed by the same letter in the same row are not signifi-

cantly different (P < 0.05).

Glycemic index (GI) of rats
fed on decoated mung bean flour
was lower than those that fed on
the white bread. This may be due
to that decoated mung bean flour
had a higher content of dietary
fiber which has been shown to
lower postprandial glucose level
and insulin response (Jenkins et
al., 2000).

Gl values of rats fed on
plain cooked pasta, 15% mung
bean cooked pasta compared to
rats that fed on white bread
which was 100%. This decrease
in GI was due to that pfain pasta,
decoated mung bean flour, had a
higher content of dietary fiber

which reduces the absorption of

carbohydrates in the small intes-

tine than white bread (Jenkins e/

al., 1976 and 2000).
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