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ABSTRAT

A part of wheat flour (VY7 extraction) was replaced with
fiber enriched barley flour at ¢, Y+, ‘¢ and Y:Z levels and
processed into pasta. The physiochemical properties, minerals and
amino acid composition of raw materials, composite flour,
uncooked and cooked pasta were studied. Cooking quality, sensory
characteristics of the produced pasta were also studied. The effect
of Yo7 fiber enriched barley flour supplemented cooked pasta on
blood glucose level, total cholesterol, LDL cholesterol, HDL
cholesterol, triglycerides and risk ratio of plasma and liver of rats
were also studied.

Results indicated that addition of fiber enriched barley flour
to wheat flour (V¥%) increased protein, fat, fiber, mineral and
amino acid content and improved chemical scores of amino acids
of produced pasta.

Total cholesterol, LDL cholesterol, triglyceride, and risk
ratio values of rats decreased significantly while, HDL cholesterol
value increased.

Fiber enriched barley flour can be successfully incorporated
into pasta formulation at Y@’ substitution level resulting in pasta
samples with acceptable quality characteristics .
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INTRODUCTION

As a wheat-derived stable food, pasta is the second most
consumed in the world after bread. Its world wide acceptance is
attributed to its low cost, easy preparation, versatility, nutritional
qualities, sensory attributes and long shelf-life. In particular, pasta is
regarded as low glycemic index food product. (Newman et al., Y44¢
and Jenkins et al., Y+++).. Pasta products have been fortified to
enhance their nutritional and functional properties with supplements
from various cereals and legumes such as fiber enriched barley flour,
The changing consumption pattern can result in nutrition problems
since these foods often provide high fat, sugar, refined carbohydrates
and energy, but low dietary fiber.

Barley, one of the earliest cultivated cereals in the world, is now
gaining renewed interest as a food component because of its soluble
dietary fiber and B-glucan content. In particular ,compared with other
cereals, barley has relatively high levels of g-glucans of Y-\ g/)++qg.
Soluble dietary fiber and p-glucan of barley were reported to lower
plasma cholesterol and postprandial serum glucose levels in humans
and animals (Yokoyama et al., Y44V). Functional pasta, enriched with
fiber enriched barley flour have interesting amounts of bioactive
compounds (dietary fiber and B-glucan) and could therefore be
proposed as potential ingredients for the manufacture of functional
food. The objective of this study was to evaluate the effect of adding
fiber enriched barley flour to wheat flour (YY7) on physical, chemical
and nutritional properties of pasta.

MATERIALS AND METHODS
Materials

Wheat flour.
Wheat flour YY7 extraction was obtained from Gerga mill, Upper
Egypt Milling Company, Sohag, Egypt.
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Fiber enriched barley flour.

A six rowed naked barley grains of Giza Y4 variety season
Y++¥V were obtained from Agronomy department, Faculty of
Agriculture, Minia University, Egypt. The enrichment process
involved repeated milling and sieving to remove barley starch, as
described by (Knuckles et al., Y44Y). illustrated in Fig.).

Fig. Y : Fiber enrichment diagram of barley materials
(Whole nakedibarley grains)
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Albino rats: of four weeks age, weighing ¢+ + ¢ grams was obtained

from Egyptian Organization for pharmaceutical products
and vaccines- Helwan, Egyp.
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Methods
Pasta formula

Table V: Pasta formulas made from wheat flour VY7 extraction
supplemented with +, ¢, Y+, Ye and Y7 levels of fiber
enriched barley flour

Wheat flour Fiber enriched
Blends (YY7). barley flour water
control . Yo Yo Vye "
Fiber VA Yy ve. q0 IR s V.vo 3
enriche \RWA YYo.. q. Yo.. V. Vv )
dbarley | Vel Yy.vo. Ao ¥Ve. Ve Vvo r
flour A\EVA Yo, on Ao o, v Y. v.ve vy

Pasta making process.

Pasta was prepared on a commercial scale according to the
method described by Singh et al., (Y« £).
Chemical analysis:

Moisture, protein, fat and ash contents of each sample were
determined according to AACC (Y+++) method NO. £€¢-Ye A} £€7-3 Y
¥.-Yo and method +A— +).

Determination of dietary fiber.

Total dietary fiber of each sample was determined according to
AOAC Method 431-£Y (AOAC, Y449),

Determination of carbohydrates .

The carbohydrates of each formula was calculated by differences
as described by EI-Gammal, (Y« «+).
Minerals content .

Total content of Na, P, K, Ca, Mg, Fe, Zn and Mn were
determined according to Chapan and Pratt, (Y 3VA).
Determination of amino acids.

Amino acids determination was performed according to the
method of Winder and Eggum, (Y317).
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Tryptophan content

Tryptophan was determined according to the method of Sastry
and Tummuro, (Y 3A®) .

Sensory evaluation.

Sensory analysis was performed according to the sensory
assessment procedure reported by Cubadda, ()3AA), considering
control as\ « + Z.

Biological methods to assess the nutritive value:

Serum and liver lipids determination: Total cholesterol, HDL-
cholesterol and triglycerol contents in serum were determined
according to Kalra and Jood, (Y +). LDL-cholesterol was calculated
as described by Friedewald et al., (Y4VY). Lipids from liver tissues
were extracted by the method of Folch et al., (Y 9eV).

The chemical, physical, biological results and sensory evaluation
were expressed as the means + standard deviation (S.D). Data was
analyzed with GLM (General Linear Model) program using statistical
analysis system (SAS, Y3AY). Mean values were compared by
Duncan's Multiple Range Test (Y3¢2).

RESULT AND DISCISONS
Chemical composition of wheat flour VY’ extraction.

Results in Table Y indicate that, moisture, protein, fat, fiber, ash
and carbohydrates contents of wheat flour YYZextraction were)Y.4¢,
YYOY, A VT s gA and ALY respectively. These results are in
accordance with those reported by Abd El-Baki (Y2%4) and Gad El-
Kareem (Y« + 1), who found that wheat flour VY7 extraction, has a low
content of protein, fat, fiber, ash and high content of carbohydrates.
This could be due to the fact that wheat flour VY7 extraction was freed
from the outer layers of wheat grains rich in protein, fat, fiber and ash.
Chemical composition of fiber enriched barley flour.

Table Y shows that, fiber enriched barley flour contained ‘Y.e+,
YW, Yo YeX. €Y. and €4, +7 moisture, protein, fat, fiber, ash
and carbohydrates, respectively. The results are in agreement with the
data obtained by Knuckles et al., (Y24V) and Yokoyama et al., (Y 44YV),
who reported that, fiber enriched barley flour is rich in protein, fat,
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fiber and ash. This is possibly due to the fact that fiber enriched barley

flour has a high content of the outer layer of barley grains which are

rich in protein, fat, fiber and ash.

Table Y: Chemical composition of wheat flour YY/ extraction,
fiber enriched barley flour (On dry weight basis ) .

Wheat flour VY7 Fiber enriched
Contents (%) .
extraction. barley flour
Moisture VYAt ve VYot vy
Protein Y AY LR
Fat AN Yoo I vy
Dietary Fiber AT IEAEEARE
Ash CENE LA AEEERE
Carbohydrates* AT YD e €400 2 4,

- Value *S D (Standard Deviation) * Carbohydrates were calculated by difference.

Chemical composition of uncooked pasta supplemented with fiber
enriched barley flour at +, ¢, Y+, Ye and Y+ 7 levels.

Table Y shows that moisture content values of the uncooked
pasta increased significantly (P<-.:°) with supplementation. The
same trend was observed by Finney et al., Y3AY and Gad El-Kareem,
(Y++%). Protein, fat, dietary fiber and ash content values of pasta
contained fiber enriched barley flour increased significantly (P<-.+°). The
Increase was due to the high content of fiber enriched barley flour in which
the outer layer of barley grain had a high content of protein (Newman et
al., Y24Y). Total carbohydrates were significantly (p<:.:°) decreased by
the addition of fiber enriched barley flour. Similar results were reported by
Yokoyama et al., (Y 13V).

Mineral composition of uncooked pasta supplemented with «, ¢,
V«, Ve and Y7 levels of fiber enriched barley flour:

Table (¢) shows the mineral contents of the uncooked pasta
supplemented with fiber enriched barley flour. Supplementing
decreased Na, K, Fe and Mn contents of the produced uncooked pasta.
This decrease was due to that barley flour had low values of Na, K, Fe

and Mn compared to wheat flour YYZ extraction (Pedersen et al.,
VaA9),
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Table ¥: Chemical composition of uncooked pasta supplemented with
fiber enriched barley flour at levels of +, ¢, Y+, Ye and Y+ %.
( On dry weight basis) .

Supplementation ratio
Contents ( %) 3 3 . .
Control (+ %) LA (RVA Vo \RWA
Moisture VYoo £ Y INY e AT LAY IYE Y
\Y.oe+e Vo g
d c b a
i VYY1 AT VY £ AR AY YA L AY[IFYT Ve
Protein RATFE SN RANE-TEN JAE . RAT SN VEXYL + ¥eq
e d c b
Fat YA e+ oV e [V ¥Y 4+ v e d| Ve AV (Ve Ve p Y40+ fNEg
Fiber ¥V Ve [ YVYE v drre+ v N [£AYE c D[N+ YYa
Ash cofE Ve |V Ned | VT A NY e [c AV c Yo YNV E L VY g
x [AS AL £ OV|ATAY £ e [AY 0 CAA VAN £ oM
Carbohydrates At JY £ ., A RE SN At Vo.aY 4r At e
a b c d
* Carbohydrates were calculated by differences. + SD (Standard Deviation)

abede Means followed by the same letter in the same row are not significantly
different (P < +.+9).

Table ¢: Mineral composition of the uncooked pasta supplemented with
«, %, Y+ Yeand Y7 levels of fiber enriched barley flour (mg /
\++ g. dry weight).

Minerals © Supplementation ratio
VA LYA ARV A Yo
Na VEY E N g | Ve AYD [ YFACE N e [ YAV NAD | Yo £ Ve
P \Yo+ Y v Yév+ Y o0 d VEA+ Y VNV C Vo4 + Y vv Db A1+ Ve g
K AR AT "WYY 1100 b "WYY g VYA d VYY £\ Ve
Ca N+ Y, v e+ Yi1d VY £ Y4YcC M £V YYD AY+\V 0. g
Mg °¢+V.++ b °t+V.eAb °e+.\Ab °e+ .0\ b oV+i.era
Zn Yiéo+ . \Ye taV+0 08 d EXV Y £.0Y+.\YD IRAF-ENLE:
Fe Yo ++Nva | YEYEeNea YV NYD [ YYV A YAT+.h0c
Mn YA+ eNva [ Yoee kY YAYE Vb [ YV Y Yae+eNd
*On dry basis +SD (Standard Deviation).

abede- Means followed by the same letter in the same row are not significantly
different (P< +.+9).

The results also showed that P, Ca,Mg and Zn contents of
uncooked pasta supplemented with fiber enriched barley flour were
significantly increased with increasing the level of substitution. This
could be due to that fiber enriched barley flour is rich in P, Ca,Mg and
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Zn compared to wheat flour. Similar results were obtained by
Pedersen et al.,( Y4A4d) and Yokoyama et al., (Y34V), who reported
that the supplementation of wheat flour with [3- glucan enriched barley
flour increased ash and mineral contents of the produced pasta.

Amino acid composition and chemical scores of uncooked pasta
supplemented with +, ¢, Y+, Yo and Y+Z levels of fiber enriched
barley flour (g/ Y% gN).

Results in Tables © and 1 show that replacing of wheat flour
(VY% extraction) with )+, Ye and Y7 levels of fiber enriched barley
flour significantly(P<-.:°) increased leucine, isoleucine, lysine,
therionine and tryptophan contents of the produced pasta compared to
the control. This could be due to that fiber enriched barley flour had a
high values of leucine, isoleucine, lysine, therionine and tryptophan
compared to wheat flour (VY7 extraction).

Table ¢: Amino acid composition of uncooked pasta supplemented with
«, 9, Y+ Ve and Y7 levels of fiber enriched barley flour (mg /
V1 g nitrogen).

. . Supplementation ratio
Amino acid E.AA. Control 57 a7 Yo7 Yo7
Leucine N¥ét Vg |VEALE NV |VWVEe VY C |[VAEE YYD |V. A N0 g
Isoleucine F¥exe AT [ Y.EYE NN [Y.oAz. Ve b ;g‘i'A' YAYE N a
Lysine Y¥YLe\Ye [Yootre NVd [YAYE NG [YAANL VoD |[YF.¥ex. Ve g
Methionine

. £860 VA AT VAL VY £V N E ¥ASL. )Y
+cystine a b ¢ d €
Phenylalanine Avte ¥V a [VAAE N D [V.AAE ¥ [V.ooxo N d [V Y2 Y e
+tyrosine
Therionine Yoo¥se ¥YVe (YA £ YY(d [¥ Y NYC |[WYEr Vo p [FoYEi V) g

i ] .
Valine oY i ¥Y g ag°i MU e it e [ EAME NG | EvTEe 0 e
Tryptophan Aot Vog Yoo AL e MY D [ YN0+ NYD [V AYALEe N D [ VYYEeNY S
Total E.A.A Y OALe YA [ YE oY Vod [ YEYAL NV | YENQE VO | YO Y V£ VY
Alinine ¥oYLi AV D |F.08+. Y |*V¥£ N b ;ﬁ‘i'A° ¥atr.NY g
Aspartic acid €0+ YYe [£VY:eVod [£8Y2e NV C [0 NVE NY D [0, YAL VY g
Glutamic acid ;\A'i'JV ;'N‘i'ﬁ\ FoYYEO NG [ YAV ek N | YR EYE VA
Glycine LAY NV [€.e¥Ee Vg (YA N D [YAYLE NYC | VYEeNO(d
Histidine Y¥et.dog |V.€Vte Ve |Y.002- VD |Y Vit V1g |V.A0+- Y3
Proline Vet fa ;..&\i..s. A P O R S A N AR AT Rt |
Serine 0 VLAY e |OAAE VD | Yk VAC |N.FVx£.V¢Dh |V.¢VEe NVa
Arginine ¢ V0t Vo [€.¥YYE VD [E.¥YL VNY g |60+ V0 g [€.0V+ VYV g

R
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Total non E.A.A T EYLE  NAD [V EVE YD | A0 68 VYD [ 1,2 Vo [ 11,14+ YV g
EAAMNon EAA |, ,, .00 oY .o¥ .or
ratio

abcde

: Means followed by the same letter in the same row are not significantly
different (P<:.+°)
+SD (Standard Deviation).

Also, supplementation of wheat flour significantly decreased
(P<+.+°) methionine + cystine, phenylalanine + tyrosine and valine
content of the produced pasta. because fiber enriched barley flour had
low values of these amino asid compared to wheat flour (VY
extraction). However, the non-essential amino acid composition of
fiber enriched barley supplemented uncooked pasta, (arginine, aspartic
acid, histidine, serine and alanine) were increased with increasing the
level of substitution, while glutamic acid, glycine and proline showed
the opposite trend. This was due to fiber enriched barley flour being
rich in arginine, aspartic acid, histidine, and alanine and poor in
glutamic acid, glycine and proline compared to wheat flour (VY7
extraction). These findings are in agreement with those reported by
Pedersen et al., (Y 3A%).

Table 1: Chemical score and limiting amino acids of uncooked pasta
supplemented with +, ¢,V+ V¢ and Y-/ levels of fiber
enriched barley flour.

Protein Supplementation ratio

Amino Acid pgge(z)rn . . A A :

’ . [ 3/ Ve A \ °[ A A

Yavy

Leucine Voo LYY v oy g ¢ V.V R
Isoleucine €00 AY. 0. Ao o Ado. iv.ve 3.0,
Lysine s 0. YA £1.r sy Yy SV.AY A
Methionine+ v.o. VYA | ONYYAT | vavLvy Vye oV p
cystine
Phenylalanine e RARA VYA VAVEY | AYO AT | AYYAY
+ tyrosine
Therionine £.00 Ve ve VYVv.e. A Yo AY. e AN Yo
Valine 5.\t Yot AR Yoo Ve, ¢,
Tryptophan Voo qe VYoo ) VYA, o 'Yy
;'r;sitno :Crpd'tmg Lysine Lysine Lysine Lysine Lysine Lysine
Second
limiting Therionine | Therionine | Therionine | Therionine | Therionine | Therionine
Amino acid

-Yie.
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Lysine was the limiting amino acid of unsupplemented pasta
(control) .On the other hand, supplementation of wheat flour improved
the limiting amino acids and increased the percent of lysine in the
produced uncooked pasta. This means that the presence of fiber
enriched barley flour succeeded in raising the scores of the limiting
amino acids in the tested samples.

Cooking quality of pasta supplemented with fiber enriched barley.

TableY shows cooking quality parameters for pasta products
prepared with blends of wheat flour VY7 extraction and fiber enriched
barley flour. The substitution of wheat flour affected significantly
(P<+.+°) the cooking quality parameters. Pasta products made from
wheat flour and fiber enriched barley flour were cooked in a shorter
time than the control. The level of fiber enriched barley flour
substitution did not affect the cooking time (P<-.:°). Similar results
were obtained by Marconi etal., (Y+++).

Cooking water absorption, cooking loss and protein loss for
pasta supplemented with fiber enriched barley flour increased
significantly (P<-.-:°) by increasing supplementation level. This may
be due to that the fiber enriched barley flour had a higher content of
fiber and protein. Similar results were reported by Marconi et al.,
(Y+++). While the increase in cooking loss and protein loss in the
supplemented pasta in comparison with control pasta could be a
consequence of the weakened gluten network by fortification of fiber
enriched barley flour. Similar results were reported by Marconi, et al.,
(Y+++) in cooking parameters of pasta products fortified with -
glucan enriched barley flour.

Table vV : Cooking quality parameters of pasta supplemented with -, ¢,
Y+, Ve and Y7 levels of fiber enriched barley flour.

cooking qualit ] _
aramgtgrs ’ Cooking Protein loss
P Cooking time water Cooking in water
. min. absorption loss (% AR
supplementation (min.) p (%) (mg/Y++g
' (%) d.w)
ratio
VY ot
Control 7 SO O Vo Y vp | 00 v+ ¥V | TNE+ N g
a
VA W+.04 Db VoY + V.o d OA + NV d | VALY
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ARVA AT RN

b Vet + V.00 1YY+ e\ YA+ VAC
AL Voot 00

b Vel Y, p [ ROY £ NYD | VYYD
Yo AREEERE

b Viex¥eva | VAYE YV | Ve e+ VYV a

+ SD (Standard Deviation).

abcde- Means followed by the same letter in the same column are not
significantly different (P<-.-9°).

Sensory evaluation of the fiber enriched barley supplemented pasta

From Table A, it could be seen that all sensory characteristics of pasta

supplemented with fiber enriched barley flour were higher from which

made without additives D'egidio et al., ( Y33Y) and Marconi et al.,

(Yre).

Table A: Sensory evaluation of pasta supplemented with «, ¢, Y+ V¢

and Y+ 7 levels of fiber enriched barley flour.

Sensory
ti § § 2 a a é‘
arameters - = =
P s| 5| 8| E| & E| E E 5
g S ] L = = IS S =
2| o T 2 S = = 3 2
. = =
Supplementation <C(L 2 &N m i §
Ratio
. \RRVA
Optimum score \ \ \ ‘e \ \ \
(of control)
« - © © © © © :
- - o - a 3 .
°, - o > o > > -
/ e - - - +|
+ +H +H +H + + + -
o a :. o o l;. :
o o o < o o o o [+
© © © < © © © ©
Z. ° ,;. -,
o7 + + + + + + + H
- . - >
o a B o o o .
< o o (’ c’. o o o
© © © © © Q © ©
- - . < o - 0'
0. - 0. r. > ". '-
Vel + + + + + + + A
- - - o
° ° ‘. °, ° <
< o o < o < o <

-y¥av-
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<\ b
a
< ¥ip

100

Vel H H H H

IR TEERY]
+
+
MEY + 1 YA

vt
+

+l +l +l

a a a
> > < < o < o]
[&] o o [+ e} e} o r:
: £ X > . S .
- o 3 - o - o -
. - . - . - +
AR + + -
. had
=
>

- - > < < < > o

+ SD (Standard Deviation).
. Means followed by the same letter in the same column are not significantly
different (P<:.+°).

It could be concluded that pasta made from wheat flour VY7
extraction with ©, Y+ and e’ of fiber enriched barley flour were well
accepted and similarly the control pasta in most sensory characteristics
and overall acceptability, while that substituted with Y +7 barley flour
had poor acceptability. This latter product were soft, had
unsatisfactory flavor, coarse texture and darker than the other four
pasta products According to these results, pasta products with a
maximum ) o7 fiber enriched barley flour substitution was selected for
biological evaluation.

Chemical composition of cooked pasta supplemented with -, ¢,
V+, Ve and Y7 of fiber enriched barley flour.

From Table 2 it is clear that moisture, protein, fat, fiber and ash
content of barley supplemented cooked pasta were significantly
(P<+.+°) increased .The increase of these content values were due to
that barley enriched flour being rich in fiber, protein, fat and ash
which are in accordance with those reported by Yokoyama et al.,
(Y43Y) and Marconi et al.,( Y--+)..Also, total carbohydrates of
cooked pasta supplemented with fiber enriched barley flour was
significantly decreased .This was due to that the fiber enriched barley
flour has a higher content of protein, fat, fiber, and ash compared to
wheat flour VY7 extraction Marconi etal.,( Y+ ).

Table 4: Chemical composition of cooked pasta supplemented with -+, ¢,
Y+, Ye and Y7 of fiber enriched barley flour.

H Contents (%0) ‘ Supplementation ratio

YA
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7. control A Vo Ve A\ RV
Moisture Y. et Y Yo b oV e [ AYFY £ NY [ VY 04+ 0 00 YYAY 4
.Y c b b Yea
Protein YY A £ v AW | VY VEL VA | VEAY £ VT [ Ve AV + .. Y
(R R AFENEYF
d c b a
Fat Y e o AVD [ YA Y YYY N VEAE N D[V VAL Y g
Fiber YV E Ve [ XY e e d ] cEVE V| Y2 NTD | VY2 Vg
Ash ot Nve| s Ak NAD ] YR Ve | YAV E LAY D[ VYA VY
Carbohydrates* AO AR+ v 0V | AE AL v ¥Y | AY e £ 0 0 | AY o8+ v T | Av 0t £+ 0 8Y
a b c d e

* Carbohydrates were calculated by differences.

abcd.

different (P<+.+9)

AL

+ S D (Standard Deviation).
: Means followed by the same letter in the same row are not significantly
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Mineral composition of cooked pasta supplemented with +, ¢, V|
Ve and Y +Z of fiber enriched barley flour.

The mineral composition of fiber barley supplemented cooked
pasta is shown in Table . Replacing ¢, Y+, Y¢ and Y-/ of wheat
flour YYZ extraction with barley flour significantly increased (P <
+.+°) P, Ca, Mg and Zn contents of the produced cooked pasta. This
increase was due to that fiber enriched barley flour being rich in P, Ca,
Mg and Zn compared to wheat flour( VY7 extraction) while, Na, K, Fe
and Mn contents of cooked pasta supplemented were significantly
decreased with increasing the level of substitution. The decrease was
due to that barley flour being poor in Na, K, Fe and Mn compared to
wheat flour (VY7 extraction) similar results were reported by Pedersen
et al., ("9A%) and Yokoyama et al., (Y94Y). Who reported that the
supplementation of wheat flour VY7 extraction with fiber enriched
barley flour increased the total ash content of the produced pasta

Table Y +: Mineral composition of cooked pasta supplemented with -, ¢,
Ve, Ye and Y7 levels of fiber enriched barley flour (mg/\ « «

dry weight).
Supplementation ratio
Minerals
WA Y (VA Vo Y./
YVWAY + Y VWY £ Y \FAY £ N \Y oo+ .Y VW EY + VA
Na
a a b b c
W+ ¥iae Y1+ Y. d VEY + ¥\ Ye¥+é.0h | Ve +0g
K VWY +Voe.g | VFY+YE D Y4+ ¥ AY VY + YA d Y.+ V) e
Ca 0.+ Y 1% e TL+VY(d e+ YA\ ¢ VY+Y¥..' b AT+ ¥AY g
Mg ¢4 +Y\YD ev+Ye.ph 8V + Y ¢ p ot + Y a oN + Y. o1 g
Zn Y.oY+ o Ve YAV +.\0p Y+ VYD ¢.¢Y+ V1 a ¢80V + . V¢
Fe Y.t ++VVa YrYy+.\va YY' ++\YD YA+ M\ A + Y
Mn YoedaAYa | YAY+Noh | YVe+ oMb | YWY+ e | Yoo+ oMV

+ S D (Standard Deviation).
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aed- Means followed by the same letter in the same row are not significantly

different (P< +.+°)..
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Amino acid composition and chemical score of cooked pasta
supplemented with +, ¢, Y+, Ye and Y/ of fiber enriched barley
flour.

Results in Table)) show that supplementation of wheat flour
(VY7 extraction) with barley flour significantly (P<-.:°) increased
leucine, lysine, therionine and tryptophan contents of the produced
cooked pasta compared to the cooked control. This increase trend was
coincided with the increasing levels of substitution. While, isoleucine,
methionine + cystine, phenylalanine + tyrosine and valine contents of
barley enriched cooked pasta were decreased with increasing the level
of substitution. These findings are in agreement with those reported by
Pedersen et al., (Y3A4).

Regarding to the non essential amino acid composition of fiber
enriched barley cooked pasta, alanine, histidine aspartic acid, serine
and arginine were increased with increasing the level of

substitution, while glutamic acid, glycine, and proline were
decreased with increasing the levels of substitution. This was due to
fiber enriched barley flour being rich in alanine, aspartic acid, serine,
histidine and arginine and poor in glutamic acid, glycine, and proline
compared to wheat flour VY7 extraction. Similar results were obtained
by Pedersen et al., (Y A%) and Yokoyama et al., (Y 24V).

Barley flour significantly (P<:.+°) decreased LDL-cholesterol,
triglycerol in rats than those fed on casein diet (Table YY). Similar
results were obtained by Kahlon et al., (Y33Y), who reported that f3-
glucan rich diet caused reduction in the LDL- cholesterol, triglycerol
and risk ratio levels in the serum and liver of rats. The HDL-
cholesterol level was found to be higher in the serum and liver of rats
that fed on fiber enriched barley flour diet than those that fed on
casein diet. Similar results were obtained by Kalra and Jood, (Y+++).

RAA
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Table YY: Amino acid composition of cooked pasta supplemented with
«,° Y+ Ve and Y7 of fiber enriched barley flour (g/'%g

nitrogen).
Supplementation ratio
Amino acid
VA Y (R (YA Yo7
Essential A.A.
Leucine TYYE+ e MYe [WYA+ o NEd [te e Ve [NV + N D [WWYEE L NY G
Iso leucine YYY £ Fa YWV 2 Vb (Yoot 2o NYC | YAV NEdD (YA x Ve
Lysine YXt+ V0 |[YEY £ V6 [YAE+NYC [Yo¥Yx0¢h [YOAA£ Vg
Methionine+cystine gYot e Veg [£YY+£. VYD |[€NY Ve |£0Y 2000 d |[FAeE VY
Phenylalaninettyrosine |V.Ae £ Y a [V A« + 03 VYV £ NYp [Vicx NP (Ve .MV
Therionine YAE+ e NVe [YeodkoNed [YYYE VY Y8V E NV YoVt Nig
Valine oY+ Ve a |0 vk NYab|EAYE Ve [EAVECNYC [EVYE N
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Total YY.Ve . \Ve FEYed o YeC|YY e NY D |FY ook Vog
d
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Alanine YYAE Y TR T RY] R VY £
Aspartic acid EXYE NYe | f8V e Ned | £08 NV | EAYENOD | eV £ N1
YA SO + v A1
Glutamic acid Yoorrd 0 ¥Ya| YA€V Ve p (Y4 MY VY C YVAE+ . YYe
d
Glycine YAt 4+ 0¥ | PAY£ .0V h | VY +£.00p | Fed+.Nec | Vet + NV (
Histidine Y YV + e M | YV 2V | YéYt e Neh | YoVt MY b | YVY+. Y
Proline Vo XY+ e\ Ve lNAE MY [ Yoo ke WV ] QA+ N0 (d QYA+« Ve
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Arginine YAV NYd [ Y2 Ned | YL Vo | £YS 2 MV D | £t NV
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+ SD Standard Deviation.
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:Means followed by the same letter in the same row are not significantly
different (P< +.+°).
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Table Y. Effect of wheat flour VY7 extraction fiber enriched barley

flour, on total cholesterol, LDL cholesterol ,HDL-
cholesterol, triglyceride and risk ratio by feeding rats for 1
weeks .
Total- LDL- HDL- Triglycerides
Cholesterol Cholesterol Cholesterol gly
Risk
Diets pd ¥ - . . L
E| 5| S| &E| S| &| 5| g |ra”
3 2 3 d 3 d 3 d
© © © g o © ©
. b s . < z : z o
H H b " > . H b . :
Casein diet H . ¥ :I : %4 5 f <
h o g o o’ il g
o o] o o] o © o o)
. - = - < -~ - >
o, - > - <, - - - o
Wheat flour H H b H - A et A -
3 o — > +l . 3 -— 3
> -— . »‘ - ». - 1‘.
- 3 -— 3 o - -— -
ol b3 v b , < ° @
Fiber enr.barley = s i . I " o T s
flour b # + 1 e H H > e
3 >, - -, w e > .
- > ° - - - +
+ SD Standard Deviation *mg/d++m ** mg/g.

(*) Risk Ratio =

Total-Cholesterol

HDL-Cholesterol

abedef Means followed by the same letter in the same row are not significantly
different (P < +.+©).

It could be concluded that use of fiber enriched barely flour at
Vo7, was effective to improve the nutritional and functional properties
of pasta. Total cholesterol, LDL cholesterol, triglyceride and risk ratio
values of those rats were significantly decreased while; HDL
cholesterol value was increased with adding the fiber enriched fiber

barley flour
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Fiber enriched fiber barley flour can be successfully incorporated
into pasta formulation upon )©°7Z substitution level resulting in pasta
samples with acceptable quality characteristics.
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