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1V. Results and Discussion

[n an attempt to investigatc (he effect of wheat flour
extraction rate on the processing conditions of instant noodles. the
present  study was carried out to investigate the chemical
characteristics  of  their  starting materials, rheological —and
technological properties of their doughs , kind of natural additives
or substitutes to wheat  flour in noodle doughs and level ol
substitution of these natural materials. technology and processing
conditions (steaming time as well as, temperature of [rying the
cooking quality properties, sensory attributes. and storage stability
parameters of experimental - instant noodles prepared from both the
starting wheat flours and their corresponding substituted noodles .
Therefore, the present study as divided into nine research parts as

follows :

|. Chemical analyses of materials used in the experimental

preparation of instant noodles:

12

Preliminary study ol the effect of wheat {lour extraction rate,
kind and substitution level ol some natural products on the
chemical composition and cooking quality of experimental
instant noodles .

3. Study of the effect of wheat flour extraction rate . kind and
substitution level of some natural products on rheological
properties of dough’s of the experimental instant noodles.

4. Study of the effect of variation in wheat flour extraction rate

kind and substitution level ol some natural products on some

technological characteristics of steamed instant noodles.
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5. Study of the effect of variation in wheat lour extraction rate.
Kind and substitution level of some natural products on cooking

quality of the experimental fried instant noodles.

0. Study of the effect of variation in wheat flour extraction rate .
kind and substitution level of some natural  products on
proximate chemical composition of the experimental instant

noodles.

7. Study of the effect of varjation in wheat flour extraction rate .
kind and substitution level of some natural products on essential

mineral content of the experimental instant noodlcs.

8. Study of the effect of wheat flour ¢xtraction rate . kind and
substitution level of some natural products on  organoleptic
properties of the experimental instant noodles,

9. Study of the  storage stability parameters of the experimental
instant noodles as influenced by kind and substitution level of

some natural products.

4.1. Chemical composition _of  materials used in_ the

experimental preparation of instant noodles:

All the starting materials, wheat flours and some selected
natural products to be examined for thejr chemical suitability 1o
substitute wheat flour in making instant noodles were analyzed for

their gross chemical composition.

4.1.1. Starting wheat flours of different extraction rates:

Three wheat flours (WF) . of different extraction (ext.)
rates, used for the preparation of experimental instant noodles
were analyzed chemically. The WF investigated included 82% WEF.
commercially used for production of Baladi bread in Egypt ; 72%
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W, commercially used for production of white pan bread . and
65% WL, which is used in the market to produce high quality

baked products

4.1.1.1. Proximate chemical composition of starting wheat

flours:

The proximate chemical composition ol wheat flours of
different extraction rates (82%, 72%, and 65% extraction) used
for the preparation of experimental instant noodles are presented

in table (4 ) and illustrated in Fig. (3).
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Results indicated that the wheat flour 82% extraction (ext.)

was the highest in contents in crude proteins ., ash and crude fibers,
but the lowest in total carbohydrates compared to those flours of
72% and 82% extraction. Alternatively, the 65% extraction {lour
contained the lowest proteins. ash, fibers and fat contents. but the
highest total carbohydrates compared to those flours of 72% and

829, extraction.

These differences in the proximate chemical composition of
the three wheat flours could be attributed  to the difference in
milling techniques which results in difference in bran layer content
which increases as extraction rate of flour increases as reported by
(kruger ef al., 1994 . Shouk 1996 and Foda et al.,1997)

The obtained results of chemical composition of wheat [lours
under study were found to be in agreement with those reported by
Mohamed (1992) : Hussein and El-Akel (1993) ; . El-Badrawy
(1994) ; Shouk (1996) ; Abu El Azm (1999); Mohamed (2000)
and Ally (2001).

4.1.1.2 .Carbohydrate composition of starting wheat flours:

The carbohydrate composition of wheat flours of different
extraction rates (82%, 72%. and 65% ext.) used for the
preparation of experimental instant noodles are illustrated in

tables (5) and in Fig. (4).

Total carbohydrates constituted the major component in
wheat flours. However, 65% exL. flour exhibited the highest total
carbohydrates (86.11%) followed by the 72% ext flour (84.5%)
then the 82% ext which had the lowest content (81.5%). Starch
comprised the major carbohydrate in the three wheat flours where
the 65% ext. flour exhibited the highest amount (86.11%)
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Fig (2): Chemical composition of materials used in the experimental
preparation  of instant noodles (WF: wheat {lour of 82,
72 and 65% ext. ; OF : okara flour; ALBEDO: dry
powdered orange albedo ; CF: corn {lour ; and BR: beet
roots).
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Fig (3):Chemical analyses of carbohydrates present in the materials |
for the experimental preparation of instant noodles (WF: w
flour of 82, 72 and 65% extraction ; OF: okara flour ; ALBEDO
powdered orange albedo; CF: corn flour and BR: beet roots) .
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[ollowed by the 72% ext flour ( 84.5 %) then the 82% ext. which
had the lowest content (81.5%) .

Total soluble sugars, reducing and non-reducing  sugars
contents were the highest in the 82 % ext. (Tour ( 3.69. 1.00 and
2.69 %, respectively). but were the Towest in (he 65 % ext. Nour
WE (3.15.105 and 1.10 %, respectively).

4.1.2. Starting natural additives or substitutes:

Some selected natural — agriculture products; namely, okara
flour (OF), dry powdered albedo of orange peels (ALBEDO).
corn flour (CF), dry powdered beet roots (BR) were selected to
be used as possible substitutes for wheat flours of dillerent
extraction rates(82%, 72%. and 65% extraction) in preparation ol

fried instant noodles.

4.1.2.1. Proximate chemical composition of starting natural

additives or substitutes:

The proximate chemical composition of some selected
natural substitutes  used for the preparation ol experimental

instant noodles are illustrated in table (4) and Fig.( 3).

From the obtained results, it could be noticed that, in an
descending order, okara  contained the highest content in protein
(35.8%), followed by CF (8.95%) then albedo of orange pecls
(4.49%)  while the lowest content was observed with dry

powdered beet roots (1.2%).

Inan descending order, albedo of orange peels contained
the highest percentage of crude fiber (17.36%) followed by OF
(7.12%) then corn flour (3%) and finally BR (1.2%). Beel roots
contained the highest percentage of ash (5.5%) followed by OF
(3.88 %) then Albedo (3.47%) and finally corn flour (1.4%).
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The crude proteins value found for dry orange albedo was
lower than that reported by many rescarchers [rom Egypt (Hamed
1985 ;Abu El-Maati, 1999) as well as [rom other countries
(Crandall ef al.,1983 ;Grohmann ef al., 1995 ). However, the
found value for crude fibers was consistent to that reported by
Neamark( 1970) and higher to that found by Devendra and Gohl
(1970)

On the other hand, the crude proteins value found for okara
was higher to that found by others investigators  in - Lgypl
(Mahmoud ef al
,1996 ; El-Safty ,1998) as well as from other countries (- Khare
et al 1993 ; O’ Toole ,1999

4.1.2.2. Carbohydrate composition of starting natural

additives or substitutes:

The carbohydrate chemical composition ol some selected
natural substitutes used for the preparation of experimental

instant noodles are illustrated in table (5) and Fig. 4.

Total carbohydrates constituted the major component in all
the tested natural products, regardless of the kind of substitute. In
an decreasing order, beet roots exhibited the highest total
carbohydrates (84.8%) content followed by corn flour (71.9 %),
then orange albedo (64.0%) and [inally okara flour (46.0%).
Starch comprised the major carbohydrate in all the {ested natural
products regardless of the kind of substitute, where it formed . in
an descending order, 73.33% in BR. 70 % in OF , then 69 %
in CF and finally 62.2 % in ALBEDO. As for total sugars , the
highest content was found in BR (6.33%) .followed by ALBEDO
(4%). while both CF and OF showed the lowest content (4.8%).
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beet roots showed the highest content in reducing and non-
reducing sugars (2.33% and 4.0%, respectively) followed by
albedo (1.75% and 2.25 %, respectively).

4.2.  Preliminary study of the effect of wheat flour

extraction rate , kind and substitution level of some

natural products on the chemical composition and

cooking quality of experimental instant noodles:

IFor the purpose of the investigating the suitability of wheat
[Tour of different extraction rates ( 82% and 72%) and  also
screening ol some selected natural products; ( namely. okara [lour.
dry powdered albedo of orange peels, corn flour . dry powdered beet
roots , green leaves ol rocket salad and peels of potato) ; as well as
to explore the possible level of substitution of these additives which
proved to be successful to substitute wheat flour in producing
acceplable fried instant noodles from the standpoints of chemical
characteristics, technological and quality attributes, a preliminary
screening study was performed and planned according to system
illustrated in table 2A. Graded levels from 1 to 3% ol either rocket
salad. potato peels, okara {lour, Albedo and beet roots as well as
[rom 4 to 8% of corn flour were investigated to substitute both the
two wheat flours tested. However, both rocket salad and potato
peels were excluded at once because they developed unacceptable
color and odor when they used at even at 1% level of substitution in
making instant wheat noodles as demonstrated in the photographs

presented in Fig.4.

70



Results and DiSCUSSION «.vvvvvvsseeereensster e o 3 5

4.2.1. Preliminary study on the chemical composition of

experimental noodles:

Preliminary study on the proximate chemical composition of
the experimental instant noodles prepared from both wheat [lours
of 82% and 72% extraction rate only (controls) and their
corresponding  noodle groups prepared using the four tested
substitutes at the level of 1-3 % for OF. ALBEDO and BR or at the
level of 4-8% CF are presented in tables 6 and 7 . As expected, the
82% ext. WI' noodles showed higher content in crude  proteins.
crude fibers and ash than the 72 0, ext. WE. Subsequently, all the
(ried noodles prepared from 829 ext. WF with any of the tested
substitutes showed commonly the same trend of higher content in
crude  proteins, crude fibers and ash than the corresponding

noodles prepared from the 72% ext. WE.

The substitution of each Kind of the tested material induced
certain changes in the proximate chemical composition of their fricd
noodles:  the OF group showed slight higher protein, ALBEDO
oroup showed slight higher crude fiber . but the CF group showed
slight reduced protein content. It appeared that the tested lower
level of substitution for all the screened natural products (from 110
394 of OF , ALBEDO and BR or at the level of 4 to 8% CI) did
bring about remarkable changes in  the proximate chemical
composition of their fried noodles and . therefore, the level of

substitution must be increased.
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Table (6): Preliminary study on the chemical composition of fried instant

noodles produced from wheat flour 82% cxt. (WF) substituted by

graded levels of okara dry flour (OF), dry orange albedo (Albedo),

corn flour and dry powdered beet root (BR), (% on dry weight

basis).
o
.12 Analyses
; . 7 [~]
Raw materials | = |£ 2 .
E‘ E T | Crude Fat Ash | Crude | Moisture | Total carl
x R
& é profein fiber hydrates®
Wy
(GO I CA L I CA TS ECA T AT
Control group (WF) | T T T )
] 0 1421 | 1900 | 150 1.6 6.00 572
Wheat fTour 82% ext.
taﬂnl—ﬁ(}llI:;{l'(jll_i]_(-(-) FT’ T
—— TR ‘ - =
SOBLARE  [% G 2 l 14.65 1_.01 :I.()()_ 1654_ EJU(J_ 7 71"()
98% WE + 3% OF 3 2 1491 [ 1900 | 162 | 168 ﬁsqw i .5,(,’;8,0.
97% WE + 3% OF 4 3 1506 | 195 | 1.64 | 174 5.80 6530
Dry__powdered  orange - I
albedo group (Albedo)
99% WEF + 1% Albedo 5 I 1475 | 2001 [ 160 | 175 | 599 [ 5590
98% WF + 2% Albedo 6 2 1510 11916 | 161 | 188 | 611 | 5614
97% WF + 3% Albedo 7 3 1413 | 19.99 i.?f.i“='§fng?; 00 | 5621
s — N INRSUU,) SNSRI S———
Corn {lour group (CF)
96% WF + 4% CF 8 4 1423 | 1990 | 155 | 152 59 | 569
94% WF + 6% CF 9 6 1412 | 19.02 | 155 | 1.6 58 | 5788
92% WF + 8% CF 10 8 1400 | 1916 | 1.54 | 167 | 500 | 5863
l”l'\'_-l-)U;‘Ill;?(V.‘(i-|-1—L'l‘|.-|:0(; ﬂ;‘ﬂll‘l‘] o T o
(BR)
1 99% WE + 1% BR BTl I 1430 [ 1922 | 158 [ 159 | 570 | 5761
98% WI + 2% BR 12 2 1420 | 2101 | 157 [ 156 | 563 | 3603
97% WF +3 % BR 13 3 1400 [ 2123 156 | 156 | 538 1 “s627
“*_E—

*

Average of duplicate determination.

** Calculated by difference.
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\ble (7): Preliminary study

noodles produced from
graded levels of okar

corn flour and dry powde

basis).
Analyses

on the

adry

wheat flour 72

chemical composition of fried instant

% ext. (WF) substituted by
flour (OF), dry orange albedo (Albedo),

red beet root (BR), (% on dry weight

. |E ¢z
Raw materials | s |2 < " Crude | Fat “ash | Crude | Moisture ol
& é i’.: protein fiber carbo-
& oyt | r | Rt | () (%)* | hydrates**
onrol roup b | 0 12.21 19.50 0.71 0.49 6.00 61.09
Theat Nour 72% exL. L
Yoara flour group (OF) 4 r b o
e W 1 1% OF 2 | T 7235 | 2000 577 [ 054 | 595 004
8% WE + 2% OF 3 2 261 | 2001 | 080 | 061 5.92 60.05
7% WE + 3% OF 4 3 276 | 2130 | 083 | 0.68 B 579 58.4
Eld\;:deﬁar);;a:nigg —
Ibedo group (Albedo)
ovWE 1% Albedo | S 1 244 11900 [ 078 —oes [ o1 [ eli2
18% WE 1 2% Albedo | © 2 o8 1 1999 | 079 ~oei | sl | 6071
97% WF + 3% Albedo |~ 7 | 3 T8y | 2000 | 082 —oo8 | 538 | 6099
Sora Doorgroue{CE: | L R
96% WF +4% CF 8 4 11.75 ~o77 [ 047 | 59 | 6776
94% WE + 6% CF o 6 | 1199 | 77 | 0.6 :
92% WF + 8% CF 10 3 11.93
?:Fu :(Te__rcd beet root group
BR)
397 WF + 1% BR 1 1 12.01 079 | 048 | i
98% WF + 2% BR 12 2 11.92 o84 049 [ N
97% WEF +3 % BR 13 3 11.73 8 0. 5.
- e ———

*  Average of duplicate determination.

#% Calculated by difference.
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1% 2% 3%

4% 2% 3%

Fig. (4): Photographs for the instant noodles prepared during the preliminary
study for screening some natural substitutes to 72% ext. wheat flour
and their optimum levels of [A: Okara flour (OF); B: Dry orange albedc

(ALPEDO); C: Corn flour and D: Rocket salad
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4.2.2. Preliminary study on the appearance and cooking

quality of experimental noodles:

Preliminary study on the cooking quality of the experimental
instant noodles prepared from both wheat (lours of 82% and 72%
extraction rate only (controls) and those prepared from the four
(ested substitutes at the level of 1-3 % for OF, ALBEDO and BR or
at the level of 4-8% CI arc presented in Table 8 while their

appearance 1s illustrated in the photographs appeared in figure 4.

Iried noodles prepared from 2% ext. WI groups showed
lower weight and volume gain but higher cooking loss compared 10
their corresponding noodles prepared from 72% exL. WL groups.
Data for weight and volume gain and cooking loss of fried noodles
prepared from cach kind of the substitutes tested did not show any
remarkable difference, probably because of the low levels of
substitution utilized. The slight increase in weight and volume gain
observed with the sample no.10 was probably due the higher level
of substitution (8% CI")

Therefore. it was decided to increase the level of substitution
of okara flour, Albedo and  beet roots to more than tested 3%
level and . also, to increase the level of substitution of corn flour
more than 8% in noodle wheat doughs prepared in the future.
Furthermore, it was decided to test the possibility of using wheat
flour of 65% extraction rate for the processing of instant noodles.
Subsequently, the three WE of different extraction rates (82%. 72 %
and 65 % ext.) were substituted by okara flour at levels of 10, 15,
and 20% : dry powdered orange albedo (ALBEDO) at levels of 3,
10, and 15% ; corn flour at levels of 10, 20. and 30% ; dry

powdered beet roots at levels of 4, 6, and 8% were investigated for
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their suitability to produce noodles of acceptable appearance,

chemical characteristics. cooking properties and quality parameters.

4.3. Study of the effect of wheat flour extraction rate , kind

and substitution level of some natural products _on

rhelogical properties of doughs of the experimental

instant noodles:

4.3.1. Brabendar farinograph dough properties:

The Farinograph records the changes in the physical naturc
of the dough during mixing over a certain period. Brabendor
farinogharaph propertics investigated included the determination of
water absorption capacity (WA%), dough mixing time (M.T).
dough development time (Dev.T.), dough stability time (Sta.T.) and
degree ol weakening (D.W) which are some of the most important

readings deduced from the farinograph curves.

4.3.1.1. Effect of variation in extraction rate of wheat flours on
farinorgraph propertics of noodles doughs:
The effect of using wheat flours of different extraction rates
(82%. 72 % and 65 % ext.) used in the preparation ol instant
noodles on the rheological properties of their dough’s are presented
in Tables (9. 10 and 11). 1t appeared that doughs ol 65% extraction
WF absorbed less water than those of 72% extraction and 82%

extraction.

All dough.  farinograph paramelers were influenced by
variation in rate of extraction of wheat flour used in preparing
doughs of instant WF noodles. Water absorption was higher in 82%
WE doughs (62.6%)than doughs of 72% (59.4%) and WF doughs
of 65% ext.(54.2%).
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Table (9): Farinograph properties of doughs used to prepare instant noodles

from 82% extraction wheat flour (WF) substituted by different

levels of okara dry flour (OF), dry powdered orange albedo layer
(ALBEDO), corn flour (CF) and dry powdered beet roots (BR).

Dough mixture

? mli (;H{It ;_ l_l I |j(\\T*)g

Wheat flour of 82% extraction

— e

Okara d;'vr flour group (OF )
90% WF + 10% OF
83% WF 1 153% OF
80% WF + 20% OF

Dry_powdered orange
group (ALBEDOQ)
95% WI' + 5% ALBEDO
90% WI + 10% ALBEDO
85% WF + 15% ALBEDO

albedo |

Sample

No.

Farinoghaph properties
|omrl?

(min.)

Dev.T. Sta.T.?

(min.) (min.)

65.6
713
874

75.00
711.7
83.5

_(.‘urn ﬂ:nuu él{ﬁp?ﬁb‘)
90% WI + 10% CF
80% WF + 20% CF
0% W1+ 30% CF

90% WI° + 4% BR
94% W1 1 6% BR
92% Wl + 8% BR

A0

I- W.A.

Dry powdered beet roots (BR) |

: Water absorption.

3- Dev.T. : Development time.
5- D.W. : Degree of weakening.
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2- M.T. : Mixing time.
4- Sta.T. : Stability time.
6- (B.U.) : Brabender unit.



Results and Discussion

Table(10): Farinograph properties of doughs uscd to prepare instant noodles from
72% extraction wheat flour (WF) substituted by different levels of okara
dry flour (OF), dry powdered orange albedo layer (ALBEDQO), corn flour
(CF) and dry powdered beet roots (BR).

-] Far mnglmph |)|opc|t|u
Dough mixture 78‘1_[?16[: 7W_AT i E\/l.'l'._2 g Du T 3 Sld i) I)V&; K
No. (%) (min.) (min.) | (min.) (Ii.l\.)"

Control grou (WE) L 594 | 10 25 | 165
Wheat flour of 72% extraction
Okara ﬂuurm?aj — | | N
90% WF + 10% OF 2 63.1 1.5 5.0 13.0
85% WF + 15% OF 3 66.7 1.5 7.0 | 11.00
B W + IO 4 | 866 | 353 100 | 10.00
l)l'\ [)0“ d(.rﬂd (]I(lﬂ-;.—:“]:;l:]_rﬂlio_ii ——r1T T | B
(ALBEDO) 71.9 4.0 T.3 14.0
95% WF + 5% albedo 5 732 | 55 8.0 10.0
90% WI + 10% albedo 6 195 6.5 1.0 2.0
8§5% WI -+ 15% albedo 7
(mnl]oul gluun(@_ﬁ= T 1 I _
90% WF + 10% CF 8 60.3 1.5 2.5 5.0
80% WE +20% CF 9 599 | 2.0 3.5 4.0
s WE % 30% £X 0 | 595 | 30 | 40 | 35
Dry mm dut.d luel muls (Blﬂvjr 1 - 1T |
96% W + 4% BR 11 61.5 1.5 2.5 8
94% WF + 6% BR 12 64.3 2.0 3.0 7.0
02% WI + 8% BR 13 67.4 2.5 45 6.0

A

2- W.A. : Water absorption.
4- Dev.T. : Development time. 4-
6- D.W. : Degree of weakening. 6-

T. : Stability time.

2- M.T. :Mixing time.
Sta.
(B.U.) : Brabender unit.
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Table (11): Farinograph properties of doughs used to prepare instant noodles from

wheat flour (WF) of 65% extraction when substituted by dilferent
levels of okara dry flour (OF), dry powdered orange albedo layer

(ALBEDO), corn flour (CF) and dry powdered beel roots (BR).

Farinoghaph propertics

Dough mixture e TR A TV [ Devii? [ St | Dwe
No. (%) | (min.) | (min.) | (min.) (B.U.)"

7C(mtruligl;uun (Vﬁf)

| 54.2 ] 1.5 17.5
Wheat flour of 65% extraction
Okara dry flowr group (OF) || |7 | 1
90% WF + 10% OF 2 593 1 4 14

85% WF +15% OF
80% WEF + 20% OF

62.7 1 5.5 12.
64.5

=

Dry l)(-;\\'da'l'(l_jr'h;gc _albedo
group (ALBEDQ)

95% WFE + 5% albedo
90% WF + 10% albedo

85% WFE + 15% albedo

Corn flour group (CF)
90% WE + 10% CF
80% WF 1+ 20% CF
70% WE + 30% CF

m p(mdc;?tl_hat roots (BR)

96% WI' + 4% BR Il 57.8 | 2 9

94% WF + 6% BR 12 60.4 2 3 8

¥2% WF + 8% BR 13 63.4 3.5 5

I- W.A. : Water absorption. 2- MLT. : Mixing time.

3- Dev.T. : Development time. 4- Sta.T. : Stability time.

3- D.W. : Degree of weakening. 6- (B.U.) : Brabender unit.
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Mixing time and dough development time lasted fonger in
WF doughs of 82% extraction (1.5 and 3 min.) than WF doughs ol
2% (1.0 and 2.5 min.) and 65% extraction (1.0 and 1.5 min).
Values for degree of weakening in 829 ext. WI' dough were higher
(han in that of 72%ext ,while the 65% ext. WI dough showed the
lowest value. In contrast, dough stability decreased in dough of Wk
ol 82% ext. (15 min.)compared to 72% exL. WI dough (16.5 min.).
and 65% ext. WI doughs ( |7.5min.)

The observed decrease could be attributed (o the results
founded in the present study ( table 6 ) as well as other literature
reports that crude fiber in wheat lour 82% ol extraction is higher
than that present of wheat flour of 72% and 65% ext. The presence
of high fiber content was reported Lo cause ai increase in the water
absorption of dough which could be explained as a results of higher
water hydration capacity of fibers (Dougherty ef al; 1988; Skurray
et al;1988 and Abd-El-Moniem and Yassen; 1993).

4.3.1.2. Effect of kind of natural substitutes on farinograph
properties of noodles doughs from wheat flours of
different extraction rate:

Data on the elfect of substitution ol wheat flours of dilferent
extraction rates (82%. 72 % and 65 % ext.) by okara fTour (OF).
dry powdered orange peels albedo (ALBEDO). corn flour (CF) .
and dry powdered beet roots (BR) on the rheological properties of

instant noodles dough’s are presented in Tables (9,10 and 11 ).

The substitution of wheat flours by different kinds of
substitutes or the variation in kind of natural substitutes tested
(OF, ALBEDO, CF and BR) influenced the dough farinograph

properties of their noodle doughs.
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Irom data obtained, it appeared that the variation in the kind
ol natural substitutes tested (O, ALBEDO |, CF and BR) resulted in
an increase in water absorption, mixing time, development time and
degree ol weakening but also in a decrease in dough stability time .
In addition .the substitution of wheat flours by each kinds of
substitute, regardless of the tested level ol substitution (up to 20 %
in OF. up to 15% ALBEDP : up to 30% CI and up to 8% BR).
increased the water absorption, mixing time. development time and

degree ol weakening, but stability time were decreased

[n agreement to the obtained results . Abo El-Naga (1995)
found that substitution of different sources of fibers in  Egyptian
pasta products increased the water absorption, dough development
time and weakening while it reduced the dough stability as

compared with control made of 100% whole durum meal.

4.3.1.3.Effect of level of substitution of different natural
substitutes on fainograph  properties of noodles
doughs from wheat flours of different extraction
rates:

Data on the effect of substitution of wheat flours of different
extraction rates (82%, 72 % and 65 % ext.) by different levels of
okara flour (OF), dry powdered orange peels albedo (ALBEDO),
corn flour (CF) . and dry powdered beet roots (BR) on the
farinograph rheological properties of instant noodles dough’s are
presented in Tables (9,10 and 11 ).

A. OKkara flour (OF):

The substitution of wheat flours by okara flour at level of
10, 15 and 20% led to increase water absorption which reached

65.6, 71.3 and 87.4 for the 82 % ext. dough group, respectively |
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63.1, 66.7 and 86.6 for the 72% cxt. dough group. respectively. and
59.3 . 62.7and 64.5% for the 65% ext. dough group. respectively.
compared with the 82 .72 and 65% ext. WI control dough’s (62.6.
59.4 and 34.2%. respectively).  Similarly, the mixing time were
increased (2.5, 3.5 and 5 min. for the 82% ext dough. respectively:
[.5. 1.5 and 3.5 min. for the 72% ext. dough group, respectively.
and 1. 1 and 1.5 min. for the 65% ext. dough group. respectively)
compared to the corresponding 82,72 and 65 % ext. WI control

dough’s.

In a similar manner, the substitution of 10, 15 and 20% okara
flour resulted in an increase in dough development time which
recorded 5.5, 8 and Il min. in the 82 % ext. dough group,
respectively . and 5, 7 and10 min in the 72% ext. dough group,
respectively, and 4, 5.5 and 7.5 min. in for the 65 % ext. dough
group, respectively ) compared with the corresponding three 82,72
and 65 % ext.  WI dough controls (3. 2.5 and 1.5 min.
respectively).

Similarly. degree of dough weakening increased which
recorded (40, 50 and 60 B.U. for the 82% ext. dough group.
respectively . 30, 40 and 45 B.U for the 72 % ext. dough group.
respectively.. and 40, 35., and 25 B.U. for the 65 % ext. dough
group, respectively) compared with corresponding  three 82, 72
and 65 % ext.  WF dough controls (20, 15, and 10 B.U..
respectively).

In contrast . the dough stability time decrcased which
recorded (10.5, 9.5, and 8 min. in the 82% ext. dough group.
respectively ; 13, 11, and 10 min. in the 72% cxt. dough group,

respectively, and 14, 12.5, and Il min. in the 65 % ext. dough
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eroup. respectively) compared with corresponding  three 82, 72

and 65 % ext. WIF dough controls (15.16.5, and 17.5 min.).

The obtained results were in agreement with those reported
by Yaseen, (1995) and Hafez (1996) in Lavpl.

B. Dry powdered orange albedo (ALBEDO).

Data from the same tables showed that substitution of
WF by dry powdered orange albedo (ALBEDO) at level of 5. 10,
and 15% led to an increase in water absorption which recorded 75,
77 7and 83.5% for the 82 % ext. dough group. respectively ¢ 71.9.
73.2. and 79.5: for the 72 % ext. dough group, respectively; and 69,
71.1. and 74.4 for the 65 % ext. dough group. respectively,
compared with the 82 .72 and 65% ext. WE control dough’s

(62.6.59.4, and 54.2%.respectively )

Similarly , mixing time increased which rcached 5. 6.5 and

7.5 min. in the 82 % ext. dough group, respectively; and 4 .5.5 and

T

6.5 min. in the 72 % ext. dough group. respectively : and 2.5 3.3

J

and 5 min in the 65 % ext. dough group, respectively.

[n a consistent mode of increase, degree of dough weakening
increased (30. 55 and 70 B.U. for the 82% cxt. dough group,
respectively , 20, 35and 50 B.U for the 72 % ext. dough group.
respectively.. and 19. 33.. and 45 B.U. for the 65 % cext. dough
group. respectively) compared with corresponding  three 82, 72
and 65 % ext.  WE dough controls (20, 15, and 10 B.U..

respectively).

In contrast . the dough stability time decreased which
recorded (12.5, 9 and 7.5 min. in the 82% ext. dough group,
respectively : 14,10 and 8.0 min. in the 72% ext. dough group,
respectively, and 15,11 and 8.5 min. in the 65 % ext. dough group,
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respectively) compared with corresponding three 82, 72 and 65 %

ext. WI dough controls (15, 16.5 and 17.5 min.).

These results were confirmed by those obtained by Abu El-
Maati (1999) who found that substitution of 5% orange albedo
layer for wheat bread doughs increased water absorption, mixing
time. and development time. The obtained [indings may be due to
the high fiber content. which acts as a stabilizer in the dough
system. Also, these results are in agreement with those obtained by
Abd- ElI Rahim et al. (1997) who found that the substitution of
flour by fibers increased water absorption, and mixing time of

doughs.
C. Corn flour(CF)

Data from the same tables showed that substitution of WI'
by corn flour at level of 10, 20 and 30% led to an increase in water
absorption which recorded 63 . 62.9 and 62.5 for the 82 % ext.
dough group, respectively: 60.0, 95.9, and 95.5: for the 72 % exL.
dough group, respectively 57, 56.9 and 56.5 for the 65 % ext.
dough group, respectively. compared with the 82 .72 and 65% exi.
WI control dough’s  controls (62.6, 59.4 and 54.2% .respectively )
Similarly , mixing time increased which reached (3.5, 4.5 and
omin. in the 82 % ext. dough group. respectively: 1.5. 2, and 3 min.
in the 72 % ext. dough group, respectively ;and 1. 1.5 and 2 min. in
the 65 % ext. dough group. respectively ) compared with
corresponding three 82, 72 and 65 % ext. controls (1.5, 1 and |

min. respectively).

In addition, degree of weakening also increased which were
110, 120 and 125 B.U. for the 82% ext. dough group: 95. 100 and
110 B.U. for the 72% ext. dough group ; and 80, 95 and 100 B.U.

for the 65% ext. dough group) compared with corresponding  three
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82. 72 and 65 % ext.  WI dough controls (20, 15 and 10 B.U.
respectively).

In contrast, the substitution ol corn flour at level 10, 20 and
30% flours resulted in a decrease in stability time which recorded
(2.5. 2 and 1.5 min in the 82 % ext. dough group, respectively: 3.5,
4 and 3.5 min. in the 72 % ext. dough group, respectively. and 6. 4.5
and 4 mimn. in the 65 % ext. dough group, respectively) comparcd
with corresponding  thre82, 72 and 65% ext. Wl dough controls

(15, 16.5 and 17.5 min, respectively).

These obtained  results were in agreement with those
obtained by Abou- Raya (1980) and Hussein ef al. (1996).

D. Dry powdered beet roots (BR):

Results presented in the same tables indicated that the
substitution of WF doughs by dry powdered beet roots at level of 4,
6 and 8% increased water absorption 65.8, 68.8 and 72.1 for the 82
% ext. dough group, respectively: 61.5. 64.3 and 67.4 : for the 72 %
ext. dough group, respectively 57.8, 60.4 and 63.4 for the 65 % ext.
dough group, respectively. compared with the 82 .72 and 65% ext.
WL control dough’s controls (62.6, 59.4 and 54.2% .respectively )
Similarly ; mixing time increased which reached (2, 3, and 4.5 min.
- in the 82 % ext. dough group. respectively: 1.5, 2. and 2.5 min. in
the 72 % ext. dough group, respectively : and 1, 2 and 3.5 min. in
the 65 % ext. dough group, respectively ) compared with
corresponding three  82. 72 and 65 % ext. controls (1.5, 1 and |
min. respectively).

In addition, degree of weakening also increased which were
80, 85 and 90 B.U. for the 82% ext. dough group; 70, 85 and 90
B.U. for the 72% ext. dough group ; and 60, 70 and 85 B.U. for the
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65% ext. dough group) compared with corresponding three 82,72
and 65 % ext.  WE dough controls (20. 15 and 10 B.U.

respectively).

In contrast . the dough stability time decreased which
recorded (6 . 5 and 4  min. in the 82% ext. dough group.
respectively ; 8, 7 and 6 min. in the 72% ext. dough group.
respectively, and 9, 8 and 6.5 min. in the 65 % ext. dough group.
respectively) compared with corresponding three 82, 72 and 65 %
ext.  WI dough controls (15, 16.5, and 17.5 min. respectively).
Dough stability was decreased  further as substitution level was

increased o 8% in dough.

The observed higher value for water absorption in the

substituted doughs than those for the control WI' doughs . regardless
of kind of substitution, as well as the high water absorption with
the increase in substitution level could be attributed to following
reasons:
A) The increase in protein content, or substances that are rich in
protein . as in the case of okara dough .which in turn helps in
increasing the absorption of water, and B) The increase in fibers.
as in the case dry powdered beet roots and orange albedo which
led to more water absorptin substituted and corn flour.  These
finding are in general agreement to those ol Dougherty ef al.,
1988; Skurray et al. 1988 and Abd-EI-Moniem and Yassen,
1993.

Generally speaking, results indicated that the substitution of
WE doughs of all the tested substitutes increased water absorption,
mixing time, development time and degree of weakening but
deceased dough stability time compared to their corresponding

control wheat doughs.
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In general, dough stability decreased with the inclusion of all
the tested substitutes ,however the rate of such decrease was higher
with the increase in substitution levels of okara [lour. dry powdered
albedo, corn [lour, and dry powdered beet roots. In other words.
the rate of such decrease in dough stability was found to reversibly
related to increase in substitution level of substituted material in
doughs. These results were found to be in agreement with those of
Armera and collar (1996) and Strachen, (2002)

4.3.2. Brabendar Extensograph dough properties:

The investigated extensograph dough parameters included
the measurement of dough extensibility ( min.) . dough resistance (o
extension (B.U.) . dough proportional number and dough energy

==

(cm“.).

3.3.2.1.Effect of variation in extraction rate of wheat flours on
extensograph properties of noodles doughs:

The effect of using wheat flours of different extraction rates
(829,72 % and 65 % ext.) in the preparation of experimental instant
noodles on the rheological properties of  their dough’s are presented
in Tables 12,13 and 14.

All dough  extensograph parameters were influenced by
variation in rate of extraction of WF used in preparing doughs of
instant noodles. The 82% ext. WI doughs showed the lowest values
in - dough extensibility. dough resistance to extension, dough
proportional number and dough energy .while the 63% WI dough
showed the highest values These [indings are in gencral accordance
to those reported by Foda ef al. (1997) and Fahied (1992)for

rheological properties of wheat flours.

88



Results and DISCUSSION .......uevurunernererernsrnsnsatiiniees

e rr—rvmes = i I — T = - -

4.3.2.2. Effect of kind of natural substitutes on extensograph
properties of noodles doughs from wheat flours of

different extraction rates:

The effect of substitution of wheat flours of different extraction
rates (82%, 72 % and 65 % ext.) by okara (lour (OF), dry
powdered orange peels albedo (ALBEDO), corn flour (CF) . and
dry powdered beet roots (BR) on the extesograph rheological
properties of instant noodles dough’s are presented in Tables (12,
13 and 14). The substitution of WE doughs by okara flour or corn
flour or beet roots regardless of the substitution level and also
extraction rate of WF utilized in making doughs, decreased dough
extensibility, dough resistance to extension and dough energy .but
proportional number was increased compared to their corresponding
WI control doughs . However, the only exception for these linding
oceurred in the 8%BR dough with the reading of dough resistance to
extension . where in the 72 and 65% W1t 8%BR dough groups. the

readings were higher than their corresponding Wk control doughs .

On the other hand. the substitution of WI* doughs by dry
powdered orange albedo caused a decrease in all the measured
extensograph dough parameters. regardless of the substitution level

and also extraction rate of WF utilized in making doughs.
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Table (12): Extensograph properties of doughs used to prepare instant noodles fron
82% extraction wheat flour (WF) substituted by different levels of okar:
dry flour (OF), dry orange albedo layver (ALBEDO), corn flour (CF) an
dry powdered beet roots (BR).

. S Extensograph properties
Dough mixture 2 P e - ——
o Substitution | Res. to Ext. _ | Encrgy
5 : Extensibility | P.N. .
N Level (%) (B.U.) (em?)
Control group (WF) U
I 100 560 160 3.5 100
Wheat flour of 82% extraction ;
Okara_flour group (6[7)' 1 .
90% WI' + 10% OF . 2_ ”m_i-Ofm — .----4;‘0 e WHU ] 752.775 48?
85% WI' + 15% OF 3 T Ts00 | 70 | 7ol a3
80% WI° + 20% OF 4 _.=..._.......T2“._.7 i -“775‘7_07 1 60 | 87 39
Dry powdered orange albedo group - o -
(ALBEDQ)
95% WF + 5% Albedo 5 5 65 70 0.9 44
90% WI + 10% Albedo 6 10 70 | 65 32
85% WF + 15% Albedo q 15 o 76”- B —"5'(') o "Tfs_“ 14
Corn huu:?tuui) (CFr o - 7
90% WF + 10% CF g I 10 T 4(,0 T 790 1 501 61
80% WI'+ 20% CF 9 'hij}_of B ""300": - __TSS T Y
70% WIF + 30% CIF 10 77730777 320 80 | 4.0 34
Dry powdered beet roots (BR) | - o
90% WF + 4% BR O 4 [ 450 | 85 | 53 00
94% WF + 6% BR 3 B B R AT T
20, D Qo —_—
A WE 54BN 13 8 560 s |02 s
Wﬁ_

I1- Res. to Ext.: Resistance to extension.
2- B.U. : Brabendar unit.
3- P.N. : Proportional number
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Table (13): Extensograph properties of doughs used to prepare instant noodles from
72% extraction wheat flour (WF) substituted by different levels of okara
dry flour (OF), dry orange albedo layer (ALBEDQ), corn flour (CF) and

dry powdered beet roots (BR).

‘"ﬁ E—
Extensograph properties
e L e —— B
. 7. | Substitution | Res.to | Extensibility Energy
Dough mixture =
E" Level (%) Ext.' (em’)
& (B.U.)?
Comcoleromn OWFY | . | D
ontrol group (W) | 100 780 180
Wheat Nour of 72% extraction B
e — I I ===
Okara dry flour group (OF)
90% WF + 10% OF 2 w0 [ eo | 90 ] 67 |
85% WI' + 15% OF N ) 80 | 8.8
40% WI +20% OF 4 _:07 1 720 1 70 B
Dry powdered orange _albedo erowp | e
95% WI + 5% Albedo 5 5 90 80
90% WE + 10% Albedo 6 0 | e | s
85% WI + 15% Albedo s q0s | 60
Corn flour group (CF) o
90% WF + 10% CF 8 0 | 640 | 100
80% WIF + 20% CI 9 T__E()i = "':'750'0' 1 95 -
70% WI + 30% CF 10 '50 Tah0 T —
‘Dry powdered beet roots (BR) B
90% WF + 4% BR I 4 40 | 95
04% WF + 6% BR 12 6 700 85
92% WF + 8% BR 13 3 _#30_07 T 7:'60_"_“ B
##

1- Res. to Ext.: Resistance to extension.
2- B.U. : Brabender unit.
3- P.N. : Proportional number.
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Table (14): Extensograph properties of doughs used to prepare instant noodles from 65%

extraction wheat flour (WF) substituted by different levels of okara dry flour

(OF), dry orange albedo layer (ALBEDO), corn flour (CF) and dry powdered

beet roots (BR).

Dough mixture

Extensograph properties

| Control group (WK)

Wheat flour of 65% extraction

Okara flour grou pW(O.P;)
90% WF + 10% OF
85% WFI + 15% OF
80% WF + 20% OF

group (ALBEDO)

Dry _ powdered orange albedo

95% WF + 5% Albedo
90% WI + 10% Albedo
85% WI + 15% Albedo

90% WF + 10% CF
80% WE + 20% CIF
70% WI + 30% CF

|)rr'o,' tht:l umh (BR) -

90% WI + 4% BR
94% WI' + 6% BR
92% WI + 8% BR

Corn flour group (CF) |

-

1- Res. to Ext .: Resistance to extension.

2- B.U.
3- P.N.

: Brabender unit
: Proportional number.
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3
s SRR e | I R
] Substitution Res. to Extensibility PN Energy
=9
_E= Level (%) Ext.' (mm) (em?)
= (B.U.)*
| 100 900 190 4.7 132
2 ] 7o T 100 |70 ] es
3 15 800 | 90 | 89 | el
4 1 20 | 840 80 105 |47
1 s 5 110 [ 90 [ a2 | ee
6 | 10 | 130 | s |16 | 50
7S 10 | 70 20 e
s [ 10 | 7o T 1o | 67 | 80
9 [ 20 600 | 100 | 60 | el
10 -5')0 500 - 95 :IBSZ.}:” :21757
e T o A )
12 6 810 | 90 | 90 | 73
13 T:Sgsﬁt 920 | 70 | 137.]- 67
S T
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4.3.2.3. Effect of level of substitution of different natural
substitutes on Extensograph properties of noodles
doughs from wheat flours of different extraction
rates:

Tables (12, 13, and 14) showed that extensograph
paramenters of Wl doughs (82%, 72%. and 65% extraction)and
their corresponding doughs substituted by the four Kinds ol natural
products and as affected by variation in substitution levels: 10,15,
and 20% of okara flour: 5, 10, and 15% of dry powdered orange
albedo: 10, 20, and 30% of corn flour: and 4. 6, and 8% dry

powdered beet roots.
A. Okara flour (OF):

The substitution of WF doughs by okara flour at levels 10.
15. and 20% decreased dough extensibility which recorded 80, 70
and 60 min. in the 82% ext. group, respectively ; 90, 80 and 70 min.
in the 72% ext. group, respectively . and 100, 90 and 80 min in the
65% ext. group, respectively) compared with the corresponding 82 .
72 and 65% ext. WE control dough’s (160, 180, and 190 min..
respectively).

Similarly, resistance 10 extension decrcased which rcached
440. 500. and 520 B.U. in the 82% ext. group, respectively ;. 600,
700. and 720 B.U. in the 72% ext. group, respectively : and 710,
800. and 840 B.U. in the 65% ext. group, respectively, compared
with the corresponding 82, 72 and 65% ext. WE control dough’s
(560, 780, and 900 B.U. respectively).

In addition, values for dough cnergy decreased (48, 43, and 39
cm in the 82% ext. group, respectively 1 60. 54, and 44 cm’. in the

y . Dis 0
72% ext. group ., rcsl_)cclwcly: and 64. 61, and 47 cm” 1n the 65%
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exl. group . respectively  compared with the corresponding 82 , 72
and 65% ext. WE control dough’s (100, 120. and 132 ¢m?
respectively).

[n contrast, values for the proportional number were
increased (5.5, 7.1, and 8.7 in the 82% ext. group, respectively, 6.7
. 8.8, and 10.3 in the 72% ext. group, respectively: and 7.1, 8.9 and
[0.5 the 65 % ext. group, respectively), compared with the
corresponding 82, 72 and 65% ext. WE control dough’s (3.5.4.3,
and 4.7, respectively).

B. Dry powdered orange albedo (ALBEDO):

The substitution of WF doughs by dry powdered orange
albedo at levels of 5, 10, and 15% 82. 72 and 65% extraction rates
decreased dough extensibility which recorded 70. 65. and 50 min.
in the 82% ext. group, respectively ; 80,75 and 60 min. in the 72%
CXLgroup .respectively 1 and 90 mm., 80, and 70 min. in the 65%
CXL. group. respectively , compared with the corresponding 82 . 72
and 065% cext. WLl control dough’s (160. 180, and 190 mm..
respectively ).

In a similar manner, resistance to extension decreased (o 65,
70, and 76 B.U. in the 82% ext. group, respectively ; 90, 95, and
105 B.U. in the 72% ext. group. respectively ; and 110, 130. and
140 B.U in the 65% ext. group, respectively, compared with the
corresponding 82, 72 and 65% ext. WF contro] dough’s (560, 780,
and 900 B.U. respectively).

Values (or proportional number were lowered (0.9, 1.1, and
[.5 in the 82% ext. group, respectively ; 1.1, 1.3, and 1.8 in the

72% ext. group, respectively ; and 1.2. 1.6. and 2. in the 65% ext.
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group. respectively ) compared with the corresponding 82 72 and

controls dough’s (3.5, 4.3, and 4.7, respectively ).

In addition . values for dough encrgy decreased to 44, 32,
and 14 ¢cm” in the 82% ext. group, respectively : 60, 45, and 20 cm’.
in the 72% cxtL. group, respectively ; and 60, 50. and 24 em.” in the
65 % cxL. group. respectively. compared with the corresponding 82 .

77 and 65% ext controls (100, 120, and 132 em.” .respectively).

The result were in accordance with those reported was Abu-
Fl- Maati (1999) who indicated that the addition of 5% dry orange
albedo decreased the extensibility. This may be due to the presence
of appreciable amounts of crude fiber and pectin which give a

strong and rigid dough .
C. Corn flour (CF)

The substitution of WF doughs by corn flour at levels of 10.
0. and 30% decreased dough extensibility which recorded 90, 85,
and 80 min, in the 82% ext. group in the 72% ext. group,
respectively: 100 . 95 and 90 min. in the 65% ext. group.
respectively : and 110. 100, and 95 min. in the 05% cxL. group.
respectively. compared with the corresponding 82 . 72 and 05%

ext. WI control dough’s ( 160, 180, and 190 mm, ruspcclivc!y).

Values for resistance to extension also decreased to 460.
360 and 320 B.U. in the 82% exL. group, respectively ; 640, 500,
and 440 B.U. in the 72% ext. group, respectively ; and 740, 600. and
500 B.U in the 65% ext. group. respectively. compared with the
corresponding 82, 72 and 65% ext. WI control dough’s (560, 780,
and 900 B.U., respectively ).

Values for proportional number were higher (5.1, 4.2, and 4

in the 82% ext. group, res sectively : 6.4, 5.3, and 4.9 in the 72%
I )

95



Results and DISCUSSION .......c.ovvveueiiieies e,

ext. group, respectively ; and 6.7, 6. and 5.3 in the 65% ext. group,
respectively) compared with the corresponding 82 . 72 and 65%

ext. WE control dough’s (3.5, 4.3, and 4.7 . respectively ).

On the other hand. dough encrgy values decreased to 61. 47.
and 34 ¢cm’. in the 82% ext. group, respectively ; 70, 55, and 40
em’. in the 72% ext. group, respectively ; and 80, 61, and 45 ¢cm’ in
the 65% ext. group. respectively .compared with the corresponding
82 .72 and 65% ext. WE control dough’s (100, 120 and 132 ¢m” .

respectively ).

These obtained results in the present investigation  were in

accordance with those reported by El- Said and El-Farra (1981).
D. Dry powdered beet roots

The substitution of WF doughs by BR at level of 4, 6, and
8% decreased dough extensibility which recorded 85, 75, and 55
min. in the 82% ext. group, respectively ; 95, 85, and 60 mi. in the
72% ext. group, respectively ; and 100, 90, and 70 min. in the 65%
ext. group, respectively, compared with the corresponding 82 . 72
and 05% ext. WE control dough’s (160, 180, and 190 min

respectively ).

Values for resistance to extension decrcased o 450 and 500
B.U. in the 82% ext. group, respectively; 640 and 700 and B.U. in
the 72% ext. group, respectively : and 710 and 810 B.U. in the 65 %
ext. group, respectively, compared with the 82 . 72 and 65% ex.
WE control dough’s (560, 780 and 900 B.U., respectively). It was
interesting to note that the BR group showed different pattern
only with the 8% substitution level group. First, with 82% ext
.WEF, there was no change the value of resistance to extension of the

8% BR dough sample (560 B.U.) of its corresponding 82% WI°
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dough control (560 13.U.).Secondly. with both 72 and 65%
extraction WE groups. there was an increase in values for dough
resistance to extension of the 8% BR dough samples (800 and 920
B.U. . respeetively) compared with their corresponding 72 and 63

0, ext. dough controls( 780 and 900 B.U., respectively)

Values for proportional number were found higher (5.3 6.7
and 10.2 in the 82% ext. group, respectively @ 6.7, 8.2 and 13.3 in
the 72% ext. group, respectively . and 7.1. 9 and 13.1 in the 65%
ext. group, respectively ) compared with the corresponding 82 . 72

and 65% ext. WL control dough’s (3.5, 4.3, and 4.7 . respectively).

Values for dough energy decreased to 60, 56, and 51 em’. in
the 82% ext. group, respectively: 70, 60, and 60 cm’. in the 72%
ext. group, respectively: and 78. 73 and 67 cm.” in the 65% ext
group. respectively) compared with the corresponding 82, 72 and
65% ext. WIE control dough’s (100, 120, and 132 cm.”

respectively).

4.4. Study of the effect of wheat flour extraction rate, kind

and substitution level of some natural products on

technological characteristics_of the steamed instant

noodles:

Based on results of the preliminary study (tables 2A, 6.7 and
g). it was decided to increase the substitution level of all natural
substitutes to 5,10 .15 and 20 % of okara flour (instcad of [.2,and 3
%) ; to 5,10 and 15 % of dry orange albedo (instead of 1.2 and 3) ;
(o 10.20 and 30 % of corn flour (instead of 4,6 and 8) ;and to 4, 6
and 8 % dry beet roots flour (instead of 1.2,and 3 %). Therefore, the

aforementioned substitution levels of natural substitutes (table 2B)
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will be applied in making experimental substituted noodles and .

hence, compared to their corresponding WI noodles.

The changes occurring in firmness and color values as well as
the cooking quality properties (weight gain volume gain and
cooking loss) of noodles steamed for 2 to 3 min. were then fully
investigated.  Experimental noodles samples were prepared from
WI- of three extraction rates (82%. 72 % and 65 % ext.) as well as
from WI' substituted by the selected variable levels of the chosen

natural substitutes.

4.4.1. Effect of variation in extraction rate of wheat flours on

firmness, color and cooking quality properties of their

steamed instant noodles;

The effect of steaming process on the firmness, color, and
cooking quality properties of steamed noodle prepared rom wheat
fTours of different extraction rates (82%.72 % and 65 % ext.)were
studied and the obtained results are presented in tables 13, 14 and
157 .

T'he variation in extraction rate of wheat flours influenced
the firmness and color values and also the cooking quality propertics
of their resultant steamed noodles. The 82 % ext WI group exhibited
the highest values for firmness . color and cooking loss (0.18 kg/ cm”
- 0.19 and 6.22 %, respectively )and the lowest values for weight
gain and volume gain (181 and 186 % , respectively ). The 65% ext.
WI° group exhibited the lowest values for firmness . color and
cooking loss (0.15 kg / em”, 0.16 and 4.48%., respectively) and the
highest values for weight gain and volume gain ( 186 and 195 % .

respectively).
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4.4.2. Effect of kind of natural substitutes on firmness, color

and cooking quality propertics of their steamed

instant noodles.

The effect of substitution of wheat flours ol different
extraction rates (82, 72 and 65 % exL.) by okara (Ol'). orangce
albedo. corn flour, and beet roots (BR) on firmness, color and
cooking  quality propertics of  steamed instant  noodles arc

presented in Tables (13, 16 and 17 ).

The inclusion of okara flour. orange albedo. corn flour and
beet roots to wheat flour during the processing of steamed noodles
influenced their firmness and color values and also their cooking
quality properties. In general, regardless of the kind of natural
substitute tested, firmness and color values as well as cooking
quality parameters (weight gain, volume gain and cooking loss )
were increased in their prepared steamed noodle samples compared
to the corresponding 82 , 72 and 65% ext. wheat flour control

steamed noodles.

4.4.3. Effect of variation in level of natural substitutes on

firmness, color and _cooking quality properties of

steamed instant noodles :

Data on the effect of substitution of wheat flours of different
extraction rates (82%, 72 % and 65 % ext.) by different levels of
okara flour ( 5. 10,15 and 20% OF), orange albedo (5. 10 and
15%ALBEDO), corn flour (10, 20 and 30% CF) , and beet roots (4,
6. and 8% BR) on firmness, color and cooking quality properties
of steamed instant noodles are presented in Tables  ( 15, 16 and

17).
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Table (15): Effect of steaming process on firmness, color and cooking quality of instant
noodles prepared from 82% extraction wheat flour (WF) substituted by -

different levels of various additives.

Experimental steamed noodles samples*
Experimental blends =
z = g S = S s
used to prepare noodles %- E r Cooking quality propertics
g 2 I 3 | Weight | Volume | Cooki
(%) E w F |4 = g v 8 . .
w = E E 5 S 5 T gain gain loss
E ~— =~ v =
i (=& EE|l o | o | on
& = g
Cnt_llml"urBIIE( \i’F) T -
th'dl ”Olll" (82% C.\'U'ﬁclil)l]) ] 2-3 0[8 0. ISS 6. 12 181 l 86 6.2
Olkars Towr sronp OF | N N e E e
95% wheat flour + 3% OF 2 2-3 0.18 | 0190 | 6.13 184 189 5.3
90% wheat [Tour + 10% OF 3 2-3 0.18 0.193 0.16 187 192 5.3:
85% wheat Tour + 15% OF 4 2-3 0.19 0.196 6.20 190 195 0.5
80% wheat Tour + 20% OF . 2-3 0.19 ().200 6.42 195 200 9.2
Dry powdered orange albedo | | | D R
group (ALBEDO)
95% wheat {lour + 5% albedo 6 2-3 0.19 0.189 6.89 186 190 6.7
90% wheat flour +10% albedo 7 2-3 0.20 0.189 6.79 190 195 il
85% wheat Mour +15% albedo g 2-3 0.21 0.19 6.05 200 200 11
Corn flou r group -(( 'l")_ I - - 7
90% wheat llour + 10% CIF 9 2-3 0.15 0.200 6.10 186 192 I5
80% wheat [lour + 20% CF 10 2-3 0.16 0.211 0.10 189 196 16
T0% wheat flour + 30% CF B 2-3 0.17 0.216 0.5 210 215 19
Dry beetroots BR) | | | |1 7
96% wheat [our + 4% BR 12 2-3 0.17 0.200 5.90 183 187 6.2
94% wheat flour + 6% BR 13 2-3 0.18 0.219 5.60 186 189 6.4
92% wheat [lour + 8% BR 14 2-3 0.19 0.240 5.31 188 192 7.5
* As is basis. % Average of duplicate determination.
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Lt RSRSSSSSSESEESEEEEEE e S
» (16): Effect of steaming process on firmness, color and cooking quality of instant
noodles prepared from 72% extraction wheat flour (WF) substituted by

different levels of various additives.

#‘_—_—-———

: . Experimental steamed noodles samples®
perimental blends = et
E - Cooking quality properties
used to prepare Y S e i .
) E = Weight | Volume | Cooking
1o0dles ‘< I P S i
noodies _g‘ = &k » 3 gain gain loss
B e - = =
(%) E s |[E E| 2 |& (%) | (%) (%)
= 2 o 5 S S
rol group (WF) 1T 1 1T 1 1T 1 1 _.
1 23 0.16 0.170 7.00 183 190 5:29
it flour (72% extraction)
a flour group (OF) 1 1
wheat [lour + 5% OF 2 2-3 0.16 | 0172 | 7.00 185 196 5.00
wheat [Tour + 10% OF 3 2-3 0.16 0.175 7.00 | 84 198 5.2
wheat (lour + 15% OF 4 2-3 0.17 0.176 6.99 187 199 5.88
wheat [Tour + 20% OF 5 2-3 0.19 0.180 6.95 186 210 6.9
bowdered orange albedo | | | | — 1
p (ALBEDO)
wheat Tour + 3% albedo 6 2-3 0.17 0.172 6.5 190 197 6.13
wheat (Tour +10% albedo 7 2-3 0.20 0.175 6.3 200 205 6.70
wheat flour +13% albedo g 2-3 0.23 0.180 6.51 220 215 7.28
O
L flour group (CF) - - D B o
cwheat Tour + 10% CF 4] 2-3 0.13 0.188 6.62 188 188 10.02
; wheat Tour + 20% CF 10 2-3 0.14 0.194 6.53 195 195 11.00
y wheat flour + 30% CF 1 23 0.16 0.198 6.42 230 230
owdered bet voos| | ||| | | -
L 12 | 23 | 017 | 0200 | 62 184 194
y wheat Hour 1 4% BR 13 2-3 0.17 0.218 6.12 187 196
» wheat flour + 6% BR 2-3 0.18 0.220 6.00 189 198
14
y wheat flour + 8% BR
= I \Se— I—
m#ﬂ#
As is basis. ## Average of duplicate determination.
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Table (17): Effect of steaming process on firmness, color and cooking quality of inst:
noodles prepared from 65% extraction wheat flour (WF) substituted

different levels of various additives.

M
Experimental steamed noodles samples*
) = * N " Cooking quality
Experimental blends ‘B i~ = )
- E 3 properties
used to prepare noodles | £ B g | R
- = & < Weight | Volume | Cookin
(") & bo v . .
E.. £ Z = gain gain loss
= = 7
1518 |2 EL]l | o | oo
- F=] o ;‘ 2
w £ = e
Comtrolgroup (WE) | ||
‘ 2-3 0.15 | 0.160 6.5 186 195 4.48
Wheat flour (65% extraction)
()-I-{{lin:n;ﬂut:n_'__;_r.::uur;r(()I;)_ N I
95% wheat flour + 5% OF 2 2-3 0.15 0.162 6.70 188 197 4.89
90% wheat Nour + 10% OF 3 2-3 0.15 0.163 6.82 190 200 4.96
85% wheat four + 15% OF 4 2-3 0.16 0.166 6.91 198 207 513
80% wheat flour +20% OF 5 2-3 0.17 0.169 7.00 210 215 5.13
Dry powdered orange albedo | | I D
group (ALBEDQ)
95% wheat flour + 5% albedo 6 2-3 0.16 | 0.16l 5.1 210 199 4.172
90% wheat [lour +10% albedo 7 2-3 0.18 0.163 5.15 230 220 4.175
85% wheat flour +15% albedo g 2-3 0.19 | 0.165 5.20 256 230 5.180
s
Corn flour group (CF) T N o
90% wheat flour + 10% CF 9 2-3 0.13 0.161 6.23 190 199 0.17
80% wheat flour + 20% CF 10 2-3 0.15 0.165 6.30 198 210 7.20
70% wheat Mour + 30% CF 1 2-3 0.17 0.167 5.68 240 245 8.50
Dry beet roots (BR) N
96% wheat [lour + 4% BR 12 | 2-3 0.17 | 0.170 | 5.00 187 197 5.10
94% wheat flour + 6% BR 13 2-3 0.18 0.177 5.89 190 199 5.40
92% wheat flour + 8% BR 14 2-3 0.19 0.179 5.98 193 202 5.60
%—_
* As is basis. *# Average of duplicate determination.
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A. Okara flour

The substitution of wheat flours by okara flour at levels of
510. 15 and 20% resulted in firmness values of 0.18. 0.18, 0.19
and 0.19 kg / cm’ in the 82% ext. group, respectively 0.16. 0.16,
0.16 and 0.19 kg / cm” in the 72% ext. group.  respectively :
and  0.15. 0.15.0.16 and  0.17 kg / cm’ in the 65% ext. group,
respectively, compared with the corresponding 82 . 72 and 65%
ext. WE control steamed noodles (0.18. 0.10, and 0.15 kg / cm’™
respectively). Firmness values did not show any change excepl
with the 20% level OF in both 82 and 72%ext. groups as well as

/

both the 15 and 20% levels with the 65% ext. group.

In another pattern, color values showed gradual increase
with  the inclusion of OF and also increasing the level of
substitution which reached 0.190. 0.193. 0.196 and 0.200 in the
2% ext. eroup. respectively ; 0.172, 0.175. 0.176 and 0.180 in the
72% ext. group, respectively @ and 0.162. 0.163, 0.166 and 0.169 in
the 65% ext. group. respectively. compared with the corresponding
g2 72 and 65% ext. WI control steamed noodles (0.188. 0.170

and 0.160 .respectively).

Values for the cooking quality propertics were increased by
increasing the level of substitution. where weight gain  values
increased to 184, 187, 190 and 195 % in the 82% ext. group.
respectively ; 185, 189, 194 and 200 % in the 72% ext. group.
respectively : 188, 190, 198 and 210 % in the 65% ext. group,
respectively. compared with the corresponding 82 . 72 and 65%
ext.  WIE  control stcamed noodles (181, 183 and 186
%respectively). Similarly, volume gain were increased to 189, 192,
195 and 200 % in the 82% ext. group. 1'cspective'l}-' : 196. 198, 199
and 205 % in the 72% ext. group, respectively ; and 197. 200, 207
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and 215 % in the 63% ext. group, respectively, compared with (he
corresponding 82 , 72 and 65% ext. WF control steamed noodles
(186, 190 and 195 % Jrespectively).

Subsequently. cooking loss values were increased by
increasing the OF level ol substitution ( 5.30. 5.35. 6.53 and 9.20 %
in the 82% ext. group, respectively. 5. 5.2, 5.88 and 6.9 % in the
72% ext. group. respectively ; and 4.89, 4.96, 5.13 and 5.13 % in the
05% ext. group, respectively), compared with the corresponding 82
,» 72 and 65% ext. WF control steamed noodles (6.22. 5.29 and
4.48 % respectively,).

B. Dry powdered orange albedo (ALBEDOQ):

The inclusion and substitution of wheat flours by orange
albedo flour at levels of 5.10 and [5 increased firmness values by
increasing level of substitution where it reached 0.19. 0.20. and
0.21 kg / em® in the 82% ext. group, respectively : 0.17. 0.20. and
0.23kg / em” in the 72% ext, group. respectively 1 0.16, 0.18. and
0.19 kg / em” in the 65% ex. group, respectively, compared with
the corresponding 82 , 72 and 659% ext. WIE control  steamed

noodles (0.18, 0.16, and 0.15 kg / cm’ Jrespectively).

Similarly. color values were increased  0.189, 0.189. and
0.19 in the 82% ext. group, respectively : 0.172, 0.175, and 0.180 in
the 72% ext. group. respectively :and 0.161. 0.163. and 0.165 in (he
05% ext. group, respectively, compared with the corresponding 82 .
72 and 65% ext. WI control steamed noodles  (0.188. 0.170 and
160 respectively).

In contrast, values for the cooking quality properties were
increased by increasing level of substitution  where weight gain

reached in 186, 190, and 200 % in the 82% ext. group. respectivelv :
groug p Y
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& B p)
ext. WE control steamed noodles (0.18. 0.16. and 0.15 kg / ¢m
respectively). However, the only exception was observed at sample

% BR in the 82% ext. group which showed lower firmness than its

corresponding 82% control.

Similarly. color values were increased ( 0.200. 0.218. and
0.220 in the 82% ext. group, respectively ; 0.188. 0.194. and 0.198
in the 72% ext. group, respectively :land 0.170, 0.177. and 0.179 in
the 65% ext. group, respectively, compared with the corresponding
82 . 72 and 65% ext. WE control steamed noodles (0.188. 0.170
and 0.160 .respectively).

Values for the cooking quality propertics were increased by
inclusion and increasing substitution level of BR where weight gain
increased  to 183, 186, and 188 % in the 82% ext. group.
respectively o 184, 187 and 190 % in the 72% ext. group.
respectively @ and 187, 190 and193% in the 65% ext. group,
respectively, compared with the corresponding 82 . 72 and 65%
ext.. W control  steamed noodles (181, 183 and 1806 %
arespectively).Volume gain were also increased (187, 189 and 192
% in the 82% ext. group, respectively ; 194, 196 and 198 % in the
T2% ext. group, respectively ; and 197, 199 and 202 % in the 65%
ext. group, respectively), compared with the corresponding 82 . 72
and 65% ext. WF control steamed noodles (186, 190 and 195 %.

respectively,)

Cooking loss values showed similar pattern of increase
(6.22, 6.45 and 7.52 % in the 82% ext. group, respectively ; 5.78.
5.80 and 5.90 % in the 72% ext. group, respectively ; and 5.10, 5.40
and 5.60x % in the 65%ext. group, respectively. compared with the
corresponding 82 | 72 and 65% ext. WF control stecamed noodles
(6.22,5.29 and 4.48 % .respective
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[n general it was observed that | regardless of the increase
in level of substitution for all the natural substitutes investigated.
values for firmness . color and cooking quality of the steamed
experimental noodles were increased.  However.  some lirmness
values behaved different, where they did not show any change
with the 20% level OF in both 82 and 72%ext. groups as well as
both the 15 and 20% levels OF with the 65% ext. group. In addition

sample 4% BR in the 82% ext. group which showed lower

firmness than its corresponding 82% control.

From these obtained data it could be observed that firmness
values of stecamed noodles increased, regardless ol extraction rate
of starting flour and the kind of tested substitutes. with increasing
the level of substitution. These findings could be attributed to the
increase in water uptake during steaming which caused. in turn, in
clevating of moisture content ol uncooked noodles which leads to
obtain noodle of soft structure, therefore firmness values increasces

with increasing the level of substitution in the noodles doughs.

I'rom the previous results it could be concluded that steaming
of noodles for about 2-3 min. resulted in  the highest values  for
firmness and color and highest cooking quality properties for the
steamed noodle products. Moreover, among noodles prepared with
different substitutes, steamed noodles from 65% wheat flours
extraction produced appeared to have the best desired  properties

for stcamed noodles.

The obtained results confirmed those reported by Singh et
al. (1994), who showed that the dough contained sufficient moisture
during making to provide a good texture of the final product. They
also reported that as the moisture content in final product increased

[irmness decreased.
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From the tables 15, 16 and 17 it could be observed that
values for color of steamed noodles increased with increasing the
substitution  level of natural materials. These results could be
attributed to the presence of enzymatic browning products which
normally increases during  steaming process of noodles that
contained more of water uptake through the sleaming process.
Ihese results are in agreement with those obtained by Mazza
(1986) and Hsieh er al. (1990) who mentioned that as moisture
content ol sample increased, the absorbance of extracted color from
pasta increased.

From the obtained data . it could be noticed that the cooking
loss of steamed noodles increased gradually during steaming of
noodles with increasing extraction rate of wheat flours. This could
be explained by the fact that starch granules are influenced by four
extraction process where  they increased by decreasing  the
extractions rate of wheat (lours, specially wheat flour of 65%

extraction (Moss ef al., 1997).

4.5. Study of the effect of wheat flour extraction rate, kind

and substitution level of some natural products on

some technological characteristics of the fried instant

noodles:

The changes occurring in the firmness and color values as
well as the cooking quality properties of instant fried noodles were
studied. Noodles prepared using  okara, dry powdered orange
albedo and corn flour were fried at 180 to 185C for 40 (o 45 sec.
;while those prepared from dry powdered beet roots were fried
and cooked at 170 C° for 30-35 sec.

109



Results and DISCUSSTON o...ovveeieei e ieaneanss

4.5.1. Effect of variation in extraction rate of wheat flours

on firmness, color and cooking quality properties

of fried instant noodles:

The effect of variation in extraction rate ol wheat [lours on
some [rying process properties such as firmness , color and cooking
quality properties values of the resultant instant fried noodles were
studied and the obtained results are presented in tables 18,19 and 20
and figs 5,6,7.8 and9 ).

The variation in extraction rate of wheat [lours influenced
the firmness and color values and also the cooking quality
properties ol their resultant fried noodles. The 82 % ext WF group
exhibited the highest values for firmness, color and cooking loss
(1.53 kg/ em” . 0.18 and 7.8 %, respectively) and the lowest values
for weight gain and volume gain (180 and 185 %. respectively). The
65% ext. WI* group exhibited the lowest values for firmness . color
and cooking loss (1.33 kg / em’, 0.13 and 5.33 %. respectively) and
the highest values for weight gain and volume gain ( 183 and 193 %

. respectively).

From these results it could be noticed that there were
reversible or counter relation between values [or firmness, color and
cooking loss and rate of wheat flour extraction and also a
proportional relation  between weight gain and volume gain values

and rate of wheat {lTour extraction.

The lound coking quality parameters  found for the
experimental steamed noodles are in general agreement to those of
Toyokawa et al. (1989a) reported that the most important
characteristics of Japanese white salted noodles were the ecating
quality (noodle texture) followed by color, taste, surface appearance

and weight and volume after cooking.
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4.5.2. Effect of kind of natural substitutes on firmness, color and

cooking quality properties of fried instant noodles:

The effect of substitution of wheat flours ol different
extraction rates (82%, 72 % and 65 % ext.) by okara flour (OF),
orange albedo (ALBEDO), corn flour (CI') . and beet roots (BR) on
firmness, color and cooking quality propertics ol Iried  instant
noodles are presented in Tables 18,19 and 20 and illustrated in figs

5.6.7.8 and9 ).

The inclusion of okara flour. orange albedo, corn (lour and
beet roots to wheat flour during the processing of Iried noodles
influenced their firmness and color values and also their cooking
quality properties. In general, regardless ol the kind of natural
substitute tested, firmness and color values as well as cooking
quality parameters (weight gain, volume gain and cooking loss)
were increased in their prepared fried noodle samples compared
to the corresponding 82 , 72 and 65% ext. wheat flour control

noodles.

4.5.3. Effect of level of natural substitutes on firmness,

color and cooking quality properties of fried

instant noodles:

Data on the effect of substitution of wheat flours ol different
extraction rates (82%, 72 % and 65 % ext.) by different levels ol
okara flour ( 5,10,15 and 20 %OF), orange albedo ( 5, 10 and 15 %
ALBEDQ), corn flour ( 10, 20 and 30 % CF) , and 4,6 and 8 %
beet roots (BR) on firmness, color and cooking quality properties
of fried instant noodles are presented in Tables 20 .21 and 22 and

figs 5,6,7,8 and9 .
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Fable (18): Effect of frying process on the firmness, color and lipid content of instant

noodles prepared from 82% extraction wheat flour substituted by

different levels of various additives. **

Cooking
loss

(o)

7.8

7.9
8.0
8.2

7Expcrimcnlal to ‘? Experimental fried noodles samples®
Blends used to E g ) ?:n_ 777777777 j: | . (‘uuk-ing quality properties
prepare noodles E‘ . é . % E % 5 Weight | Volume
Z - (%) (%)
C(;llll‘;irt’l'l-lllll_!“;i‘:! 1 o S ) B o N - - B
Wheat flour of 82% | 1 2-3 180-185 40.45 1.53 0.185 180 185
extraction.
Olara flourgroup (OF) | | | T 1T 1T
03% WIE + 3% OF 2 23 180-185 40-45 1.56 0.205 185 |88
90% W 4 10% Ol 3 2-3 180-185 40-45 1.60 225 | 88 192
85% WI + 15% OF 4 2-3 180-185 40-45 1.67 0.239 193 195
80% WL + 20% OF 5 23 1 80-185 40-45 I.84 0.267 197 200
Fomemeamee . V1 1| | | | I
group (ALBEDO)
95% WF + 5% Albedo 6 2-3 180-185 40-45 207 0.198 187 190
90% WEF + 10% Albedo 7 2-3 180-185 | 40-45 2.19 0.199 190 194
85% WF + 15% Albedo 8 2-3 180-185 40-45 2.39 0.200 200 210
Corn flour group (CF) N
90% W+ 10% CF 9 2-3 180-185 40-45 1.80 0.190 188 193
80% WI + 20% CF 10 2-3 180-185 40-45 .86 0.195 195 200
T0% WE + 30% CF 11 2-3 180-185 40-45 [.90 0.199 208 215
Dry__powdered _beet| | ' — 1 "1 1
roots group (BR)
96% WT + 4% BR 12 2-3 170 30-35 1.23 0.253 183 |88
94% WE + 6% BR 13 2-3 170 30-35 1.27 0.268 186 190
92% WI + 8 % BR 14 2-3 170 30-35 1.31 0.371 189 192

* As is basis.
#* Ayerage of duplicate determination.
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"able (19): Effect of frying process on the firmness, color, moisture and lipid content of

instant noodles prepared from 72% extraction wheat flour substituted by

different levels of various additives.

yerimental blends

Experimental fried noodles samples™

£
. E [ —— " - —— e
ised to prepare % E ¥ _ L. Cooking quality properties
noodles 2 = B 2 2 ’; 5 Weight | Volume | Cooking
a E I E E 'e";;, a in ain loss
(%) g g £ |= 2 B . "
@n = (%) (%) (%a)
trol group (WF) N o 1 -
2-3 180-185 40-45 1.44 0.155 181 |88 6.72
at flour 72% ext.
;"Vn ﬂmi?ﬂﬁi @
» WF + 5% OF 2 2-3 180-185 40-45 1.50 0.160 186 194 7.00
a WEF -+ 10% OF 3 2-3 180-185 40-45 1.54 0.180 190 199 7.21
» W+ 15% OF 4 2-3 180-185 40-45 1.59 0.193 196 200 7.75
y WE + 20% OF 5 2-3 | 80-185 40-45 1.61 0.200 205 210 6.8
_powdered _orange | | I ) ' ] h
do group (ALBEDO)
y WF + 5% Albedo 6 2-3 180-185 40-45 2.10 0.190 188 196 7.00
» WF + 10% Albedo 7 2-3 180-185 40-45 2.14 0.196 193 202 7.3
» WF + 15% Albedo 8 2-3 180-185 40-45 2,22 0.199 208 212 1.5
afourgroup (CH) | | T o
» WF + 10% CF 9 2-3 180-185 40-45 1.70 0.186 193 198 7.5
2 WF +20% CF 10 2-3 180-185 40-45 1.76 0.190 196 200 79
» WF 1 30% CF 11 2-3 180-185 40-45 1.84 0.194 210 220 8.4
powdered beet roots | | o I I D
up
o WF + 4% BR 12 2-3 170 30-35 1.20 0.232 187 192
o WF + 6% BR 13 2-3 170 30-35 1.13 0.260 190 194
o WE + 8% BR 14 2-3 170 30-35 1.01 0.300 194 198

\s is basis.

Average ol duplicate determination.
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Table (20): Effect of frying process on the firmness, color, moisture and lipi

content of instant noodles prepared from 65% extraction whe:

fTour substituted by different levels of various additives.

* As is basis

Cxperimental £ Experimental fried noodles samples*
blends used to g g .KVE‘"‘ ’_ﬂ' !__ T | Cooking quality properties
cu = = o 2 i e —p—
prepare noodles E‘ g ‘? % % E & % Weight ] Volume |- Cookin
& g E- = £ E 5 ] gain (%) gain loss
(Yo) iz e = =2 ) (%)
‘Control group (WF) - I D T D
1 2-3 |80-185 40-45 1.33 0,132 183 193 5.33

Wheat [Tour 65% ext,

‘Okara flour group (OF) : DR I )
95% WF + 5% OF 2 2-3 180-185 | 40-45 1.35 (0.140 190 198 5.5
90% WF + 10% OF 3 2-3 180-185 | 40-45 I.41 0.166 195 205 5.7
85% WI + 15% OF 4 2-3 1 80-185 40-45 1.46 0.172 200 210 5.9
80% WI+ 20% OF 5 2-3 | 80-185 40-45 Sl 0.179 210 215 6.01
Dry _oranse abeas| | 1 | [ | | o
eroup (ALBEDQO)

95% WI -+ 3% Albedo &} 2-3 180-185 40-45 82 0.157 192 199 54
Q0% WI 1 10% Albedo A 2-3 180-185 40-45 86 0.171 197 207 5.6
85% WF + 15% Albedo 8 2-3 180-185 40-45 90 0.179 210 215 5.9

Corn Mour group (CF) | N 1 [ 1T T
90% W+ 10% CF 9 2-3 180-185 40-45 b.51 0.156 194 208 5.7
80% WF + 20% CF 10 2-3 180-185 40-45 1.56 0.166 199 212 5.9
70% WF -+ 30% CF Il 2-3 |1 80-185 40-45 1.61 0.171 215 225 6.0(
Doy _vowdered meet| | V| | | [ U |
roots group (BR)

96% WIF + 4% BR 12 2-3 170 30-35 1.2 0.233 187 196 5.7

9% WIF + 6% BR 13 2-3 170 30-35 118 0.245 190 (L) 5.8

92% WI + 8§ % BR 14 2-3 170 30-35 .14 0.249 195 200 5.9
e

## Average ol duplicate determination
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ﬁ

A. Okara flour:

The substitution of wheat flours by okara flour at levels of
5.10, 15 and 20% resulted in increasing firmness values with the
inclusion of OF and also increasing the level of substitution t01.56,
1.60. 1.67 and 1.84 kg / ecm2 , respectively , in the 82% ext. group:
150 1.54. 1.59 and1.61 kg / em2 , respectively, in the 72% ext.
group; and 1.35, L41, 1.64 and 1.51 kg / cm2 . respectively,
in the 63% ext. group, compared with the corresponding 82, 72
and 65% ext. WF control fried noodles (1.53, 1.44 and 1.33 kg /

2 .
cm” .respectively).

In a similar pattern, color values showed gradual increase
with the inclusion of and also increasing the level of substitution
which reached 0.205, 0.225, 0.239 and 0.267. respectively. in the
82% ext. group, 0.160, 0.180. 0.193 and 0.200 ., respectively, in the
72% ext. group. and 0.140. 0.166, 0.172 and 0.179, respectively, in
the 65% ext. group, compared with the corresponding 82 . 72 and
65% ext. WI' control fried noodles (0185, 0.155 and 0.132,
respectively).

In addition. values for the cooking quality properties were
increased by increasing the level of substitution, where weight gain
values increased to 185, 188, 193 and 197 % respectively, in the
829% exl. group, respectively 1 186, 190, 196 and 205 % in the 72%
ext. group, 190, 195, 200 and 210 %.respectively. in the 65% ext.
group, respectively, compared with the corresponding 82 , 72 and
65% ext. WEF control fried noodles (180, 181 and 183 % .
respectively).

Similarly, volume gain were increased to 188, 192, 195 and
200 %,respectively, in the 82% ext. group. 194, 199.200 and 210 %

in the 72% ext. group, respectively and 198, 205, 210 and 215 %
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gespectively, i the 65% ext. group. compared  with  the
corresponding 82, 72 and 65% ext. WF control fried noodles (185,

188 and 193% . respectively).

Subsequently, cooking loss values were increased by
increasing the OF level of substitution ( 7.9, 8.1. 8.3 and 8.6
%.respectively,  in the 82% ext. group, 7, 7.2. 7.5 and 7.8 %,
respectively. in the 72% ext. group, and 5.5, 5.7, 5.9 and 6.00 %
Jespectively, in the 65% ext. group, compared with the
corresponding 82, 72 and 65% ext. WI control fried noodles (7.8.

6.72 and 5.33 %, respectively,).

The observed higher cooking quality for Ol group noodles.
which is proportional to increase in substitution level of OF. could
be related to the previously observation ol high protein content
found in Okara starting flour (Table 6). Many rescarchers agree
that protein content ., in particular, such as in the original wheat
flour , influence greatly the noodles eating quality (Miskelly ,1984
; Oh er al., 1985a Baik ef al.,1994 ).
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Fig (5): Effect of frying process on the firmness values for fried instant noodles prepared

from 82%, 72%, 65%, extraction wheat flours (WF) substituted by different levels

of various substitutes. [A: Okara flour (OF). Bz Dry orange albedo (ALBEDO) @ C:
Corn flour (CF)and D: Beet roots (BR)|
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Fig (6): Effect of frying process on the color content of instant noodles prepared from
82%, 72%, 65%, extraction wheat flour substituted by different levels of various
additives | A.: Okara [lour (OF); B: Dry orange albedo (ALBEDO) - C: Corn Tour
( CF): D: Beet roots (BR)|
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properties of fried instant noodles prepared from
65% extractions) substituted by different levels of some

natural products. | A
Corn flour ( CF) and D:

Okara flour (OF) ¢
Beet roots (BR)]
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Fig (8): Cooking quality (volume gain%) properties of fried instant noodles prepared
from wheat flours 82%, 72%, 65% extractions substituted by different levels
of some natural products [A: Oxara flour (OF):  B: Dry orange albedo
(ALBEDO) : C: Corn flour (CF) : D: Beet roots (BRI
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Fig (8): Cooking quality (Cooking loos%) properties of fried instant noodles prepared
from wheat flours 82%, 72%, 65% extractions substituted by different levels
of some natural products [A: Okara flour (OF); B: Dry orange albedo

(ALBEDO) : C: Comn flour (CF) : D: Beet roots (BR)].
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B. Dry powdered orange albedo (ALBEDQ):

The inclusion and substitution of  wheat flours by orange
albedo flour increased lirmness values by incrcasing level of
substitution to 5,10 and 15 % where it reached 2.06. 2.19 and 2.39
ke / em’respectively. in the 82% ext. group. 2.10. 2.14 and 2.22
kg / em’respectively. in the 72% ext. group. and 1.82 . 1.86 and
1.90 kg / em” respectively, in the 65% ext. group. compared with
the corresponding 82 , 72 and 65% ext. WI' control fried noodles

(1.53. 1.44 and 1.33 kg / cm” respectively ).

Similarly, color values were increased 0.198. 0.199, and 0.200,
respectively. in the 82% ext. group, respectively 1 0.190, 0.196. and
0.199, respectively, i the 72% ext. group; and 0.157, 0.171. and
0.179 in the 65% ext. group, respectively, compared with the
corresponding 82 . 72 and 65% ext. WI control fried noodles

(0.185, 0.155 and 0.132, respectively).

In addition . values for the cooking quality propertics were
increased by the inclusion and increasing level ol substitution
where weight gain reached 187, 190, and 200 %. respectively. in
the 82% ext. group : 188, 193 and 208 % . respectively. in the 72%
ext. group :and 192, 197 and 210 % . respectively . in the 65% ext.
group, compared with the corresponding 82, 72 and 65% ext. Wl

control fried noodles (180, 181 and 183 % . respectively).

Volume gain were also increased to 190, 194 and 210 % in
the 82% ext. group, respectively 5 196, 202 and 212 % i in the 72%
ext. group, respectively ; and 199, 207 and 215 % in the 65% ext.
group, respectively, compared with the corresponding 82 . 72 and
65% ext. WI control stecamed noodles (185, 188 and 193 %

Jespectively,).
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respectively 5 in the 65% ext. group, compared with the
corresponding 82 , 72 and 65% ext. WI° control [ried noodles

(0.185,0.155 and 0.132 . respectively).

Values for the cooking quality propertics were increased by
inclusion and increasing substitution level ol BR where weight gain
increased  to 183, 186. and 189 %, respectively : in the 82% ext.
group.: 187, 190 and 194%, respectively @ in the 72% ext. group:
and 187, 190 and195% . respectively & in the 65% cxt. group.
respectively, compared with the corresponding 82 . 72 and 65%
ext. WE control fried noodles (180. [81and 183 % .respectively).

Volume gain were also increased (188, 190 and 192 % |
respectively @ in the 82% ext. group. 192, 194 and 198 %
respectively 1 in the 72% ext. group, and 187, 190 and 200 %,
respectively ;in the 65% ext. group, respectively). compared with
the corresponding 82 . 72 and 65% ext. WI' control [ried noodles

(185, 188 and 193 %, respectively,)

Cooking loss values showed similar pattern of increase (7.9,
8.00 and 8.2 % . respectively @ in the 82% ext. group: 6.80. 6.82 and
0.90 % . respectively : in the 72% ext. group. and 5.7, 5.8 and 5.9
%. respectively ; in the 65%ext. group. compared with the
corresponding 82 , 72 and 65% ext. WI control fried noodles (7.8,

6.72 and 5.33 % . respectively).

I'rom tables 20,21 and 22 as well as figures 5.6, 7. 8.and 9 . il
could be noticed that , regardless of the kind ol substitute, [irmness
values for all cooked fried noodles incresed with increasing level of
substitution. This is mainly due to that noodles fried contained high
amounts of coloring pigments specially those substituted by okora
flour, dry powdered orange albedo and dry powdered beet roots.

Furthermore, the long time elapsed in frying noodles in  high
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amount of lipid and also . the low conient ol moisture upon

[rying caused a compact noodles structure.

In addition. it could be observed that color values of noodles
increased with increasing [rying process anc increasing substitution
level, regardless of the kind of substitute. This could be attributed
partly to the fact that fried noodles contained originally high
amounts ol coloring pigments. especially those substituted by okara
flour. dry powdered orange albedo and dry powdered beet roots. On
the other hand. . this could be due to the browning reactions which
occurred at high the temperature for a long time used during frying
of noodles . These results are in close —agreement with those
obtained by Mazza (1986) who stated that browning reactions in
cereal products increased with increasing heating temperature ol

their preparation.

ln addition. the obtained results revealed that values lor
weight gain, volume gain and cooking loss were found to be
increase in proportion 1o the increase in substitution level .
regardless ol the Kind of substitute used in making noodles
Similar results were reported by Lorenz and lough. (1992) and Gu-
Sik and Sung- Kon (1991who found that values lor cooking loss
of noodles were increased as the  substitution ol the corn flour
percentage  reached 15%. they also reported that cooking loss
nereased from 4.95% to 7.8% for fried noodles cooked for 1 min.
and 4 min., respectively. Furthermore, Grant et al. (1993)
reported that cooking weight and cooking loss for spaghetti were

increased as length of cooking time increased.

Generally speaking. from the obtained data . however .it could
be noticed that all cooking quality parameters tested of instant [ried

noodles made from wheat {lour 82 .72 and 63% extractions where
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they showed an marked increase over their corresponding Wl
noodles by increasing the substitution of levels ol Wl by Ol
ALBEDO. CF. BR. On the other hand. . those made from wheat
(Tour 65% extraction showed a higher rate of increase in weight
and volume gain ,but much lower rate ol increase in cooking loss
compared o 82 and 72% ext. noodles, regardless ol kind ol
substitutes and substitution levels utilized

This observation could be attributed to the difference in
chemical composition between the 82 .72 and 65% extractions WE.
F'urthermore, this observation demonstrate that W1 ol 65% exL.
was found superior to the 82 and 72% ext WF in making noodles,
regardless of kind of substitutes and substitution level utilized. In
addition the same observation was also noted during investigating
the cooking quality parameters of stecamed noodles with or without

substitution.

4.6. Study of the effect of wheat flour extraction rate , kind

and substitution level of some natural products on

proximate chemical composition of the experimental

fried instant noodles:

The proximate chemical composition ol instant noodles
prepared from wheat flours of 82, 72, and 65% ext. and their
corresponding noodles substituted by different levels of natural
substitutes were fully investigated. These substitutes were found
previously, from the chemical composition standpoint, to be rich in
proteins, libers, and minerals and therefore were considered  of
greal potential to substitute, separately. wheat flours of different
extraction rates in making noodles . Noodles prepared using okara,

dry powdered orange albedo and corn flour were fried at 180 to
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185C" for 40 to 45 scc., while those prepared from  dry powdered

beet roots were (ried at 170C" for 30-35 sec.

4.6.1. Effect of variation in extraction rate of wheat flours

on proximate chemical composition of prepared

experimental fried instant noodles:

The effect of using different wheat flours of various extraction
rates (82. 72, and 65% ext.)on the proximate chemical composition
of their experimental instant noodles fried at 180-185"C for 40-45
sec. are demonstrated in tables 21, 22 and 23 as well as figures 10,

I1and 12 .

The experimental [ried instant noodles prepared from 82 %
extraction WF exhibited the highest content in crude proteins (14.21
9%).crude fat (19.5%) and crude fibers (1.6%) . but the lowest
content in total carbohydrates (57.2%).

The experimental fried instant noodles prepared from 65 %
extraction WE exhibited the lowest content in crude proteins (11.51
%).crude fat (19.00%) and crude fibers (0.29%) .but the highest

content in total carbohydrates (63.36 %).

The differences previously observed in the proximate
chemical composition of starting WI ( of three ext. rates) used in
making the examined noodles (table4) could explain the obtained
data for proximate chemical composition ol their fried noodles.
Wheat flour 82% ext. was found the highest in contents in crude
proteins . ash and crude fibers, but the lowest in total carbohydrates
compared to those flours of  72% and 82% extraction.
Alternatively, the 65% extraction flour contained the lowest
proteins, ash, f[ibers and lipids contents, but the highest total

carbohydrates compared to those flours of 72% and 82% extraction.
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4.6.2. Effect of kind of natural substitutes on proximate

chemical composition of prepared fried

experimental instant noodles:

The chemical composition of fried instant noodles produced
from wheat flours (82, 72. and 65% ext.)and their corresponding
noodles groups substituted by different levels ol okara (Ol). dry
powdered orange albedo (ALBLEDO), corn flour (CI) and dry
powdered beet roots (BR) are tabulated in table 21, 22 and 23 and

illustrated in figures 10,11, and12.

Regardless of level ol substitution, substituting of WF ol 82,
72, and 65% ext. rate . respectively, by okara flour resulted in
increasing contents of resultant instant noodles in crude proteins
(1528 1o 1847 % ;13.18 to 167 % and 12.73 1o 16.4
%.respectively), crude fats (20.3 1020.2%) ash (ranged from 1.63
to 1.94%). and crude fibers (ranged from 1.9 to 2.67%). but total

carbohydrates decreased .

Substituting of WI of 82, 72, and 65% ext. rate . respectively.
by dry powdered orange albedo  resulted in increasing  content
of the resultant instant noodles in crude fibers (ranged from 2.35 to
3.9) and ash (ranged from 0.18 to 1.78 %) .but crude proteins and
total carbohydrates decreased compared to values found in WI

noodles controls.

Regardless of level of substitution, substituting ol Wk ol
82, 72. and 65% ext. rate, respectively, by corn flour caused
content of the resultant instant noodles to increase in total
carbohydrates (ranged from 60.92 to 61.77 %) and crude fibers
(ranged from 1.70 to 2.0 %), but a decrease in their content of

crude proteins (13.64 to 12.5 %). followed by crude fats (ranged
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from 17.96 to 16.6 %)and ash (ranged from 1.48 to 1.44 %)

compared to values found in WI noodles controls.
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Table (21): Chemical composition of fried instant noodles produced from wheat flour 82¢
ext. (WE) substituted by different levels of okara dry flour (OF), Dry orang

albedo (ALBEDO), corn flour and Dry powdered beet roots (BR), (% on dr

weight basis).

Analyses
Sample | Substitution | Crude | Fat | Ash | Crude | Moisture | Total
materials No. level protein fiber carbo-
(%) (%)* (%)* | (%) %)* (Yo)* hydrates
t.‘llllll'}}l E‘r;uln (\{f_ii_ o 11 r - BN . 1 .
| 0 1421 | 19.00 | 150 | 1.6 | 6.00 57.2
Wheat Tour 82% ext.
Okara flowr group (O |
95% WF 4 5% OF D N ERE R N e T
WANMER WBGE =T T BR [l T
| SSHWE ¢ I5%I0F A T A Jass s 2% T o001 s
| BOR N - U OF s | 200 87 [2006 (194 [ 267 [ 684 | 5200
Iil} - U-I'_:";;'_-{' ”ﬂir“’]\;lilﬂ o - - S - - S
group (ALBEDQ) i
95% WE + 5% Albedo | 6 | 72 2096 161 | 235 | 633 549
L 90% WF + 10% Albedo |7 10 T5ea 1967 | 168 3.0 | 630 50.1
85% W+ 15% Albedo [ 8~ | 713 27 (1067 s | 39| s | suss |
Corn flour group (CF) | N )
90% WF + 10% CF 9 [ 0 13.64 [ 1796 [ 148 | 17 [ 600 | 6092
80% WE+20%CF [ 1o 20 |04 [ 169s [ 1as |87 [
70% WF + 30% CF BT 30 | 125 [1e63 [ 1.
Dry_powdered beel _roots o
group (BR)
6% WE + 4% BR "FTE__"W’TW 4 | 137 ﬁ 1887 [ 1.7 u"lﬂ"s’?' ~"F.ui"jﬁf' 597
94% WI + 6 % BR B T e T 34 T900 ] 176 ! 1.56 u 600 E 58.7
02% WI' 1 § % BR 4 I s ] 132 3”""M I.SUM .48 ﬂ 600 J 58.00
SR [ S — B

* Average of duplicate determination.
“* Calculated by difference.
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|
| WF 82% ext 5% % 15% OF 20% OF |
|
I

:ECrude protei‘n_(-"/s* DA;PT(%)* BCrude fib;(%-*i{%’)*' IHMois[u_re (%)*

WF 82% ext. 5% Albedo 10% Albedo 15% Albedo

[ B Crude proteln-(_"/u)* F1Ash (%)* Crude fibér(%)" (%)* [ Moisture (%)*

B33 AN LAY L s
WEF82% ext. 10% CF 20% CF 30% CF

B Crude Vbrrorterin {%_)*_El Ashi(":’ei)‘ Ec@é-fiberi%}' (%) Ell\floisttrre (%)"

WF 82% ext. 4 % BR 6 % BR

ig (10) : Chemical composition of fried instant noodles produced from wheat flour 82%
ext. (WF) substituted by different levels of :  A: Okara dry flour (OF) - B:
Dry orange albedo (ALBEDO) : C: Corn flour(CF) and D: Dry powdered beet
roots (BR)| (Crude fat and total carbohydrates are excluded).
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Table (22): Chemical composition of fried instant noodles produced from wheat flour 72%

extraction (WF) substituted by different levels of okara flour (OF), dry powdered

orange albedo (ALBEDO) , corn flour (CF) and dry powdered beet roots (BR), (%o

on dry weight basis).

Raw Analyses
Materials “Sample | Substitution | Crude | Fat | Ash | Crude | Moistare | Total
No. level protein fiber carbo -
(o) (Yo)* | (Y)* | (%)t | (")F ()" hydrates®*
Control group (WF) | 1 , .
| 0 1221 | 1900 | 0.71 | 049 | 6.00 61.00
Wheat [lour 72% ext.
Skaratlogrprowpto®) | N
95% WI + 5% OF T s T 3as [2o00] 083 ] 087 | 600 59.39
90% WI + 10% OF T3 10 | 1435 2000 | 097 | 1S 6.00 56.26
B + LopelLOF i | 15 1553 | 20900 [t | 147 | 532 1 se00
80% WE+20% OF - =—=150" | 167 [2100 | 125 | 179 | 500 | 547
ml);'\'fe;'rz'lngc alli)gtit;i_= o o T - o
eroup (ALBEDOQO)
95% WE + 5% Albedo | 6 | 5 | 116 J2001i[osr [ 132 [ 60 | 545
90% WF + 10% Albedo | 7 10 112 [1932]094 [ 215 | 585 | 603
85% WI + 15% Albedo | g 15 102 [19.00 | 103 | 289 | 5.80 605
'ur:;i{;l:r;;ruilp_((?l;-i?-____ S -
90% WE ¢ 10% CF 9 0 | ues |20 074 ] 07s 5.30 01.00
80% WE + 20% CF BT o0 s 7ol oo 0ee | as [ 6500
70% WE + 30% CF T 30 (1095 |20 0sa | 133 | 45 ] essr
dry_powdered _beet _roots i S
woup (BR)
96% WF +4 % BR 12 4 115 | 1788087 [ 051 [ 599 655
94% WE + 6 % BR 13 6 13 s ose | 052 | 590 63.00
92% WF + 8 % BR 14 8 [1.00 | 1891 | 12 | 055 532 | 63.12

* Average ol duplicate determination

* Calculated by difference.
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|3 Crude protein (%)* @Ash (%)* [ Crude fiber (%)* [ Moisture (%)*

5% OF 10% OF 15% OF 20% OF

[ Crude pr-t;te‘m' (%)" E1Ash (%)* ﬂCrude fiberr (%)* MMoisture (%)* |

1 B

WF 72% ext 5% Albedo 10% Albedo 15% Albedo

E]Crude protein_(%)_‘ A Ash (%')" E Crude fiber (%) BMoisture (%)"

= ‘

(o]

1l

.

WF 72% ext. 20% CF 30% CF |

@ Crude protein (%)* EAsh (%) B Crude fiber (%)* EMoisture (%)*

WF 72% ext.

Yig (11) : Chemical composition of fried instant noodles produced from wheat flour 72°
extraction (WF) substituted by different levels of  A: Okara flour (OF), B: D
powdered orange albedo(ALBEDO) ; C: Corn flour (CF) and D: Dry powdered be

roots (BR) , (Crude fat and total carbohydrates are excluded).
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le (23): Chemical composition of fried instant noodles produced from 65% extraction wheat

flour (WF) substituted by different levels of okara flour (OF), dry powdered orange
nll_yelln (ALBEDO) , corn flour (CF) and dry powdered beet roots (BR), (Yo on dry

weight basis).

Analyses

Raw e
Sample | Substitution Crude | Fat Ash | Crude | Moisture | Total

lnﬂterlﬂls No. level protein fiber carbohy-
(o) (%) | () | (%) | (W) (%a)* | drates**

ni?‘ul gl‘uupn! \Vl*;!r I S ) :
1 0 11.51 18.99 0.55 ().29 5.3 63.306
1eat lour 65% ext. {

N

s llourgronp OF) |

wwWELS%OF [z | 5 573 11900 | 044 | 067 | 51 1 oz06

we WEH10%OF  [T7F 10 1385 | 1952 094 097 | 601 58.0

% WE 4 IS%OF [~ T is | 152 [ 1999 T s sae | osToo

o WE +20% OF - I7==37 75 —"TE@:”EUT T 15 [ s [ 5497
[ S (S ESGRE R e L L

Y powdered orange
yedo group (Albedo)

% WE + 5% Albedo 6 5 775 [3000 [ 018 | 113 | 550 6204
6 WE ¢ 10% Albedo | 7 10 o903 11001 | 091 | 197 | 537 | 615
3% WE + 15% Albedo Txd[r [ To00 | 1880 | 11 | 273 T4 | o4
nrru_lh;lilr_g' r:up__!(;]___ o R .

0% WE+ 10%CE | 9 } —o T ias (oo [ o | os7 | 522 |

0% WI + 20% CF —o 20~ | 109 |1677] 076 | 084 | 498

0% WF + 30%:L5 —1 30| 107 | 1600 el T e

ry powdered heet |'m|l§

roup (B1R)

T4 [ 1113 [1700] 083 [ 033 | S
6% WF44%BR  |—ed e e
! 13 6 087 1790 | 094 | 035 | 50
4% WFE + 6 % BR - | i ]
14 8 T0.66 11860 | 103 | 040 | 423

92% WF +% BR

S I [

* Average of duplicate determination.
# Calculated by difference.
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inJde protein (%) El Ash (%) E!(.;.rude fiber_:"/n—) DMc_}islure (%) |
[ 20

| 18

10 2
. |E’t
el N Rl

| WEF 65% ext 10% OF 15% OF 20% OF ‘

P oo |

e 0 |

|BCrude protein (%) E1Ash (%) EICrude fiber (%) COMoisture (%)

L

|

10% Albedo 15% Albedo

WF G5% exl

iECruae pr_otéin (%) I'f.lAsh (%) BCfudé fibef(%) ‘OMoisture (%)

]

WF 65% ext. 10% CF

e

i 14
| 12
10 ;i‘-;!i' E
8 i :
6 | g)’rg X
4 e :
b x
2 1 e :
0 . EHE -~
WFF 65% ext. 4% BR

Fig ( 12): Chemical composition of fried instant noodles produced from wheat flour 65% extractic
(WF) substituted by different levels of A: Okara flour (OF), B: Dry powdered orang
albedo(ALBEDO) ; C: Corn flour (CF) and D: Dry powdered beet roots (BR)| (Crude fat ar

total carbohydrates are excluded).
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Regardless of level of substitution, substituting of" wheat
(lours of 82. 72. and 65% extraction rate, respectively, by dry
powdered beet roots increased the content of the resultant instant
noodles in ash (ranged from 1.7 to 1.8 %) but decrcases crude
proteins and crude fibers compared to values found in WI noodles
controls.

Crude fats and moisture content of fried noodles decreased
with the inclusion regardless of the kind of substitutes. However, it
is not practical to rely on the obtained values for crude fats and
moisture content of all experimental fried noodles analyzed, duc to
the fact that frying process removed the water content of noodles
doughs and also incorporated the oil of frying into the noodle
(Kim, 1996).

Moreover. it was not possible, practically, to standardize
exactly the frying process conditions such as time and temperature
as well as the amount of oil absorption by paper tissues after the

completion of frying.

In general substituting of wheat flours by the four natural
substitutes produced different pattern of  increment in chemical
constituents  of experimental noodles prepared from each kind of
substitutes tested. The substitution of ' WI by okara flour resulted in
increasing crude proteins content , while orange albedo increased
crude fibers content . corn flour increased total carbohydrates, and

beet roots increased ash content.
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4.06.3. Effect of level of natural substitutes on proximate

chemical composition of prepared fried experimental

instant noodles

The chemical composition of fried instant noodles produced
from wheat flours (82, 72. and 65% ext.).and their corresponding
noodles groups substituted by different levels ol okara ( 5,10 15 and
20 % OF). dry powdered orange albedo (5.10 and 15 % ALBEDO).
corn flour (10, 20 and 30 % CF) and dry powdered beet roots (BR)

arc tabulated in table 23.24 and 25 and illustrated in ligures
A. Okara flour(OF);

Results in tables indicate that substituting wheat [lours by
okara flour at levels of 5,10, 15. and 20 % Jrespectively, increased
the crude  protein content of fried noodles with the increase in
substitution level , whereas they reached 15.28. 16.34. 17.41and
1847, respectively, in the OF group made from 82 % ext. W[ -
13.18, 14.35. 15.53. 16.7 respectively, in the OF group made [rom
72 % ext. WEF 1 12,73, 13.85, 15.2, and 16 4. respectively. in the the
OF “group made from 65 % ext. WE compared 1o their
corresponding 82 .72 and 65 %ext. WE noodle controls (14.21,

[12.21, and 11.51%. respectively).

Ash content of instant fried noodles of the four okara our
group,  respectively,  were increased. with (he Increase  in
substitution level to values of 1.63. L.71, 1.83 and 1.94% .
respectively, in the OF group made from 82 % ext. WIE : ().83.
0.97, 1.1l and 1.25% . respectively, in the OF group made from
72 % ext. WEF 5 0.44, 0.94, 1.1 and 1.22 %, respectively, in the OF
group made from 65 % ext. WF compared to their corresponding
WI controls(1.50, 0.71 and 0.55 % . respectively).
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Crude libers content of instant (riecd noodles of okara our
noodles substituted at levels o 5,100 15, and 20 % .respectively
were also increased. with the increase in substitution level, to values
of 1.9.2.1 2.36 and 2.67% , respeetively, in the O group made from
82 9 ext. WE ;  0.87,1.15, 1.47 and 1.79% . respectively, in the
OF group made from 72 06 ext. W = and 0.67,0.97, 1.3, and 1.5 %,
respectively. in the OFF group made from 65 % ext. WI compared Lo

their corresponding WL controls
(1.6,0.49 and 0.29 Y% . respectively).

On opposite direction. the substitution ol wheat flours by
okara (lour decreased the  total carbohydrates  content of the
produced noodles, regardless ol the level ol substitution, (which
ranged from 52.0 to 54.06 % in the OF group made from 82 % ext.
WE : from 54.7 to 59.39 % in the OF group made from 72 % ext.
W and from 54.97 o 62.06 in the OF group made [rom 65 % ext.
WI) compared to 82 .72 and 65 %oext. WI noodle  controls (57.2.

61.09 and 63.30%, respectively).

Moisture content of fricd noodles ranged between 5.0 to 6.3
04 which was within the range ol their corresponding 82, 72 and 65
o, WI controls (6.0 . 6.0 and 5 3. % . respectively). In the same
tend _crude fats content of fried noodles which ranged between 19
021 % was within the range ol their corresponding 82, 72 and 05
o, W controls (19.5,19.0 and 18.99 %, respectively).

Generally speaking. regardless ol level of substitution and ext.
rate of starting W, substituting ol WI by okara [lour resulted in
increasing contents ol crude proteins (between 12.70 Lo 18.5 %) ,
ash (between 0.44 to 1.9% ) and crude fibers (between 0.67 o 2.

6% ) of the resultant instant noodles
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These results were in agreement with those reported by
Abdala (1988) he found that substitution of WI' by okara flour
increased protein content of the final product.  FFurthermore . these
findings of high protein content in okara noodle group at all levels
ol substitution are in agreement with the data found by  Fahmey er
al. (1981) who reported that legume seeds. such as soy bean .
contain large amount of proteins and .thus. contribute in increasing

proteins content of their products.

lurthermore, these results of the chemical composition of
okara noodles are in general agreement with the data found by
Bahnassey and Khan (1996) who reported that all legume flours
contain significantly higher proteins, ash and crude f(ibers contents

which results in increasing proteins content of their products
B. Dry powdered orange albedo:

The substitution of WI by dry powdered orange albedo
substituted at levels of 5, 10. and 15% . respectively, led to an
increase in crude fiber content of fried noodles ,with the increase in
substitution level. to values of 2.35, 3.1, and 3.9% .respectively. in
ALBEDO group made from 82 % ext. WI' ; 1.32. 2.15. and 2.89%.
respectively. in ALBEDO group made from 72 % ext. WI: and
.13, 1.97, and 2.73% . respectively, in ALBEDO group made from
05% WI compared with the corresponding 82, 72 and 65 %WI

noodle controls (1.6, 0.49, and 0.29%, respectively).

Ash content was also increased in orange  ALBEDO noodles
substituted at levels of 5. 10, and 15% .respectively. but slightly
with the increase in substitution level to 1.61 ,1.68. and 1.78 %
;gespectively, in ALBEDO group made from 82 % ext. WF : 0.81.
0.94, and 1.03 %, respectively, in ALBEDO group made from 72
Yo ext. WI; and 0.18, 0.91, and 1.1% , respectively, in ALBEDO
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group made from 65% WI' compared with the corresponding 82, 72
and 65 %WF noodle controls (1.5, 0.71, and 0.55%. respectively).

In an opposite direction, there was an decrease the crude
protein content to  13.72, 13.64, and 12.73%. respectively. in
ALBEDO group made from 82 % ext. Wl 2 11.6 . 11.2 zand 10.2
% in ALBEDO group made from 72 % ext. Wl © 11.15 , 10.73
and 10.0 % respectively, in ALBEDO group made [rom 65 % ext.
WF compared with WI noodle controls that recorded 14.21. 12.2,

and 11.5% . respectively.

Moisture content of  ALBEDO fried noodles ranged between
4.21

to 6.33 % which was within the range of their corresponding 82,
72 and 65 %WF controls ( 6.0, 6.0 and 5 3. % . respectively). In
the same trend ,crude fats content of ALBEDO fried noodles which
ranged between 18.8 to 20.96 % was within the range ol their
corresponding 82, 72 and 65 % ext. Wl controls (19.5. 19.0 and

18.99 % ., respectively).

Regardless of level of substitution, substituting ol WI- of® 82,
72, and65% ext. rate by dry powdered orange albedo caused content
of their resultant instant noodles to increase in crude fibers (between
2.35 to 3.9 %) and ash (between 0.18 to 1.78 %) .but crude proteins
and total carbohydrates decreased .

These obtained data about orange albedo products confirmed
the general trend noticed by Abu El-Maati (1999) and Doweidar
(2001) who studied the effect of supplementing orange albedo on
the chemical composition of Egyptian baked products. Keresz
(1951) and Grohmann et al. (1995) found that the dry powdered

orange albedo layer contained high crude fibers.
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C. Corn flour(CF)

The substitution of WF by corn flour at levels 10. 20 and 30
Yo .respectively, increased the fried noodle content in total
carbohydrates with the increase in substitution level. to 60.92. 61.7
and 63.97 respectively, in the CI noodles made (rom 82 % extl,
WIE: 61.0, 65.0 and 65.31 respectively, in the CF group made from
72 % ext. WF : 63.34, 65.15 and 65.5 %, respectively, in the CIF
group made from 65 % ext. WF) compared to their corresponding
82, 72 and 65 % ext. WF noodle controls (57.2. 61.09, and 63.30
% .respectively). The increase in total carbohydrates parallel to the
increase substitution level was more manifested in the CF noodles
made from 65 and 72% ext. WE.

The substitution of WF by corn flour at levels 10. 20 and 30
Yo .respectively. increased the fried noodle content in crude libers
with the increase in substitution level., to 1.7. 1.87, 2.00,
respectively. in the CIF group made from 82 % ext. WI: 0.75, 0.99,
[.33 | respectively, in the CI group made from 72 % ext. W[ :
0.57, 0.84, and 1.1%, respectively, in the CI group made [rom 65
%0 ext. WF) compared to their corresponding 82, 72 and 65 % ext.

WE noodle controls (1.6, 0.49, and 0.29% Jrespectively).

All the corn flour group treatments showed lower contents in
crude proteins (which ranged between 11.6 to 10.95 %, 11.65 1o
10.95 % and 11.15 10 10.7 %) and ash (which ranged between 1.48
tol.44 %, 0.74 to 0.84% and 0.71 to 0.82 % ) compared to their
corresponding 82, 72 and 65 % ext. WI noodle  controls which
exhibited higher values (14.21,12.21 and 11.51% _ respectively, for
crude protein content and 1.50,0.71 and 0.55 % Jrespectively, for

ash content.
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Moisture content ol CI¥ fried noodles ranged between 4.21 to
6.0 % which was within the range of their corresponding 82, 72
and 65 %WFE controls (6.0 ., 6.0 and 5 3. % . respectively). In the
same trend. crude fats content of CI¥ fried noodles which ranged
between 16.2 1017.96 % was within the range of  their
corresponding 82, 72 and 65 %WF controls (19.5.19.0 and 18.99
% , respectively).
In general, it was observed that the substitution of WE of
82. 72. and 65% ext. rate by corn flour .regardless of level of
substitution. resulted in increasing the content ol the resultant
instant fried noodles in total carbohydrates and crude fibers .but an

decrease in their content of crude proteins . and ash.

These obtained results  for CF noodles are in same  trend
with the data found by Kamal ( 1998) who reported that
replacement of corn flour for exchange for wheat flours in - making
macaroni lead to increasing the fibers percentage of all samples

tested .
D. Dry powdered beet roots (BR):

Substitution of WF by 4. 6, and 8% of dry powdered beet
roots .respectively | increased ash content in instant [ried noodles
(1.7. 1.76, and 1.80% .respectively .in the BR group made from 82
% ext. WE; 0.87, 0.96, and 1.2 %.respectively. in the BR group
made from 72 % ext. WF and 0.83, 0.94, and 1.03%. respectively
.in the BR group made from 65% ext. WF) compared with the
corresponding 82 , 72 and 65% ext. WF fried noodles controls
(1.5, 0.71 and 0.55%, respectively).

In contrast , substituting of wheat flours by dry powdered

beet roots decreased the crude protein content in all the three BR
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levels tested ( 13.7, 13.4, 13.2 respectively Lin the BR group made
from 82 % ext. WI ; 11.5, 11.3 and 11% .respectively .in the BR
group made from 72 % ext. WF; and  11.13, 10.87, and
10.66%.respectively in the BR group made [rom 65 % ext. WF)
compared with the corresponding 82 . 72 and 65% ext. Wl (ried

noodles controls (14.2. 12.2, and 11.5 %, respectively)

Moisture content ol BR fried noodles ranged between 4.23
o 6.01 % which was within the range of their corresponding 82,
72 and 65 %Wl controls (6.0, 6.0 and 5 3. % . respectively). In
the same trend. crude fats content of BR fried noodles which
ranged between 17. to 20.16 % was within the range of their
corresponding 82, 72 and 65 %WF controls (19.5.19.0 and 18.99

% , respectively).

In general. from tables 23, 24 and 25it was observed that the
substitution of WI of 82, 72, and 65% ext. rate by beet roots
regardless of level of substitution. resulted in increasing the content
of the resultant instant  fried noodles in ash and crude fibers
(between 0.83 to 1.80 %).but an decrease in their content ol crude

proteins (between [1.13 to 13.7%) .

Ihese results for BR noodles were in with those reported by
(Galila 2000) about the effect of addition of beet roots on the

chemical composition ol Egyptian Marconi products.

Crude fats and moisture content of fried noodles decreased
with the inclusion regardless of the kind of substitution and with
increasing  substitution levels . These results may be due to the fact
that frying process removed the water content of noodles doughs
and also incorporated the oil of frying into the noodle (Kim, 1996).

Similar findings were also found by (Kim and Lee 1990) who
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found that the moisture and lipid content  decreased after
preparation of [ried Asian noodles.

Generally  speaking . based on data ol chemical
composition of experimental noodles .the substitution ol wheat
flours by dry powdered beet roots at only 4% . okara [lour or
orange albedo at only 5% as well as corn flour at only 10%
markedly changed the chemical composition of the prepared instant
noodles where they caused an increase in crude proteins,  crude
[ibers. and ash contents. The rate ol increase in these chemical
constituents was much intense with the increase in substitution level
of WF by the four substitutes in fried noodles. Regardless of the
substitution level, okara {ried noodles were characterized by the
highest crude proteins content . while orange albedo were
characterized by highest crude fibers content . corn [lour were
characterized by highest total carbohydrates content, and beet roots

increased were characterized by highest ash content.

4.7. Study of the effect of wheat flour extraction rate, kind and

substitution level of some natural products on_essential

mineral content of the experimental instant noodles:

Determination of the macro elements K. Ca, Mg and Na
as well as the microelements Fe, Cu, Mn and Zn by the
spectrophotometric method and P by chemical method was
performed on ash of the starting wheat flours of various extraction
rates (82, 72, and 65% ext.) , natural substitutes (OF , ALBEDO .,
CI and BR ) and their experimental noodles fried at 180-185 C" for
40-45 sec . where analyses are presented in tables 24 25 and 26

and illustrated in figure 11 and 12.
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4.7.1. Essential mineral matter content of the starting wheat

flours of variable extraction rates;

The essential mineral matter content ol wheat lours of various
extraction rates (82, 72, and 65% ext.) as well as the effect of using
these different WE on mineral matter content ol their experimental
instant noodles fried at 180-185"C for 40-45 scc. are demonstrated
in tables 24 ,25and 26 illustrated in figure 13and 14.

From the results presented in table (24), it could be noticed
that wheat {lour 82% extraction contained the highest mineral
matter  content compared with  both 72% and 65% cxt. wheat
lours. However, the three wheat [lours was contained appreciable

high amount of potassium. magnesium and phosphorus.

Regardless ol the extraction rate ol Wl potassium
constituted the major essential element in all  the W ol 82%.
72% and 65% ext. (219, 120 and 98 mg/100g . respectively).
Regardless of the WI ext. rate, essential macro mincerals in the
three WE tested were ranked . in order ol decreasing abundance |
as lollows : potassium, magnesium phosphorus, calcium and
finally sodium ; while micro elements were ranked as follows :

zine .manganese . iron and copper.

4.7.2. Effect of kind of natural substitutes on essential

mineral content of the experimental instant noodles:

Appreciable concentrations ol some minceral clements
were lound in all the natural substitutes analyzed compared to the
WI  (lours. However, greal variation were observed in
concentrations of the all analyzed essential elements present in

okara and beet roots flours, but their mode of distribution or
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ranking of their microelements, only .was similar which was not
the case with their macro elements.

Regardless of the  substitution level,  essential macro
minerals in okara group noodles were ranked . in order of
decreasing  abundance . as follows . potassium, magnesium.,
phosphorus, calcium and finally sodium while microclements
were ranked . in order of decreasing abundance, zine, followed by

manganese then iron and finally copper.

Lssential macro minerals in  beet roots (lour ranked ., in
order of decreasing abundance . as follows : K ( 298.1 mg%). Na
(78.8 mg% ) . P (49.99 mg% ) . Mg (21.5 mg%) and finally Ca
(13.7 mg% ) while microclements were ranked as follows : I'e
(0.74 mic.g %) . 7Zn (0.29 mic.g %) Mn(0.13 mic.g %) and Cu (

0.10 mic.g %)
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Table(24): Mineral content of starting wheat flours and other
natural sources (mg/l00g on dry weight basis) used in
the preparation of instant noodles.

e R———r———————————————————
Mineral Wheat flour | Wheat flour | Wheat flour | Okara flour | Powdered
(82% ext) | (2% ext) | (65% ext.) group heet ronty
@if o [ESUE S S S S S
elements:
Potassium 219.3 120.3 98.1 340 298.1
Calum | 302 | o1 | ns | o | g
Magnesium | 16085 | 1154 | 74 | 99 | ors
Sodium |46 | a1 | 24 | v | ms
Phosphoras | 11370 | 9651 | 9517 | s0s | 499
Microdemenss | | ||
Iron 2.18 1.29 0.41 3.2 .74
Copper | o4 | 023 | o010 | oeo | om0
Manganese |  2.88 0.81 o1l | 200 | or3
Einc
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| |@WF 82% ext. CIWF 72% ext. BIWF 65% ext. EIOF MBR.
| [EWF B2, EWE 723 ad. MOV 890
‘ 400 I
| 350
300
250
| 200 4 [
150 { |4

Fig(13): Essential macro elements of the mineral content (mg/ 100g on dry
weight basis) of the materials used in the preparation of instant
noodles [A: Wheat flours (WF) of 82, 72 and 65% ext. B: Okara
flour (OF) and C: Beet roots ( BR)J .

|DWF 82% ext DIWF 72% ext. EIWF 65% ext. BOF MBR |

Fig(14): Essential microelements of the mineral content (microgram /
100g on dry weight basis) of the materials used in the
preparation of instant noodles [A: Wheat flours (WI9) of 82,
72and 65% ext. B: Okara flour (OF) and C: Beet roots ( BR)] .
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ext: 142 and 153 mg/100g , respectively) in the noodles prepared
from WF 72% ext. :and 122.2 and 126.6 mg/100g . respectively) in
the noodles prepared from WIE 65% ext.group). Each 100 gm dry
samples of noodles prepared froml0 and 15% level ol okara
contained  higher potassium concentrations compared (o their
corresponding 82,72 and 65 % ext. WI noodle controls (219, 118

and 95 mg/100g . respectively).

Fach 100 gm dry samples of noodles prepared from 10
and 15% level of okara contained higher calcium concentrations
(36.3 and 38.9 mg/100g. respectively. in the OF group made from
82 % ext.: 26.4 and 30.05 mg/100g. respectively, in the OF group
made from 72 % ext and 19.38 and 23.42 mg/100g. respectively, in
the OF group made from 65 % ext: compared Lo their
corresponding 82 ,72 and 65 %ext. WI noodle controls (30, 18.9
and 11.2 mg/100g, respectively).

Among the macro elements, sodium was present in the
lowest concentration. in the 10 and 15% okara noodle group (7.3
and 6.2 mg/100g , respectively, in the noodles prepared from WI
82% ext.: 5.3 andS.l mg/100g . respectively, in the noodles
prepared from WE 72% ext. and 3.68 and 3.57 mg/100g
respectively, in the noodles prepared from WIF 65% ext). However.
cach 100 gm dry samples of noodles prepared from 10 and 15%
level of okara contained higher Na concentrations compared to
their corresponding 82 ,72 and 65 %ext. WI' noodle controls (0.5.

0.2 and 0.120 mic.g./100g, respectively).

In contrast, each 100 gm dry samples of 10 and 15% level of
okara noodles contained lower magnesium concentrations (154.4
and 151.1 mg/100g, respectively, in the OF group made from 82 %

ext.; 113.58 and 112.72 mg/100g, respectively in the Ol group



Results and DISCUSSION ....vvvnrrneeneesiiirnrrisernssaraanes

T T T T TN T ] ST T T T TTIE -

T

made from 72 % ext.: and 88.38 and 83.9 mg/100g . respectively, in
the OF group made from 65 % ext compared to their corresponding
82 72 and 65 %ext. WIF noodle controls 159.4, 115.0 and  87.0

mg/100g , respectively).

Similar to magnesium pattern, each 100 gm dry samples ol
noodles prepared from 10 and 15% level of okara contained lower
phosphorus ( 107.33 and 104 mg/100g, cespectively, in the  OF
oroup made from 82 % ext : 91.5 and 89.27 mg/100g , respectively,
in the OF group made from 72 % ext and 90.5 and 88.25 mg/100g .
respectively, in the OF group made from 65 % ext. compared o
their corresponding 82 72 and 65 %ext. WE noodle  controls

(113.7,96.5 and 95.17 mg/100g . respectively).

With respect to microelements, cach 100 gm dry samples of
noodles prepared from 10 and 15% level of okara contained higher
iron concentrations (2.3 and 2.32 mic.g /100g. respectively, in the
OF group made from 82 % ext. 148 and 1.54 mic.g /100g,
respectively, in the OF group made [rom 72 % ext; and 0.68 and
0.82 mic.g /100g, respectively, in the  OF group made [rom 65 %
ext.. compared to their corresponding &2 .72 and 65 %ext. Wl

noodle controls (2.13, 1.2 and 0.35 mic.g /100 g, respectively).

Similarly, cach 100 gm dry samples of noodles prepared [rom
10 and 15% level of okara  contained higher manganese
concentrations (2.79 and 2.75 mic.g /100g , respectively, in the OF
group made from 82 % ext; 0.92 and 0.96 mic.g /100g
respectively, in the OF group made from 72 % ext ; and 0.3
and.0.39 mic.g /100g , respectively) in the OI group made [rom
65 % ext compared to their corresponding 82 .72 and 65 %ext.WE
noodle controls (2.6, 0.75 and 0.11 mic.g/100g . respectively).
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|



Results and DisCUSSION .....cccvvvvnvnnnnnnn. T I ;

In addition, each 100 gm dry samples of noodles prepared
from 10 and 15% level of okara  contained lower zinc
concentrations (3.54 and 3.46 mic.g/100g in the OF group made
(rom 82 % ext : 2.49 and 2.5 mic.g/100g, respectively. in the OF
group made from 72 % ext. and 1.08 and 1.30 mic.g/100g.
respectively, in the OF group made from 65 % exL.. compared to
their corresponding 82,72 and 65 %ext. WI noodle  controls (3.7.

2.46 and 1.13 mic.g/100g , respectively).

Among the microelements, Cu was found in the lowest
concentration  (0.54 and 1.35 mic. g /100g, respectively) in the
noodles prepared from WF 82% ext : 0.25 and 1.08 mic.g /100g .
respectively, in the noodles prepared from WI 72% ext ; and (0.17
and 1.0 mic. g /100g) . respectively, in the noodles prepared from
WE 65% ext. However, each 100 gm dry samples of noodles
prepared from 10 and 15% level of okara contained higher copper
concentrations compared to their corresponding 82 .72 and 65 %ext.

WTI noodle controls (0.5, 0.2 and 0.120 mic.g./100g. respectively).
B. Dry powdered beet roots :

Regardless of the substitution level, — essential macro
minerals in beet roots group noodles were ranked . in order of
decreasing abundance , as follows : K, Mg, P. Ca and finally Na:
while microelements were ranked , in order of decreasing

abundance. Zn followed by Mn then Fe and finally Cu.

The inclusion of beet roots in noodles . regardless of its
substitution level, resulted in higher concentrations of K, Na and
Mn, but lower concentrations of Mg, Ca, P, ke .Cu, and 7n
compared to  WF 82 %control noodles ; higher concentrations of
K. Na, Mn .but lower Mg, Ca. P, Fe, Cu and Zn compared to

WFE 82 %control noodles ; and higher concentrations of K and Na
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, but lower Mg, Ca, P, Fe, Mn, Cu and Zn compared to WI* 82

%control noodles.

Fach 100 gm dry samples of noodles prepared [rom
substituting wheat flours (82%, 72% and 65% ext.) by dillerent
levels of beet roots (4, 6 and 8%) contained  higher K
concentrations (222.3, 223.8 and 224.6 mg/100g. respectively. in
the BR group made from 82 % ext. : 127.1. 130.7 and 134.2
me/100g . respectively. in the OF group made from 72 % ext.: and
105.9. 109.8 and 113.8 mg/100g , respectively, in the Ol group
made from 65 % ext.) compared to their corresponding 82 .72 and
65 % ext. WF noodle controls (219, 118 and 95 mg/100g .

respectively).

Fach 100 gm dry samples of noodles prepared  [rom
substituting wheat (lours (82%, 72% and 65% ext.) by different
levels of beet roots (4, 6 and &%) contained  higher  Na
concentrations (7.4, 8.85 and 10.3 mg/100g . respectively. in the
OF group made from 82 % ext.; 6.9.8.35 and 9.8 mg/100g sodium.
respectively. in the BR group made from 72 % ext.c and 5.3, 6.81
and 8.3 mg/100g. respectively, in the BR group made from 65 %
ext) compared to their corresponding 82 .72 and 65 %ext. WI

noodle controls (4.3, 3.8 and 2.3, mg/100g . respectively).

Fach 100 gm dry samples of noodles prepared from
substituting wheat flours (82%, 72% and 65% ext.) by dilferent
levels of beet roots (4. 6 and 8%) contained  higher Mn
concentrations (2.734, 2.70 and 2.61 mic.g /100g . respectively, in
the BR group made from 82 % ext. ; 0.77. 0.74 and 0.70 mic.g
100g , respectively, in the BR group made from 72 % ext.); but
lower Mn amount (0.11, 0.10 and.0.10 mic.g /100g . respectively),
in the BR group made from 65 % ext. compared to their
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corresponding 82 .72 and 65 %ext. WIF noodle controls (2.6, 0.65

and 0.11, 115 and 107 mic.g /100g, respectively).

I'rom the previous results (table 26 27 and 28). the observed
finding that as wheat flours extraction rate increases Athere was a
parallel increase in the minerals content of their corresponding
prepared instant noodles. This might be due to the high amounts of
bran present in WI of high extraction rate than that present in Wl
of low extraction rate. Similar findigs were demonstrated by O’
Dell et al. (1982) who found that the major concentration of
clements in wheat was found in bran and middling [ractions.
Furthermore , Mousa et al. (1989) stated that ash content increased
as flour extraction increased. In addition, Ranhotra ef al.(1994)
reported that bran is a rich source of calcium, magnesium potassium

and phosphorus.

[n general . from these obtained data of the present study . it
could be stated that wheat flours contained the highest amount of
potassium. magnesium .phosphorus, manganese and zinc . okara
flour contained the highest amount of potassium and iron while dry
powered beet roots contained the highest amount ol sodium. On the
other hand. wheat flours contained the lowest concentrations in
sodium and calcium, okara flour contained the lowest
concentrations in phosphorus, while dry powdered beet roots
contained the lowest concentrations in magnesium, copper.
manganese, zinc and lron.

However, the obtained results of mineral matter content
confirmed those obtained by Lorenz ef al. (1980) who reported that

wheat flours contained more amounts of zinc and iron than dry

powdered beet roots. The finding that potassium, calcium
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magnesium and sodium were abundant in beet roots are in close

agreements with those obtained by Galila (200) for beet roots.

4.8. Study of the effect of wheat flour extraction rate ,kind

and substitution level of some natural products on

organoleptic properties of the experimental instant

noodles.

The organoleptic  propertiecs  of fried instant  noodles
produced from wheat flours (82. 72, and 65% ext.).and their
corresponding  noodles groups which were substituted by dilferent
levels of natural substitutes (okara flour, dry powdered orange
albedo, corn (lour group, and dry powdered beet roots) were
determined. Fried noodles prepared from W1 substituted by 20%
okara flour were excluded from testing because ol its observed oily
taste and flavor. The samples were evaluated organoleptically by
ten panelists for their appearance, color, flavor. tenderness, and
stickiness where scores were given and their mcan values were
statistically analyzed using analysis of variance and least significant

difference (L.SD), as presented in tables (27.28 and 29).

4.8.1. Effect of wheat flour extraction rate on _the

organoleptic properties of experimental instant

noodles:

The organoleptic properties of fried instant  noodles
processed from only wheat flours ol 82%, 72%, and 65% ext. are
illustrated in tables 27, 28 and 29 and illustrated in Fig. 15 and 16.

Generally speaking .it could be noticed that noodles made
(rom wheat flour 65% extraction had the highest scores for all the
organoleptic properties examined followed by those made from

wheat flour 72% ext. then finally wheat (lour those made from 82%
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ext.. which exhibited the lowest given scores. However, the three
noodle samples made from 82,72 and 65% WF extraction rates did
not differ significantly in scores given for most organoleptic

propertics.

4.8.2. Effect of kind and level of natural substitutes on

the organoleptic properties of experimental

instant noodles:

The organoleptic  properties ol fried instant  noodles
produced from wheat flours (82. 72, and 63% ext) and their
corresponding  noodles groups substituted by different levels of
okara ( 5,10 and 15 % OF), dry powdered orange albedo (5,10 and
15 % ALBEDO). corn flour (10, 20 and 30 % CF) and dry
powdered beet roots (4.6 and 8 %BR) arc tabulated in table 27.
28 and 29.

Results in tables 27, 28 and 29 show that no significant

difference in appearance Jlenderness and stickiness scores between

/

noodles processed from 82,72 and 65 % ext. wheat flours or those
substituted noodle treatments prepared with okara [lour group.
orange albedo at all substitution levels. Meanwhile, a highly
significant  differences in  appearance  were  noticed  between
(reatments 20 and 30% corn four, 4. 6. and 8% dry powdered beet

roots.

Form the same tables, no significant difference in the color of
noodles processed from wheat flours 82 and 65 % ext. and okara
flour group or dry orange albedo group or 10 and 20 %CF, but
highly significant differences were noticed in the color values of
controls noodles and their corresponding samples of the dry

powdered beet roots group.
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I'rom the previous results, it could be concluded that the
color of all cooked instant fried noodles tended to decrease
significantly with increasing the substitution level ol BR and CF

during making noodles

On the other hand. it could be noticed that no significant
differences in the flavor scores gchn for cooked noodles processed
from wheat flour 72 and 65% ext. control group or for their
corresponding  treatments  substituted by okara and dry orangc
albedo groups ,but this was not the case with respect to the 82%WI
control noodles which were significantly different.. Furthermore.
there were significant differences between the flavor scores of
noodles processed from wheat flour 82% extraction and all the other

treatments.

From the obtained data, it could be noticed that no significant
differences in the flavor scores given for cooked noodles processed
from wheat flour 72 and 65% ext. control group or for their
corresponding  treatments substituted by okara and dry orange
albedo groups .but this was not the case with respect to the 82%WF
control noodles which were significantly different.. Furthermore,
there were significant differences between the flavor scores of
noodles processed from wheat [lour 82% extraction and all the other

lreatments.
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‘ig (15): Photographs for the instant noodles prepared from A: Wt
flour 82% ext. ; B: Wheat flour 72 % control and C: Wheat fl
65% WY control
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10% 4% 6%

Fig. (16): Photographs for the instant noodles prepared using some natural
substitutes of [A: Okara flour (OF); B: Dry orange albedo
(ALPEDO); C: Corn flour and D: Beet root (BR).
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These results agree with those of Kordonowy and Young
(1985) who reported that flavor, texture and color scores of the
noodles no significantly was rated higher than all other samples. All
color scores were significantly different and color scores 10, 20, and
30% corn flour were less than the 4, 6, and 8% dry powdered beet

roots.

I'rom the same tables | no signilicant differences were noticed
in stickiness scores for instant fried noodles from wheat (Tour 82%
extraction and their corresponding substituted (reatments. These
results were also agreed with  those reported by Abo- El- Naga
(1995).

Concerning the tenderness of cocked instant fried noodles,
the obtained results indicated that substitution of okara flour group
and dry powdered orange albedo of wheat {Tour 82% ext. group had
no cflect on the noodles tenderness. Meanwhile, in creasing the
substitution of dry powdered orange albedo to 10-15% . the
tenderness of the cooked noodles was greatly affected.  where
highly significant differences were noticed between control 82%WFE

sample and other treatments.

Theses obtained results are in agreement with those obtained
by Abo-El-Naga (1995) who studied the substitution of wheat (lour
by dietary fiber in spaghetti products and found that substitution up
to 5% of Albedo as a liber source achieved the best organoleptic

results.

In general, from the obtained results . it could be observed that
no significant differences was found between noodles samples made

from the wheat flour controls and their corresponding noodles
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made from the substituted materials —for  scores given  for
appearance, tenderness, stickiness . but significant differences were

found in scores given for color and flavor.

4.9. Effect of storage time and types of packaging materials

on shelf-life and oil _stability parameters of the

experimental instant fried noodles as influenced by

kind and substitution level of some natural products:

The storage stability parameters of instant noodles prepared
from wheat flour of 72% ext. as well as those prepared using
different natural substitutes ( OF, ALBEDO, CI and BR) when
packaged and stored for period up to five months at ambient room
temperature and in dark room were explored. The experimental
instant fried noodles were packaged in three types of packaging
materials.  i.c. metalized oriented  polypropylene  (MOPP).
polypropylene oriented (PPO), and polyethylene (PE) then stored
for 5 months under room temperature. Some storage stability
parameters such as , acid value (AV.), and peroxide value (PV.)
content in oils of fried noodles, were determined before storage ( at
zero time )as well as after one ,three and five months of storage and
the obtained results are presented in tables (30 and 31) and
illustrated in figs ( 17,18,19.20.21,22.23 and24 ).

4.9.1. Effect of time of storage on oil stability parameters of

experimental stored instant noodles prepared from

wheat flour

Data presented in tables (30) and illustrated in lig.
(17,18.19 and 20) indicated that the acid value of instant fried
noodles prepared from wheat flours of 72 % extraction then
packaged in MOPP, PPO,
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' @ Control (72% oxt)  [95% WF + 5% OF _ W90% WF + 10% OF | i
w ‘mss% WF + 15% OF [180% WF + 20% OF 7 |

0.5 : =N
| 0 ! | - l' J
|

| ] e | 1] 3
MOPP

i
[l
| 0

|
|
1|

(17) : Effect of storage conditions on the acid value of instant noodles prepared from 72 %
extraction wheat flour (WF) when substituted by different levels of okara flour
(OF), packaged in different types of packaging materials and stored at room
temperature for five months (MOPP : metalized oriented polypropylene; PPO:

polypropylene oriented: PE: polyethylene ).

‘ | Control (72% ext) D5% Albedo [0 10% Albedo E115% Albedo |

| 3

‘2.51
24

| 151

| 14
|

Yig (18) : Effect of storage conditions on the acid value of instant noodles prepared from 72 %

extraction wheat flour (WF) when substituted by different levels of albedo flour of
orange peels (ALBEDO) , packaged in different types of packaging materials and
stored at room temperature for five months ( MOPP : metalized oriented

polypropylene; PPO: polypropylene oriented; PE : polyethylene).
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Lﬁicbm}m (72% ext) B 10% CF M@ 20%CF B 30% CF |

| 25
L
| 159
o« g (1 I
s 1 .
‘ |

| MOPP | ppo PE

Fig (19) : Effect of storage conditions on the acid value of instant noodles prepared fron
72 % extraction wheat flour ( WF) when substituted by different levels of cort
flour (CF) , packaged in different types of packaging materials and stored a
room temperature for five months ( MOPP : metalized oriented polypropylene

PPO: polypropylene oriented and PE : polyethylene ).

6% BR ©8% BR |

D Control (72% ext) M4% BR E16%

25 . N R
2

Iig (20) : Effect of storage conditions on the acid value of instant noodles prepared from 72
extraction wheat flour ( WI) when substituted by different levels of Dry powder
beet roots (BR), packaged in different types of packaging materials and stored
room temperature for five months ( MOPP : metalized oriented polypropylene ; PP

polypropylenc oriented and  PE : polyethylene ).
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and (PE) films and stored at room temperature for five months
increased from 0.56 mg KOH / 1 gm. oil before storage (zero time
Jin the three packages , respectively . to values of 0.80 .1.04 and
2.21 mg KOH / 1 gm. oil after one month of storage then increased
to values of 0.89 ,1.03 and 2.32 mg KOH / I gm. oil after three
months of storage and also increased to values of 0.90 , 1.05 and
2.37 mg KOI1/ 1 gm. oil at the end of storage in room temperatures

(5 months).

The results presented in tables (31) and illustrated in fig.
(21.22, 23 and 24 ) indicated that the peroxide value ol nstant
fried noodles prepared from wheat flours ol 72 % extraction then
packaged in MOPP, PPO . and (PE) films and stored at room
temperature for five months increased from 0.56 m. eqv. peroxide
/1000 gm. oil before storage (zero time )in the three packages .
respectively | to values of 1.34, 2.23 and 2.80 0.56 m.eqv. peroxide
/1000 gm. oil after one month of storage then increased to values of
536, 5.99 and 7.11. m.eqv. peroxide / 1000 gm. oil alter three
months of storage and also increased to values of 8.11. 8.99, and
11.19. m.eqv. peroxide / 1000 gm. oil at the end of storage in room
temperatures (5 months).

In general, both oil stability parameters were influenced by
time of storage. regardless of variation in type of packaging
materials ,where there was a gradual increase in acid and peroxide
values with the increase in storage time of  WF noodles stored

from one to five months.
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4.9.2. Effect of time of storage on oil stability parameters of

experimental stored instant noodles as influenced by

kind and level of natural substitutes:

A. Okara flour(OF) :

Acid value of instant fried noodles prepared  from W
substituted by different levels of (5. 10. 15 and 20 %) then
packaged in MOPP, PPO. and PE [ilms and stored at room
lemperature months increased from 0.56 mg KO/ Tgm oil before

storage (zero time ) to higher values.

Average acid values for the 5, 10. 15 and 20 % OF afier one ,
three and five months of storage, respectively, in the three packages
tested ranged between  0.80 10 0.84 : 1.04 to 1.09 - 2.21102.25
mg KOH / lgm oil , respectively, in the MOPP group : between
0.89100.93 : 1.13 to 1.08 and 2.32 to 2.35 mg KO / 1gm oil in the
PPO group. respectively ; and between 0.90 to 1.1 1.05 tol.11
and 2.37 10 2.42 mg KOH / 1gm oil in the PI: group, respectively .
compared to the 72 % WI stored control noodles ( 0.80 . 1.04 and
2.21:0.89. 1.03, and 2.32 . 0.90. 1.05 and 2.37 mg KOH / Tgm oil .

respectively).
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. ‘Ei 95% WF +5% Albedo B90% WF + 10% Abedo B85% WF + 15% Albedo |

£
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Fig (21): Effect of storage conditions on the peroxide value of instant noodles prepared fro
72% extraction wheat flour( WF) substituled by different levels of okara flo-
(OF) , packaged in different types of packaging materials and stored at roo
temperature for five months (MOPP : metalized oriented polypropylene;  PP(

polypropylene oriented; and PE : polyethylene ).

[E95% WF +5% Albedo B190% WF + 10% Albedo E85% WF + 15% Albedo |
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Fig ( 22 ) : Effect of storage conditions on the peroxide value of instant noodles prepar
from 72% extraction wheat flour (WF) substituted by different levels of albe
flour of orange peels (ALBEDO) , packaged in different types ol packagi
materials and stored at room temperature for five months ( MOPP: metaliz

oriented polypropylene ; PPO : polypropylene orinted ;: PE : polyethylene).
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lig (23): Effect of storage conditions on the peroxide value of instant noodles
prepared from 72% extraction wheat flour (WF) substituted by
different levels of corn flour (CF) , packaged in different types of
packaging materials and stored at room temperature five months.
(MOPP: metalized oriented polypropylene: PPO: polypropylene oriented

- and PE : polyethylene ).

|E990% WF +4% BR [194% WF+6% BR 092% WF +8% BR j

I (PE)

s (24): Effect of storage conditions on the peroxide value of instant noodles
prepared from 72% extraction wheat flour (WF) substituted by different
levels of beet roots (BR), packaged in different types of packaging
materials and stored at room temperature five months. (MOPP : metalized
oriented polypropylene: PPO: polypropylene oriented; and PE :polyethylene).
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Peroxide value for oils of instant fried noodles prepared
from WF by different levels of OF (5, 10. 15 and 20 %) then
packaged in MOPP, PPO, and PE films and stored al room
temperature months increased [rom 0.56 m.eqv. peroxide /1000
gm oil  belore storage (zero time )to higher values with the
inclusion of. with increase in time of storage and with variation in
packaging materials. However, increasing O substitution level did
not exhibit much influence on values of both acid and peroxide for
oils from stored noodles. Average peroxide values for the 5. 10. 15
and 20 % OF, stored in the three packages tested ranged after one .
three and five months of storage, respectively . between 1.35 1o
1.36;5.99 10 6.15 and 8.21 to 8.22 m.eqv. peroxide / 1000 gm oil
in the MOPP group , respectively ; between 2.25 to 2.28; 6.11 to
0.30 and 9.00 to 9.11 m.eqv. peroxide / 1000 gm. oil m oil in the
PPO group, respectively ; 2.40 to 2.45; 7.00 to 7.50 and 11.15 to
[1.18 m.eqv. peroxide / 1000 gm. oil in the PE group, respectively .
compared to the 72 % WI' stored control noodles ( 1.34. 5.36 and
8. 11 i the MOPP group :2.23. 5.99 and 8.99 in the PPO group: and
2.80. 7.11 and 11.19 in the PE group m. eqv. peroxide / 1000 gm.

oil, respectively).
B. Dry powdered orange albedo (ALBEDO) :

Acid value of instant fried noodles prepared from WFE
substituted by different levels of ALBEDO (5, 10. and 15%) then
packaged in MOPP, PPO, and PE films and stored at room
temperature months increased from 0.56 mg KOH / lgm oil
before storage (zero time )to higher values. Average acid valucs for
the 5, 10. and 15 ALBEDO after one ., three and five months of
storage, respectively, in the three packages tested ranged between
0.81 to 0.81 ,1.05 to 1.06 and 2.24 to 2.25 mg KOH / lgm oil ,
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respectively in the MOPP group, 0.90 to 0.89.1.04 to1.03 and 2.35
to 2.36 mg KOII / Igm oil in the PPO group. respectively:0.92 to
0.91, 1.07 to 1.07 and 2.40 to 2.39 mg KO / Igm oil in the Pk
group, respectively . compared to the 72 % WI stored control
noodles ( 0.80 . 1.04 and 2.21 : 0.89, 1.03, and 2.32 . 0.90. 1.05 and
2.37 mg KOH / 1gm oil ., respectively).

Peroxide value for oils of instant [ried noodles prepared from
WE by different levels of ALBED (5, 10 and 15) then packaged in
MOPP, PPO, and PE films and stored at room temperature months
increased from 0.57 m m.eqv. peroxide /1000 gm oil  belore
storage (zero time )to higher values. Average peroxide values for
the 5. 10 and 15 ALBED after one . threec and five months ol
storage. respectively . in the three packages tested ranged between
1.30 to 1.30 . 5.50 to 5.80 and 8.00 to 8.40 m.eqv. peroxide / 1000
gm oil in the MOPP group , respectively : 2.30 to 2.33, 6.40 (0 6.52,
and 9.01 to 9.17 m.eqv. peroxide / 1000 gm. oil m oil in the PPO
group, respectively ; 2.90 to 2.97 . 7.11 to 7.70. and 11.00 to 11.15
m.eqv. peroxide / 1000 gm. oil in the PL group. respectively .
compared to the 72 % WEF stored control noodles ( 1.34, 5.36 and
8.11:2.23, 5.99 and 8.99 and 2.80, 7.11 and 11.19 m. eqv. peroxide
/1000 gm. oil, respectively).

C. Corn flour (CF) :

Acid value of instant fried noodles prepared from WF
substituted by different levels of corn {lour (10. 20 and 30 %) then
packaged in MOPP, PPO, and PE films and stored at room
temperature months increased from 0.53 mg KOH / 1gm oil before
storage (zero time )to higher values. Average acid values for the
10,20 and 30 % Corn flour after one . three and five months of

storage, respectively, in the three packages tested ranged between
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0.78 10 0.77 .1.00 to 1.22 and 2.08 to 2.16 mg KOH / Igm oil .
respectively in the MOPP group :0.86 to . 0.85, 1.00 to 1.21 and
2.26 10 2.24 mg KOIL / lgm oil in the PPO group. respectively:
0.85 to 0.88. 1.00 to 1.03 and 2.30 to 2.35 mg KOI / Igm oil in the
PL group. respectively . compared to the 72 % W stored control
noodles ( 0.80 ., 1.04 and 2.21 ; 0.89, 1.03, and 2.32 . 0.90. 1.05 and
2.37 mg KOH / 1gm oil , respectively).

Peroxide value for oils of instant {ried noodles prepared from
WI° by different levels of (10, 20 and 30 %) Corn flour then
packaged in MOPP, PPO, and PE films and stored at room
temperature months increased from 0.54 m.eqv. peroxide /1000 gm
oil before storage (zero time )to higher values. Average peroxide
values for the 10, 20and 30% Corn flour after one . three and five
months of storage, respectively , in the three packages tested ranged
between 1.33 to 1.34, 5.15 to 5.5 and 8.15 to 8.31 m.eqv. peroxide
/1000 gm oil in the MOPP group , respectively :2.40 to 2.042. 6.14
(0 6.20 and 9.00 to 9.11 m. eqv. peroxide / 1000 gm. oil m oil in the
PPO group. respectively :2.80 to 2.83. 7.050 to 7.80 and 11.03 to
FL T meqv. peroxide / 1000 gm. oil in the PLE group. respectively
compared to the 72 % WEF stored control noodles ( 1.34. 5.36 and
8.11:2.23.5.99 and 8.99 and 2.80. 7.11 and 11.19 m. eqv. peroxide
/1000 gm. oil, respectively).

D. Dry bordered beet roots (BR) :

Acid value ol instant fried noodles prepared from WI
substituted by different levels of beet roots (4, 6 and 8%) then
packaged in MOPP, PPO, and PE films and stored at room
temperature months increased  from 0.56 mg KOH / lgm oil
before storage (zero time )to higher values. Average acid values for

the (4, 6 and 8%) BR after one , three and five months of storage.
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respectively, in the three packages tested ranged between 0.78to
079 . 1.00 to 1.01 and 2.00 to 2.11 mg KOH / lgm oil .
respectively in the MOPP group :0.86 to 0.87,1.15t0 1.21 and 2.206
(o 2.28 mg KOH / Igm oil in the PPO group. respectively: 0.88 1o
0.89. 130 to 1.31 and 2.30 to 2.36 mg KOIL / 1gm oil in the PE
group. respectively . compared to the 72 % WF stored control
noodles ( 0.80 . 1.04 and 2.21 ; 0.89, 1.03. and 2.32 , 0.90. 1.05 and

2.37 mg KOH / 1gm oil , respectively).

Peroxide value for oils of instant fried noodles prepared from
WF by different levels of beet roots (4, 6 and 8%) then packaged
in MOPP. PPO, and PL films and stored at room temperature
months increased from 0.55 m.eqv. peroxide /1000 gm oil before
storage (zero time )to higher values. Average peroxide values for
the (4, 6 and 8%) BR after one . three and five months of storage,
respectively . in the three packages tested ranged between 1.12
t01.35. 5.05 to 5.18, and 8.10 to 8.21 m.eqv. peroxide / 1000 gm
oil in the MOPP group , respectively : 2.30 to 2.35, 6.00 to 6.31 and
9.20 to 9.39 m.eqv. peroxide / 1000 gm. oil m oil in the PPO
group, respectively :2.70 to 2.87, 7.30 to 7.40 m.eqv. peroxide /
1000 gm. oil in the PE group, respectively . compared to the 72 %
WF stored control noodles ( 1.34, 5.36 and 8.11 ; 2.23. 5.99 and
8.99 and 2.80. 7.11 and 11.19 m. eqv. peroxide / 1000 gm. oil,

respectively).

Regardless of variation in type of packaging materials and kind
of substituted material in stored instant noodles, there was a gradual
increase in acid and peroxide values with the increase in storage
time of noodles from one to five months. It was noticed that, among
all kinds of natural substitutes tested, only in the stored okara group

noodles. the effect of substitution level was remarkably clear. This
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observation could be attributed .probably. to the high crude fats
content observed in the chemical composition of  okara group

noodles.

4.9.3._Effect of type of packages on oil stability parameters

of experimental stored instant noodles as influenced

by Kind and level of natural substitutes:

Results presented in tables (30 and 31) and figs (from 17 o 24)
indicated that both the acid and peroxide values for oils of instant
fried noodles prepared from wheat flour of 72% ext. and packaged
in - metalized oriented polypropylene  (MOPP). polypropylene
oriented (PPO), and polyethylene (PE) films were greatly influenced
by the variation in type of package upon their storage for periods up
to five months at room temperature , regardless of the variation in

kind and substitution level of natural substitutes tested.

For example. acid and peroxide values were the lowest in
experimental  noodles  packaged  with  metalized  oriented
polypropylene (MOPP) and stored at room temperature for five
months. Although these two values increased proportionally with
the increase in time of storage up to five months. the magnitude of
such increase was much lower than those recorded in  their
corresponding  stored  noodles  packaged  with polypropylene

oriented (PPO ) and polyethylene (PE) films.

In contrast, acid and peroxide values were the highest in
experimental noodles packaged with polyethylene (PE) films and
stored al room temperature for five months.. Although these two
values increased further with the increase in time of storage up to
five months, the magnitude of such increase was also higher than
those recorded in  their corresponding stored noodles packaged

with polypropylene oriented (PPO ) and polyethylene (PL) films.
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For example, acid values for 72 %ext. WEF instant fried
noodles were increased from 0.55 before storage (at zero time) and
packaging in  metaliz  oriented polypropylene  (MOPP).
polypropylene oriented (PPO), and polycthylene (PLE)  films.
respectively, were increased 1o 0.80, 0.89 and 0.90 mg KOH / lgm
oil, respectively .after one month; 1.04. 1.06, and 1.09 mg KOH /1
gm oil, respectively . after three months :and 2.21, 2.32. and 2.37

mg KOH /1 gm oil, respectively, alter five months of storage.

Peroxide values of instant fried noodles prepared from wheal
(lour of 72% ext. increased from 0.56  m.eqv. peroxide /1000 gm
before storage (at zero time) and packaging in metaliz oriented
polypropylene  (MOPP), ~ polypropylene oriented  (PPO), and
polyethylene (PE) films, respectively , were increased to 1.34 , 2.23
and 2.80 m.eqv. peroxide / 1000 gm. oil | respectively, after one
month : 5.36 . 5.99 and 7.11 m.eqv. peroxide / 1000 gm. oil .
respectively, after three months ; and 8.11. 8.99 and 11.19 m.ceqv.

peroxide / 1000 gm oil , respectively, after five months of storage

In close agreement to Similar findings were reported by
Cheigh and Kwon (1972) and Hynk and Nak (1972) who found
that A.V. of instant fried noodles increased slightly during the
storage in color plastic packages, at room temperaturc. [rom 0.25 to
0.73 mg KOH /1 gm oil, while it reached to 2.11 mg KOH /1 gm
oil, for samples stored in the same package , at room temperature,

for 150 days.

The oil peroxide value of instant {ried noodles packaged in
PE film exceeded the border line of acceptability reported by
Person (1986) (10 m. eqv of peroxide / 1000 gm of oil) after four
months of storage at the two used temperature, while those

packaged in PE and PPO films exceeded the same border line of
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acceptability after five months of storage at the same temperatures.
These results could also be contributed to the differences existed in
the  properties of packaging materials, such as high oxygen
transmission which accelerate the lipid oxidation of instant fried
noodles and hence, raised the peroxide value as observed with the

stored experimental samples packaged with the PE film.

Similar findings were reported by Hynk and Nak (1982)
who reported that peroxide value of fried instant noodles increased
slightly during storage in plastic package at dark room. They
mentioned  that peroxide value reached to 25.4 m. eqv. Peroxide /1

kg oil after 150 days of samples stored at 35 + 2C°.

The obtained results were also found to agree with those
reported by Abou-Zeid (2002) who observed that  the highest
increasing rate in the peroxide value was found in potato chips
packaged in metailzed oriented polypropylene  (MOPP), and
polypropylene oriented (PPO) films in comparison with those
packaged in polyethylene (PE) film. The same author proved that
the changes in peroxide value of stored samples at indoor conditions
could be more related to oxygen transmission rate than light

transmission of the packaging film.

4.9.4. Effect of kind and level of natural substitutes on

organoleptic properties of stored instant noodles.

The organoleptic properties of fried instant noodles produced
[rom wheat flours 72 % extraction as well as their corresponding
noodles groups which were made from the same WF  substituted by
different levels of natural substitutes ( 5,10.15 % okara flour : 5.10
and 15% dry powdered orange albedo; 10,20 and 30% corn flour :
and 4,6 and 8 % dry powdered beet roots) packaged in metalized
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ﬁ
oriented  polypropylene  (MOPP) then stored, under room

temperature, were performed after five months of packaging.

The samples were evaluated organoleptically by ten panclists for
their appearance. color, [lavor, tenderness, and stickiness where
scores were given and their mean values were statistically analyzed
using analysis of variance and least significant difference (LSD), as

presented in table 32.

Results of the organoleptic sensory evaluation tests for Iried
instant noodles stored for five months room temperature indicated
that there was great variation in the mean scores given for most of
the scnsory properties tested compared to the corresponding
noodles tested organoleptically before packaging and storage (al
zero time). However, the highest overall acceptability scores was
attained by 72 % ext. WF control noodles followed by 5 and 10%
albedo noodles .then 5 and 10 % okara noodles . then 15% albedo
noodles then 4% BR noodles then 15 % okara and 6% BR noodles.
The lowest overall acceptability scores were registered for 8% BR
noodles and the three (10 20 ,30 %) corn flour. Furthermore, there
was no significant difference between 72 % ext. WI' control
noodles and the 5 % albedo noodles with respect Lo overall
acceptability scores.

In general, there was no significant difference between stored
72 % ext. WE control noodles or 5 and 10 % okara noodles or 5
and 10 % albedo noodles in the mean scores given lor appearance,

color, tenderness and stickiness.
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It should be mentioned that some properties were influenced
more than the others by storage conditions of the present study.
especially |, scores given for flavor of the substituted  noodles.
However, the only exception occurred  with 5% albedo stored
noodles which did not show any significant difference with scores

oiven to the72 % ext. WIE control noodles.
f

Results of the organoleptic sensory evaluation of stored [ried
instant noodles the superiority of okara and albedo as a substitute
for wheat {lour over beet root. The only property of  stored BR
noodles that was not significantly different from the 72 % ext. WF
control  noodles was color only at 6% level of substitution. The
corn flour was found the worst substitute to WI compared to okara
and albedo .especially upon storage . under the conditions ol the

present investigation.



