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ABSTRACT

Noodles were prepared by incorporation vary-
ing blends (0, 20, 40, 60 and 80%) of rice flour in
replacement of wheat flour. Noodle samples were
evaluated for their proximate composition, scav-
enging activity, sensory properties and cooking
quality characteristics. The proximate composition
of uncooked noodles varied significantly, with in-
creasing rice flour level that replaced wheat flour,
gradual decreases in moisture, ash, crude fiber
and protein contents in noodle pastes were oc-
curred, their values ranged between 4.02-5.33%;
1.11-5.22%, 0.65-0.82% and 8.51-12.81%, respec-
tively. However, increases in fats, total carbohy-
drates and energy value were take place ranging
between 4.62-8.91 %, 71.11-76.74% and 377.64 -
421.43 kcal/100g, respectively. The antioxidant
activity ranged between 22.2% for wheat based
noodle (100% wheat flour) to 36.8% for sample
containing 80% rice flour as scavenging activity for
free radicals. The overall acceptability of wheat-
based noodles (WF: RF 100:00) were rated maxi-
mum for their sensory preferable attributes. While,
in others blended flour noodles, the noodles incor-
porated with up to 40% rice flour received the
same acceptability as wheat-based noodle. The
cooking quality characteristics differed significantly
in the noodle samples; the cooking time, ranged
between 6.5 to 10.3 minutes, it was more in wheat-
based noodles than noodles from rice flour. Cook-
ing loss; water absorption percent; cooked weight
and swelling index values ranged from 0.1 to 0.6%,
137.1 to 231.6%, 23.74 to 33.24 g/g and 3.20 to
5.38 %, respectively; which revealed that a signifi-
cant hindered was occurred in the functional paste
properties and cooking quality parameters with
increasing the level rice flour in noodles. The study

indicated that, noodle blends from mixtures of rice
and wheat flour revealed that the best preferable
sensory characteristics and cooking quality charac-
teristics were observed at blending ratio 40 : 60%
rice flour : wheat flour. These findings enhance the
utilization of non- traditional flours like rice flour for
production noodles with high nutritional value.

Keywords: Noodles, rice flour, wheat flour, cook-
ing quality, sensory evaluation.

INTRODUCTION

Noodles are easy of cooking, handling and low
cost for consumers; its preparing from ingredients
like; wheat flour, salt, and water. Noodles are one
of the most consumed foods all over the world.
With health concerns, many research concerning
about functional foods, like, functional noodles
supplemented with spirulina, banana flour and rice
flour according to literatures by Prabhasankar et
al (2009); Choo and Aziz (2010); Ishfaq et al
(2015).

Rice (Oryza Sativa) is the most consumed food
in Asian countries; and more healthy than other
starchy food; rice flour is a suitable ingredient to
present gluten-free foods due to its sensory and
reduced allergenic characteristics. Noodles based
on rice flour get by wet milling are a favored food in
Asia Osella et al (2014).

Rice noodles are a popular noodles with highly
recommend for low protein diet for kidney patient,
the development of low protein diets has become
important; for that reason, rice flour noodles com-
pared to preexisting low-protein products appropri-
ate as a basic raw materials in low protein diet
Metzger et al (2018).
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In this study, rice flour was selected for noodles
preparation because of its good nutritional proper-
ties; for this reason, the aim was to utilization the
rice flour to preparing functional noodle and as-
sessment its incorporation in chemical, cooking
and sensory of rice based noodles.

MATERIALS AND METHODS
Materials

Wheat and rice grains were received from Crop
Research Institute, Agricultural Research Center,
Ministry of Agriculture, Giza, Egypt. The wheat and
rice were milled to flour in a grinder and passed
through 80-mesh screen. Wheat and rice flours
were kept in sealed containers, at 4°C until analy-
sis. Methanol was bought from EI-Gomhoreya Co.,
Cairo, Egypt. Also, 2,2-diphenyl-2-picrylhydrazyl
radical (DPPH) were purchased from Sigma—
Aldrich Inc. (St Louis, MO, USA).

Methods
Preparation of noodles

The control noodle formula consisted of 100 g
of wheat flour, 40 ml of water and 0.5 g of salt.
Four additional noodle samples were prepared by
substituting wheat flour with 20, 40, 60 and 80 %
rice flour. The different formulations were pro-
cessed into noodles; the prepared dough was
placed to rest in a plastic bag for 30 minutes. The
dough was passed through a small noodle hand
machine for several times with the rollers gap
gradually reduced, the noodle strands were cut
with a sharp knife to the appropriate length (12
cm). After cutting, the noodle strands were dried at
50 °C according to Nermin, (2013).

Proximate analysis of noodles

The noodles incorporated with rice flour at dif-
ferent ratios were analyzed for their contents of
moisture, ash, crude fiber, protein (N x 5.75), fat,
and carbohydrate calculated by difference accord-
ing to the methods described in AOAC, (2012).
Meanwhile, the energy value was calculated based
on their content of crude protein, fat and available
carbohydrate using the formula as follows: Energy
value (kcal/100 gm) = (Crude protein x 4) + (car-
bohydrate x 4) + (Crude fat x 9) as described in
AOAC, (2012).
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Determination of scavenging activity for noo-
dles

The ability of the different blending of noodles
extracts to scavenging DPPH free radicals was
determined by the method described by Brand-
Williams et al (1995). The percentage of scaveng-
ing effect was calculated from the decreased in
absorbance against control according to the follow-
ing equation:

Scavenging activity % = [(AbScontrol -
AbSsample)/AbScontrol] X 100

Sensory evaluation of noodles

Ten members semi trained panelists from the
staff of Food Science Department Ain Shams Uni-
versity were asked to score all cooked noodle
samples for their taste, odor, color, chewiness and
overall acceptability; using nine-point hedonic
scales, where 9 = extremely like and 1 = extremely
dislike. Each panelist evaluated five samples (iden-
tified by unique three-digit codes) in a balanced
sequential order. The optimal ratio of rice flour to
wheat flour in the noodles was investigated using
sensory qualities in comparison to the control noo-
dles; using a report sheet according to Watts et al
(1989).

Cooking quality of noodles
Cooking Time

Cooking time was evaluated by observing the
time of disappearance of the core of the noodles
strand during cooking (every 30 s) noodle samples
were squeezed between glass slides to transpar-
ent Ritthiruangdej et al (2011).

Cooking Loss

The cooking loss, defined as the amount of sol-
id substances lost into the cooking water, it was
determined as depicted in AACC-approved method
66-50.01 AACC, (2000). A 10-g sample of noo-
dles were placed into 500 ml of boiling distilled
water and cooked. The cooked noodles were
rinsed using 50 ml of distilled water. The cooking
water and rinsing water were collected in a beaker
and placed into an air oven at 105°C until dry. The
residue was weighed and reported as a percent-
age of the starting material.
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Swelling index

The swelling index of cooked noodles was es-
timated as depicted in AACC-approved method
66-50.01 AACC, (2000) and calculated as follows:

Swelling index (%) =
(Weight of the cooked noodles) - (Weight of noodles after drying)

(Weight of noodles after drying)

Water absorption

Water absorption was determined according to
the AACC-approved method 66-50.01 AACC,
(2000). Ten grams of dried noodle samples were
pre-weighed and boiled in 300mL of water for the
cooking time which previously determined. Then,
Noodles were removed and weighed, the weight
difference before and after cooking was used to
calculate the water absorption as follows:

Water absorption (%)=
Weight of cooked noodles - Weightof raw noodles

Weight of raw noodles

X100

Cooked weight

Noodles (10g) were cooked in 300ml of distilled
water in a beaker to their optimum cooking time,
rinsed with distilled water, drained and left to cool
for 5 minutes at room temperature. The cooled
cooked noodles were then reweighed. The cooked
weighed was expressed in grams Kamble et al
(2018).

Statistical analysis

All data were expressed as the mean+SE and
they were analyzed statistically using the one-way
analysis of variance ANOVA followed by Duncan’s
test. In all cases p<0.05 was used as the criterion
of statistical significance by SAS program SAS,
(1996) according to the procedure reported by
Steel et al (1997).

RESULTS AND DISCUSSION

Proximate composition of noodles

Data given in Table (1) indicated that the mois-
ture, ash, protein and crude fiber percent in-
creased, when rice flour ratio decreased in the
noodles owing to their lower contents in rice flour
than wheat flour. On the other hand, the fat and
total carbohydrate content increased with increas-
ing rice flour ratio in the noodles. Energy value
content of different blends ranged between 377.64
to 421.43 Kcal/100g, the highest values were ob-
served for the rice-based noodles. An elevation in
rice flour levels in the blends leads to increasing
energy value reaching its maximum value at the
ratio of 20WF:80RF. This was expected as rice
was composed of mainly carbohydrate-rich materi-
als. These findings are in accordance with those
reported by Ishfaq et al (2015).

Table 1. Effect of rice flour incorporation on proximate composition of noodles (g/100g)

Noodles
Composition
T1 T2 T3 T4 T5
Moisture 5.33%#0.20 | 5.39%+0.11 | 4.76°+0.11 | 4.32°+0.10 | 4.02°:0.04
Ash 5.22%+0.30 5.85%+0.29 3.53"40.21 2.54°+0.29 1.11%0.22
Fat 462°+0.19 | 5.14%+0.44 | 6.11°°+057 | 7.11°+0.44 | 8.91°+0.36
Protein 12.81%+0.10 | 11.78°+0.13 | 10.71°40.21 | 9.64%+0.22 8.57°+0.12
Crude Fiber 0.82%#0.01 | 0.77°°+0.03 | 0.73"°+0.01 | 0.69°+0.03 | 0.65"+0.01
Total Carbohydrate 71.18°+0.16 | 71.11°40.76 | 74.18°+0.72 | 75.68%°+0.44 | 76.74%+0.61
Energy value (Kcal/100g) | 377.64%1.75 | 377.64°+0.86 | 394.21°+2.33 | 405.36°+2.25 | 421.43%1.27

Data are mean + SE, n=3, means on the same lines having different superscripts are significantly different at 5%.
Where: T1: (WF 100: RF 0); T2: (WF 80: RF 20); T3: (WF 60: RF 40); T4: (WF 40: RF 60); T5: (WF 20: RF 80).
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Scavenging activity of noodles

The data presented in Table (2) showed that
scavenging activity in noodles ranged from 22.2 to
36.8 %. The highest percentage was observed for
a sample containing 80% rice flour followed by
sample T4, and gradually stepped down with rais-
ing wheat flour level till reached the lowest value
for wheat-based noodle containing 100% wheat
flour. These results are in harmony with those ob-
tained by Adom and Liu, (2002).

Table 2. Effect of rice flour incorporation on scav-
enging activity of noodles

Noodles Scavenging activity %
T1: (WF 100: RF 0) 22.18"+0.14
T2: (WF 80: RF 20) 22.88%+0.22
T3: (WF 60: RF 40) 32.48°+0.10
T4: (WF 40: RF 60) 34.19°+0.10
T5: (WF 20: RF 80) 36.79% + 0.49

Data are mean + SE, n=3, means on the same column
having different superscripts are significantly different at
5%.
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Evaluation of sensory attributes for cooked
noodles

The cooked noodles were estimated for their
sensory attributes included taste, odor, color,
chewiness and overall acceptability as shown in
Table 3. The data revealed that sensory
characteristics scores significantly decreased as
the rice flour content increased. The noodles
supplemented with up to 40% rice flour received
the same acceptability as the control. Therefor,
utilization the rice flour sublementation ratio 40%
could observed good sensory characteristics like
wheat-based noodles.

Cooking quality characteristics

Noodle quality could be estimated from cooking
attributes, such as cooking time, cooking loss,
water absorption, swelling index and cooked
weight. Data in Table 4. containg cooking time,
cooking loss and water absorption showed that
wheat-based noodles had prolonged cooking time
than rice based noodles. Regarding to cooking
loss of rice based noodles was higher than wheat-
based noodles. On the other hand, the water
absorption was found to range between 137.1 to
231.6 %, a higher values were due to the
incorporation of rice flour . Also, decrease in
protein percent were owing to their dilution as a
result of rice flour incorporation, it might be
responsible for less water retention and increase in
water uptake of the noodles.

Table 3. Effect of rice flour incorporation on sensory evaluation of cooked noodles

Sensory characteristics
Noodles
Taste Odor Color Chewiness Overall acceptability
T1 8.1%+0.31 8.2%+0.35 8.2%+0.29 8.3%+0.33 8.4%+0.31
T2 8.2%+0.24 8.6°+0.22 8.3%+0.21 8.0°+0.21 8.1%+0.17
T3 7.8%+£0.41 7.9%+0.27 8.0%+0.25 7.9%+0.27 8.3%+0.33
T4 6.3°+0.39 6.7°°+0.61 6.8"+0.61 6.4°+0.45 6.2°+0.44
T5 5.2°+0.51 6.3°+0.66 6.0°+0.53 4.9°40.45 5.4°+0.60

Data are mean + SE, n=3, means on the same column having different superscripts are significantly different at 5%.
Where: T1: (WF 100: RF 0); T2: (WF 80: RF 20); T3: (WF 60: RF 40); T4: (WF 40: RF 60); T5: (WF 20: RF 80).
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Table 4. Effect of rice flour incorporation on cooking quality of noodles

Cooking time Cooking loss Water absorption
Noodles
minutes % %
T1: (WF 100: RF 0) 10.3%+0.23 0.10%+0.01 137.1°+0.01
T2: (WF 80: RF 20) 9.1°+0.10 0.10°+0.01 200.1° +0.01
T3: (WF 60: RF 40) 8.5°°+0.23 0.17°+0.01 231.6°+0.01
T4: (WF 40: RF 60) 8.1°+0.10 0.60%+0.01 164.9%+0.01
T5: (WF 20: RF 80) 6.5°+0.23 0.42°+0.01 205.6"+0.01

Data are mean * SE, n=3, means on the same column having different superscripts are significantly

different at 5%.

Regarding to cooked weight, it was variated
from 23.74 grams recorded in wheat-based
noodles to 33.24 grams recorded in T3 which
incorporated by 40 % rice flour as showen in Table
5. The higher cooked weight of rice noodle could
be resone to the elevate swelling ability of the
noodles as seen in Table 5, which poited out that
the maximum swelling index was recorded in

noodle incorporated by 80% rice flour. Therefore,
blends with high incorporation by rice flour
decresed the properties of dough, nutrient density
and cooking attributes of noodles. These findings
are supported by the observation of Kaushal and
Sharma (2014); Sirichokworrakita et al (2015)
and Kamble et al (2018).

Table 5. Effect of rice flour incorporation on swelling index and cooked weight

of noodles
Noodles Swelling index (%) Cooked weight ()
T1: (WF 100: RF 0) 3.95%+0.10 23.74°+0.11
T2: (WF 80: RF 20) 3.20°+0.01 30.11°+0.02
T3: (WF 60: RF 40) 4.29°40.01 33.24%+0.02
T4: (WF 40: RF 60) 5.10°+0.03 26.61°+0.10
T5: (WF 20: RF 80) 5.38%+0.04 30.68°+0.02

Data are mean + SE, n=3, means on the same column having different superscripts are

significantly different at 5%.
CONCLUSION

Based on the aforementioned data, we could
conclude that proximate composition including
moisture, ash, crude fiber and protein content in-
creased significantly; while; fat, total carbohydrate
and energy value contents reduced significantly in
the noodle blends having greater percent of wheat
flour. The noodles supplemented with rice flour
revealed preferable sensory and cooking quality
attributes up to 40 % incorporation of rice flour.
These findings promote the utilization of rice flour
for the production functional noodles with high nu-
tritional properties.

REFERENCES

AACC, 2000. Approved Methods of Analysis (11"
ed.). Title of Pasta and Noodle Cooking Quali-
ty-Firmness. AACC International: Method 66-
50.01, St Paul, MN, U.S.A.

Adom K.K. and Liu R.H. 2002. Antioxidant Activity
of Grains. J. Agric. Food Chem., 50, 6182-
6187.

AOAC 2012. Official Methods of Analysis of the
Association of Official Analytical Chemistry
International, 19" Ed., Gaithersburg, Mary-
land, USA.

AUJASCI, Arab Univ. J. Agric. Sci., 27(2), 2019



1488

Brand-Williams W., Cuvelier M.E. and Berset C.
1995. Use of a Free Radical Method to Evalu-
ate Antioxidant Activity. Lebensm.-Wiss. u.-
Technol. LWT, 28, 25-30.

Choo C.L. and Aziz N.A.A. 2010. Effects of bana-
na flour and B-glucan on the nutritional and
sensory evaluation of noodles. Food Chem.,
119, 34-40.

Ishfag A., lhsan M. Q. and Suraiya J. 2015. Qual-
ity evaluation of noodles prepared from blend-
ing of broken rice and wheat flour. Starch, 67,
905-912.

Kamble V., Bhuvaneshwari G., Jagadeesh S.L.,
Vasant M. G. and Deepa T. 2018. Develop-
ment and Evaluation of Cooking Properties of
Instant Noodles Incorporated with Drumstick
Leaf Powder and Defatted Soybean Flour. Int.
J. Curr. Microbiol. App. Sci., 7(2), 3642-3651.

Kaushal P. and Sharma H.K. 2014. Effect of In-
corporating Taro (Colocasia esculenta), Rice
(Oryza sativa), and Pigeon Pea (Cajanus ca-
jan) Flour Blends on Noodle Properties. Inter-
national J. of Food Properties, 17(4), 765-
781.

Metzger M., Yuan W.L., Haymann J.P., Flamant
M., Houillier P., Thervet E., Boffa J.J.,
Vrtovsnik F., Froissart M. and Bankir L.,
2018. Association of a low-protein diet with
slower progression of CKD. Kidney Int. Rep.
3, 105-114.

Nermin B. 2013. Some chemical and sensory
properties of gluten-free noodle prepared with
different legume, pseudocereal and cereal flour
blends. J. of Food and Nutrition Research,
52(4), 251-255.

Maghfara Abd-Elfatah; El-Kalyoubi; Mostafa and Ashoush

Osella C., de la Torre M. and Sanchez H. 2014.
Safe foods for celiac people. Food and Nutri-
tion Sci., 5(9),787-800.

Prabhasankar P., Ganesan P., Bhaskar N., Hi-
rose A., Stephen N., Gowda L.R., Hosokawa
M. and Miyashita K. 2009. Edible Japanese
seaweed, wakame (Undaria pinnatifida) as an
ingredient in pasta: chemical, functional and
structural evaluation. Food Chem., 115, 501-
508.

Ritthiruangdej P., Parnbankled S., Donchedee
S. and Wongsagonsup R. 2011. Physical,
chemical, textural and sensory properties of
dried wheat noodles supplemented with unripe
banana flour. Kasetsart J. (Nat. Sci.), 45, 500-
509.

SAS, 1996. SAS/ Stat Users Guide: Statistics,
System for Windows, version 4.10 (release
8.01 TS level 01MO0), SAS Inst., Inc. Cary,
North Carolina, USA

Sirichokworrakita S., Phetkhuta J. and Khom-
moon A. 2015. Effect of partial substitution of
wheat flour with riceberry flour on quality of
noodles. Procedia - Social and Behavioral
Sciences, 197, 1006-1012.

Steel R., Torrie J. and Dickey D. 1997. Principles
and Procedures of Statistics: A Biometrical Ap-
proach. 3" Ed, McGraw-Hill, New York, USA.

Watts B.M., Ylimaki G.L., Jeffery L.E. and Elias
L.G. 1989. Basic sensory methods for food
evaluation. Ottawa: The International Devel-
opment Research Center, 160 p.

AUJASCI, Arab Univ. J. Agric. Sci., 27(2), 2019



M‘Sﬁw\cwwhgea&b}‘eﬂﬂ @ﬂ‘&mt.ﬂ‘dw\a@
2019 <1489-1482 «(2)x= ‘(27)-\5@a
Website: http://ajs.journals.ekb.eg

zailly 5 Y s clhli (e Sanal) Adg Saal) apliy gk

[122]

isde e qilg) —Abas siaa dena — sl Lals zotas — U e axiall as §yke
ae = 5alall 11241 Lt Gilas — 68 pa — (uad Cpe Aaala — Al 4K — 43 Y) asle aud

*Corresponding author: Maghfera_Monem_500@hotmail.com

Received 6 May, 2019

Accepted 11 June, 2019

G dem i V) G e getall A3y el
o Al Ay Kaall Joidll dapy Lais Je 740
O xS IS5 Aol s ailiad i) Ladl)
S 0.5 e el Bae gl LAag Sadll Gl
o Aalall A3y Kaall 8 dadipe il dady 10.3
G Canglii . Y1 GBS e AigSaally Alie
Foaball (glly el Galiaiel Ay ehll 2l
es £0.6 A 0.1 e Flanyl Jalee ads
> 33.24 N23.74 (a5 1 231.6 ) 137.1
Gy e sl e 7 5.38 N 3.20 (e
Lhbll pailadll 8 gyine (alisd) e CiiS
G L) sab) ae gl Bagn Hulaay (paall
g Sad) oAbl Cmcagl g Sadl & )Y
o cnell 5V mall 382 Lallia e Spunnall
3ga Lailads gl Ll clicall  Jail
60 xe V) B8y (e 740 Ll Loy cul el
G (e Baliiuy) jia0 sl ol Lxadll 38y %
) g Sae Y 3V Gy Jie il e

Agle 480 Ao

cadl) (383 ¢ 55V (38 (g Saall 1A el
‘_,,.maj\ (;:\..)s.\“‘g L;G'H\ RN

S 54l

sldie s ey Gpb e A3y Sl £ ) &

Yau 38 383 e (780 560 < 40 ¢ 20 « 0)
S G e lgan® S Al cralll B8y
oailbads dpall Galdll (sl balis ¢ hasl)
o A Saall Shesll S (b L gl Ba5a
Lsh) e @gin) Al dysine Bysar dyghall
Gillly (75.22 —1.11) sleys (£5.33-4.02)
((712.81-8.57) giisodls (70.82-0.65) s
g Saall (b )Y B A (mia die caly
Gl Slly (7£8.91-4.62) osaall caly Loy
~377.64) ) iads (£76.74-71.11) 2y
(583 FEVCS BJ\Z\}.} (?; 100 / Lﬁ)‘jns }S&S 421.43
30uSY) Claline dllad Canglii Ay Sadl) 3 )
OV G e gant Al daall 7 36.8 o
Ly Saall 3 maidll 382 7 22,2 N 7 80 Ay
Dsiall mul€ LUK 7 100 dy ) e dalal)
a ) g Saall sl Jsdll dapa apis 5 Lal)
malll e Al Ly Sl el Mg claslac)
Al pailadll b a6 (WF: RF 100: 00)
Clos (@AYl A adl Gdy Gl Ly

e s daale 2 zasSad
Dl lla Al ae )



