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Abstract

In this study, rice bran (RB) replaced wheat flour in order to enrich the nutritional properties without affecting
technological properties of eriste. For this purpose, RB was used in eriste up to 25% level. Crude ash, mineral contents,
colour values, cooking and sensory properties of eriste samples were determined. Crude ash, calcium, potassium,
magnesium, phosphorus, manganese, iron and zinc contents of eriste samples increased with RB addition level. As
a result, utilisation of RB in eriste improved nutritional content of the eriste. RB addition increased weight increase
and volume increase values of the eriste samples compared to control eriste sample, and also the highest weight
and volume increase values were obtained with 25% RB addition. The cooking loss value of eriste sample with 5%
RB substitution level was statistically similar to the control. According to wheat flour, the dark colour of the RB
affected the sensory score of eriste negatively especially high addition level, but stickiness values affected positively
by RB addition significantly (P<0.05) compared to control sample. The sensorial test results indicate that the eriste

with an enrichment level of 10% RB was well accepted by the panellist after control sample.

Keywords: colour, cooking quality, eriste, mineral, rice bran, sensory property

1. Introduction

Rice bran (RB), is a by-product of the rice milling process,
obtained from outer rice layers (pericarp, aleurone,
sub-aleurone, seed coat, nucellus along with the germ
and a small part of endosperm) and a good source of
protein, minerals, vitamins, fatty acids, dietary fibre and
nutraceutical compounds (Hargrove, 1994; Hu et al., 1996;
Jue and Vali, 2005; Salunke et al., 1992; Saunders, 1990; Xu,
1998). Rice bran contains various antioxidants that provides
beneficial effects for people including the prevention and
treatment of diseases, such as cardiovascular diseases,
gastrointestinal disease, diverticulosis, diabetes and colon
cancer and it also decrease the blood cholesterol (Cara et
al., 1992; Chen and Anderson, 1986; Cummings, 1985;
Daou and Zhang, 2011; Dukehart et al., 1989; Spiller et
al., 1980; Wrick et al., 1983). The presence of minerals,
antioxidants and vitamins enables rice bran to be used as
nutritional and functional ingredient. Rice bran has two

principal uses; as a feedstuffs and in a food systems. Rice
bran has been used in food systems as full-fat rice bran,
defatted rice bran, rice bran oil and protein concentrates.
Rice bran (full-fat and defatted) have been used in bakery
products, breakfast cereals, wafers as a protein supplement,
binder ingredients for meats and sausages, and in a rice
bran based beverages (Bhattacharya, 1988; Prakash, 1996).

Eriste, egg noodle, is a traditional cereal product which
is an important part of the diet in many cities of Turkey.
Eriste is primarily a home-made dish, and not often found
at restaurants or cafes. To prepare eriste; the dough is rolled
out into a large thin circle, and left to dry for a while. It’s
then cutted, and dried. In some regions of Turkey, milk, egg,
whey and some additives can be added in eriste formula
(Ozkaya et al., 2001). In previous studies, legumes (Bilgicli
et al., 2011; Chompreeda et al., 1988; Collins and Pangloli
1997; Goni and Gamazo, 2003; Jeffers et al., 1979; Mahmoud
et al., 2012; Osorio-Diaz et al., 2008), different cereals
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(Choy et al., 2013; Ge et al., 2011; Handoyo et al., 2006;
Kruger et al., 1998; Kulkarni et al., 2012), wheat and oat bran
(Chen et al. 2011; Fares et al., 2010; Reungmaneepaitoon
et al., 2006), and sweetpotato (Collins and Pangloli, 1997;
Kaur et al., 2005; Sandhu et al., 2010) have been used for
enrichment of eriste/noodle.

The objective of this study was to investigate the effects
of RB on eriste quality in an effort to increase nutritional
content without adverse effect on technological properties.

2. Materials and methods
Materials

Commercial white wheat flour (WF) was purchased from
Hekimoglu flour mill, Konya, Turkey. Salt and fresh egg
were purchased from a local market in Konya, Turkey. RB
was obtained from Konya, Turkey. RB was ground in a
blender (Moulinex Super Junior S; Moulinex, Paris, France)
to use in analysis.

Eriste preparation

Eriste samples were prepared from WF and from different
blends of RB. To prepare eriste samples, 200 g, flour, 1 g salt,
60 g whole egg, and water at 30 °C were added in a Hobart
N50 mixer (Hobart Canada, North York, ON, Canada) and
mixed over 4 min at medium and 4 min slow speed to obtain
optimum dough consistency. In RB enriched eriste samples,
WEF was replaced by different concentrations of RB, as 0,
5,10, 15, 20 and 25 g/100 g (w/w). The absence of gluten
in these flours makes them unsuitable for the production
of dough, so vital gluten was added by diminishing gluten
amount. The 50 g mixture was kneaded into uniform dough
for 3 min which was then placed in a plastic bag for 30
min at room temperature to allow the water to equilibrate
evenly. The dough was then sheeted on a Shule laboratory
eriste machine (Shule pasta machine, Jiangsu, China P.R.),
the dough pieces were firstly passed 2 rollers by mould
number 6, then passed by mould number 5. The sheeted
eriste dough was cut into strips 2.0 mm thick, 5 mm wide
and 40 mm long. The drying took place at 50 °C for 18 h
in the drier (FN-500; Niive, Istanbul, Turkey). The final
moisture content of the product after drying was not more
than 8-10%. The samples were kept in polyethylene bags
and stored at 4 °C until use.

Analytical methods

The approved methods of the American Association
of Cereal Chemists were used for the determination of
moisture (method 44-19), ash (method 08-01), crude fibre
(method 32-10) and crude protein (method 46-12) contents
of the raw material and moisture (method 44-19) and crude
ash (method 08-01) of eriste samples (AACC, 1990).

Mineral composition

To determine the mineral (calcium (Ca), potassium (K),
magnesium (Mg), phosphorus (P), manganese (Mn),
iron (Fe) and zinc (Zn)) contents of the eriste samples,
microwave assisted extraction was applied (Mars 5, CEM
Corporation, Matthews, NC, USA) for sample preparation,
which is the direct determination of mineral elements in
powdered eriste samples by inductively-coupled plasma
spectroscopy, ICP-AES (Vista series; Varian International
AG, Zug, Switzerland).

Colour values

Colorimetric measurement of eriste sample was determined
using a colorimetre (CR-400; Konica Minolta Sensing Inc.,
Osaka, Japan). The CIE (Commission Internationale de
I’Eclairage) colour values were recorded as L* (lightness), a*
(redness), and b* (yellowness). The means were determined
from three samples. The hue angle (h = arctan(b*/a*)),
which describes the hue or colour of eriste sample, and
saturation index or chroma (SI = (a*2+b*2)%), which
describes the brightness or vividness of colour of eriste
sample, were calculated.

Cooking properties

Weight increase (W1I), volume increase (VI) and cooking
loss, as cooking quality parameters, were determined
according to Oh et al. (1985) and Ozkaya et al. (2001). For
determination of W1, VI and cooking loss of eriste samples,
10 g eriste were boiled in 250 ml distilled water for 18
min, and drained. The W1 was considered as difference in
weight of cooked eriste versus uncooked eriste, expressed
as the percentage of weight of uncooked eriste sample. VI
was calculated as difference in volume of cooked eriste
versus uncooked eriste, expressed as the percentage of
volume of uncooked eriste sample. Cooking water was
dried to constant weight and cooking loss was determined
(AACC, 1990).

Sensory analyses

Sensory evaluation was carried out RB added and control
eriste samples. For sample preparation, eriste sample (100
g) was simmered at 95 °C in 500 ml unsalted water for 18
min and drained for 20 s to remove excess water. The 15
panellists (9 women, 6 men) aged 30-55 years old completed
the questionnaire. They were selected among researchers
of Food Engineering Department at Selcuk University. In
sensory analyses, eriste samples were evaluated in terms
of surface roughness, firmness, appearance, stickiness,
taste-odour, chewiness and overall acceptability. Eriste
characteristics were rated on 1 to 5 scale, 5 being the most
desirable.
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Statistical analyses

A commercial software package (JMP statistical software;
SAS, Cary, NC, USA) was used to perform statistical
analyses. Data were assessed by analysis of variance.
Duncan’s multiple-range test was used to separate means.
Significance was accepted at P<0.05 throughout the analysis.

3. Results and discussion
Properties of wheat flour and rice bran

Chemical composition and colour values of WF and RB
are given in Table 1. Crude ash, crude protein and crude
fibre content of RB were 7.59, 14.2, and 12.67% respectively.
In the study conducted 12 varieties of rice by Sotelo et
al. (1990) ash, protein and crude fibre contents of rice
bran were determined as 7.7 to 13.8%, 12 to 14.7%, and 10
to 15.2%, respectively. These results are similar with this
study. The ash, protein, crude fibre and mineral content
(Ca, Mg, Mn, P, K, Fe and Zn) of RB were higher than
that of WEF. High protein and mineral content of RB than
WF is important effect on nutritional properties of foods
supplemented with RB. In this study Ca, Mg, Mn, P, Fe, K
and Zn contents of RB were 307.3; 415.9; 14.86; 1652; 5.71;
886 and 4.83 mg/100 g, respectively. Gerhardt and Gallo
(1998) reported that rice bran contains 648.0 mg/100 g Mg,
0.66 mg/100 g Cu, 1,520 mg/100 g K.

RB had low L* (67.95) and high a* (3.62) and b* (18.14)
colour values than WF colour values (L*=93.47, a*=-0.48
and b*=9.62) due to the fact that RB had darker colour
than WF.

Reutilisation of rice byproduct in eriste

Chemical composition of eriste samples

Chemical composition of enriched eriste samples areshown
in Table 2. Apparently, the moisture content of eriste samples
containing RB did not show the significant differences as
compared with that of eriste samples without RB. As can

Table 1. Some chemical properties and colour values of wheat
flour and rice bran.!:2

Wheat flour Rice bran
Moisture (%) 11.2+0.692 9.36+0.512
Ash (%) 0.51£0.06° 7.59+1.532
Protein (%)° 12.240.27° 14.2+0.172
Crude fibre (%) 0.52+0.04° 12.67+1.65%
Minerals (mg/100 g)
Calcium 27.5+0.45° 307.3+0.312
Magnesium 39.6+2.06° 415.9+3.452
Manganese 0.67+0.03° 14.86+0.182
Phosphorus 134.6+3.56° 1652+3.182
Iron 1.12+0.04° 5.71+0.512
Potassium 162.1+3.83° 886+3.352
Zinc 1.23+0.01° 4.83+0.042
Colour values
L* 93.47+0.642 67.95+1.49P
a* -0.48+0.21° 3.62+0.112
b* 9.62+0.09P 18.14+0.342
Hue angle 92.87+1.272 78.71£0.13
Saturation index 9.630.08P 18.50+0.362

1 Means followed by the same superscript letter within a row are not
significantly different (P>0.05).

2 Chemical properties are on dry matter basis.

3N x 5.70 for wheat flour; N x 6.25 for rice bran.

Table 2. Some chemical properties and mineral contents of erigte samples.!

WF:RB? Moisture  Ash (%) Calcium Iron

(%) (mg/100g)  (mg/100g)
100:0 (control)  8.03+0.18%  1.231£0.04"  35.8+0.14F 2.35+0.04¢
95:5 8.55£0.172  1.461+0.03¢ 52.0£0.17¢ 2.50+0.03%
90:10 8.17£0.342  1.880+0.01¢ 65.6£0.20¢ 2.64+0.13%
85:15 8470372 2.012+0.00° 81.7+0.37¢ 2.78+0.10b°
80:20 84240258 2.333+0.01° 954+0.41° 3.02+0.06°
75:25 8.46+0.28%  2.953+£0.002 112.9+0.45% 3.64+0.112
Mean 8.35+0.28  1.97840.02  73.9+0.29 2.82+0.08

Potassium Magnesium Phosphorus Manganese Zinc

(mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g)
178.3+2.49"  56.240.76" 157.4+£3.52" 0.74+0.03F  1.54+0.03¢
206.6+3.66°  85.0+1.85¢ 216.7+2.06° 1.40£0.04® 1.67:+0.04%
227.0+2.019  109.3+2.05¢ 282.3+1.829 2.25+0.08¢  1.82:+0.06%
289.143.78° 138.2+0.21° 351.7+3.44° 2.86+0.03°  1.99+0.13%
311.242.56° 164.242.09° 437.3+1.8° 3.41+0.03° 2.12+0.10%
394.4+3.152 187.5+1.56% 502.6£2.632 4.15+0.018  2.28+0.062
263.10£2.94 123.40+1.42 324.67+2.55 2.47+0.04  1.90+0.07

1 Duncan’s multiple range test. Means followed by the same superscript letter within a column are not significantly different (P>0.05). Values are the

average of triplicate measurements of the sample + standard deviation.
2 Ash and minerals based on dry matter.
3 RB = rice bran; WF = wheat flour.
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be observed in Table 2, RB addition (25%) increased the
ash content of the eriste from 1.231 to 2.953%. It is also
observed that higher ash content of RB, directly affected
the end product’s ash content. Pacheco de Delahaye et al.
(2005); reported that ash content of storage frozen pizza
shows increase with the stabilised rice bran enrichment.

Table 2 shows the mineral content of substituted flours
with or without RB (0, 5, 10, 15, 20, and 25%). The ash
value is indicative of the presence of high mineral content
in eriste samples. The Ca, K, P, Mg, Mn, Fe and Zn values
of eriste samples were significantly (P<0.05) affected by RB
addition levels. Substitution of RB significantly increased
the mineral content compared to control eriste. This result
in agreement with data given by Sharif et al. (2009), who
observed a gradual increase of mineral contents of cookie
samples supplemented with defatted rice bran.

Ca, Fe, K, Mg, P, Min and Zn contents of eriste containing RB
increased from 35.8, 2.35, 178.3, 56.2, 157.4, 0.74 and 1.54
mg/100 g up to 112.9, 3.64, 394.4, 187.5, 502.6, 4.15 and 2.28
mg/100 g, respectively. It has been reported that rice bran
is a good mineral source for food especially phosphorus
and potassium (Hamid-Abdul et al., 2007).

The dietary reference intakes is a system of nutrient
reference values recommendations developed by Institute
of Medicine of the US National Academy of Sciences.
Recommended dietary allowances (RDA), the daily dietary
intake level of a nutrient sufficient to meet the requirements
of nearly all (97-98%) healthy people in each life-stage and
gender group by the Food and Nutrition Board. The RDAs
(Anonymous, 1989) for adult males are 10 mg of Fe, 1.6-2.0
g of K, 350 mg of Mg, 800 mg of P, 2.3 mg of Mn and 15 mg
of Zn. When 100 g (dry matter) eriste samples substituted
with 25% RB were consumed, 36.4% of RDA for Fe, 21.9%

Table 3. Colour values and cooking properties of erigte samples.'

of RDA for K, 53.6% RDA for Mg, 62.8% of RDA for P, 180%
of RDA for Mn and 15.2% of RDA for Zn were taken by the
human body. Especially high Mn contents of eriste samples
substituted with 25% RB are important to overcome the
constant fatigue, memory problems, infertility, weight loss,
growth retardation, and developmental disorders, especially
in children and infants, abnormal formation of bone and
cartilages, nausea, vomiting, hair whitening problems which
occurs due to Mn deficiency.

Colour values of erigte samples

Colour values of eriste samples are presented in Table 3.
High brightness values (lightness) preferred and b* values
(yellowness) being variably desirable based on regional and
individual consumer preferences (Morris et al., 2000). The
differences in lightness (L*), redness (a*), and yellowness
(b*) of eriste containing RB were significant (P<0.05)
(Table 3). L* values, indicating a higher and lower degree
of lightness, of the eriste samples decreased with increase in
RB substitution. RB has a darker and more yellowish colour
compared to WF, as mentioned before in the properties
of wheat and RB in Table 1. As expected, RB colour
significantly affected the colour of the eriste samples. While
the lightness and yellowness of eriste samples decreased,
redness increased with increasing levels of RB. Chen et
al. (2011) reported that lightness (L*) values of wet and
dry dough sheet of noodle decreased with the increasing
addition of coarse, middle, and fine wheat bran significantly.
The highest redness (a*) values of eriste samples were
obtained over 20% RB substitution level. And also the lowest
yellowish (b*) colour in eriste samples was observed with
substitution level of 25% RB. In fact, these eriste samples
appeared darker than the control eriste sample. This change
observed could be attributed to the natural pigments in
brown rice bran such as polyphenols and carotenoids (Choi

WF:RB? L* a* b* Hue angle Saturation Cooking properties
index

Weight Volume Cooking

increase (%) increase (%) loss (%)
100:0 (control) 72.31£0.232  0.99+0.08° 2349+0.332 23510332  87.59+0.172  194.1£0.64¢  203.5+0.98"  6.61+0.07°
95:5 716240282 1.12#0.08°  21.18+0.23°  21.21£023°  86.97+0.20%° 1953%0.72¢  206.1+1.33¢  6.72+0.04¢
90:10 70.56+£0.11P  1.19+0.18°  18.21+0.28°  18.25£0.29°  86.27+0.52%°  200.5+0.34°  210.5+0.23¢  7.03+0.07°
85:15 69.64+0.38°  1.4620.10° 17.67£0.14¢  17.73x0.15°  85.28+0.28°  205.7+1.02°  212.840.52¢  7.170.10%
80:20 64.43+0.35¢  2.28+0.232 16.48+0.109  16.64+0.139  82.13£0.73¢ 214241162  2254+041°  7.19+0.012
75:25 63.56+0.38°  2.46+0.242 15.03+0.23°  15.23+0.26°  80.71£0.76°  215.6+0.95°  237.240.24%  7.36+0.042
Mean 68.69+0.29 1.58+0.15 18.68+0.22 18.76+0.23 84.82+0.44 204.23+0.80  215.92+0.62  7.00+0.06

1 Duncan’s multiple range test. Means with same superscript letter within a column are not significantly different (P>0.05). Values are the average of

triplicate measurements of the sample + standard deviation.
2 RB = rice bran; WF = wheat flour.
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et al., 2007). In the research of Bilgicli et al. (2006), WF
was used in tarhana production was replaced with wheat
bran up to 50% to improve the nutritional value of tarhana,
and the addition of wheat bran resulted in lower L* and
b* values. Chillo ez al. (2008) reported that lightness and
yellowness of spaghetti samples significantly decreased with
the buckwheat flour and bran. And also with increasing
levels of rice bran decreased lightness (L*) and increased
redness (a*) in noodles (Chung et al., 2012) compared to
the control.

The differences of hue angle and SI of eriste samples showed
significant differences in relation to the amount of added
RB. Saturation represents ‘vividness or dullness of a colour’
and hue angle shows how we will perceive an object’s colour.
As the RB substitution level increased, hue angle and SI
values decreased.

Cooking properties

RB substitution level was found statistically significant on
WI, VI and cooking loss of the eriste samples. Because of
its high fibre content of RB, its substitution level not only
increased WI and VI parameters but also increased the
cooking loss. The highest W1 (215.7%) and VI (237.2%)
values of eriste samples were obtained with 25% substitution
level of RB. In addition to nutritional effects, RB has
functional properties such as water binding capacity.
Gluten supplementation which added by diminishing gluten
amount in RB supplemented eriste could be caused higher
values of weight and volume increase in eriste samples
made from rice bran. Vetrimani et al. (2005) reported that
cooked weight increased with the addition of 2% gluten
into vermicelli formulation, while the solid loss remained
the same. In contrast to our findings, Bilgicli et al. (2011),
Spychaj and Gil (2005) reported that gluten addition into

Reutilisation of rice byproduct in eriste

eriste and pasta formulation decreased cooked weight and
volume increase.

In Table 3, the cooking loss (the amount of solid substance
lost to cooking water) values are presented for all eriste
samples. RB substitution level increased the cooking loss of
cooked eriste samples. The highest cooking loss value was
obtained with 25% RB addition, and RB addition with this
level increased cooking loss up to 7.36%. Dick and Youngs
(1988) reported that cooking loss of spaghetti cannot be
higher than the 7-8% dry weight of the spaghetti. In this
study cooking loss value of 25% RB addition (7.36%), is not
higher than acceptable value of cooking loss, so 25% RB
addition can be acceptable for cooking loss value.

From Table 3 it appears that the cooking loss value of eriste
sample with the 5% RB substitution level was statistically
similar with respect to the control. So 5% RB substitution
level could be considered to have acceptable cooking loss
levels. A study on the effects of buckwheat bran flour on
extrusion properties and cooking quality of spaghetti
by Manthey et al. (2004), cooking loss was greater from
spaghetti made with semolina-buckwheat bran flour than
semolina. And also Kordonowy and Youngs (1985) reported
that bran containing spagetthi samples showed higher
cooking loss. In an another work, the cooking loss values
were equal with respect to the control for the spaghetti
samples with the 10% and 20% of buckwheat flour (Chillo
et al., 2008).

Sensory properties of erigte samples

Figure 1 shows the mean range values of each attribute
evaluated. It can be noted that there are statistically
significant differences, among the evaluated seven sample
attributes (surface roughness, firmness, appearance,
stickiness, taste-odour, chewiness and overall acceptability).

6 =
[JWFRB: 1000 [JWFRB:955 [EWFRB:90:10 MWFRB:85:15 M WF:RB:80:20 M WF:RB:75:25
a a a aaa a ab

542 Ty “oy b 2 ~ b h
o _CCdde e — Cce d’ —Cd
® € d e
= 4 > dd €
w 4
= .
2 d
8 2

1 d

0 . ;

Surface roughness ~ Firmness Appearange Stickiness Taste-odour Chewiness  Overall acceptability

Figure 1. Sensory properties of eriste samples enriched rice bran blends. Bars marked with the same letter are not significantly
different for each sensory property (P>0.05). RB = rice bran; WF = wheat flour.
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Surface roughness, firmness, appearance, chewiness and
overall acceptability scores of eriste samples decreased
with RB substitution level. But stickiness values affected
positively by RB addition significantly (P<0.05) compared
to control sample. The highest stickiness scores were
obtained with 15, 20 and 25% RB added eriste samples.
Bilgicli ez al. (2011) reported that in cooked eriste samples
containing common bean flours, stickiness was positively
affected by gluten addition and also common bean and lentil
flour improved the sensory properties of eriste in terms
of taste and odour. In this study, in the case of the taste-
odour attribute, the range multiple test applied showed
a statistically significant preference between enrichment
levels with 5% RB and the flour used as control. Therefore,
the RB gives a nice aroma making it most attractive. Chillo
et al. (2008) reported that the increase of bran did not
determine an enhancement of bulkiness, adhesiveness and
firmness. In another research, Hu et al. (2009) reported
that; colour, taste, texture and overall acceptability were
not found to be significantly different (P>0.05) than control
bread when 1-3% rice bran fibre preparation was added to
the breads. In the study of Hamid-Abdul and Luan (2000),
dietary fibre prepared from defatted rice bran was used in
bread formulation and determined the functional effects
of breads, sensory evaluation revealed that the breads
incorporated with dietary fibre extracted from defatted rice
bran (both at 5 and 10%) were acceptable for the panellists.

4. Conclusions

These results provide that RB addition into eriste
formulation improved the nutritional contents of eriste
in terms of ash and mineral (Ca, K, Mg, Mn, P, Fe and
Zn) contents. RB gave the eriste samples a darker
colour as a result of natural pigmentation and high fibre
contents. RB up to 10% substitution level can be used in
the eriste formulation to enrich the eriste with minimum
adverse effect on technological properties of eriste into
consideration.

References

American Association of Cereal Chemists (AACC), 1990. Approved
methods of the American Association of Cereal Chemists, 8t Ed.
AACC, St. Paul, MN, USA.

Anonymous, 1989. Recommended dietary allowances, 10th Ed. National
Academy Press, Washington, DC, USA. Available at: http://www.
nap.edu/openbook.php?record_id=1349&page=174.

Bhattacharya, K.R., 1988. Rice bran: regional extension service
centre (rice milling). Scientific series no. 7. Department of Food,
Government of India, Central Food Technological Research Institute
(CFTRI), Mysore, India.

Bilgicli, N., Demir, M.K,, Ertas, N. and Herken, E.N., 2011. Effects
of gluten and emulsifier on some properties of eris te prepared
with legume flours. International Journal of Food Sciences and
Nutrition 62: 63-70.

Bilgicli, N., Elgiin, A., Herken, E.N., Turker, S., Ertas, N. and 1ban0glu,
S., 2006. Effect of wheat germ/bran addition on the chemical,
nutritional and sensory quality of tarhana, a fermented wheat
flour-yoghurt product. Journal of Food Engineering 77: 680-686.

Cara, L., Borel, P, Armand, M., Lafont, H., Lesgards G. and Lairon,
D., 1992. Milling and processing of wheat and other cereals affect
their capacity to inhibit pancreatic lipase in vitro. Journal of Food
Science 57: 466-469.

Chen, W.J.L. and Anderson, ].W., 1986. Hypocholesterol effects of
soluble fibre. In: Vahouny, G.V. and Kritchevsky, D. (eds.) Dietary
fibre basic and clinical aspect. Plenum Press, New York, NY, USA,
pp. 275-286.

Chen, J.S., Fei, M.]., Shi, C.L,, Tian, J.C., Sun, C.L., Zhang, H., Ma,
Z.and Dong, H.X., 2011. Effect of particle size and addition level
of wheat bran on quality of dry white Chinese noodles. Journal of
Cereal Science 53: 217-224.

Chillo, S., Laverse, ], Falcone, PM., Protopapa, A. and Del Nobile, M.A.,
2008. Influence of the addition of buckwheat flour and durum wheat
bran on spaghetti quality. Journal of Cereal Science 47: 144-152.

Choi, Y., Jeong, H.S. and Lee, J., 2007. Antioxidant activity of
methanolic extracts from some grains consumed in Korea. Food
Chemistry 103: 130-138.

Chompreeda, P., Resurreccion, V.A., Hung, Y.C. and Beuchat,
L.R., 1988. Modelling the effect of peanut and cowpea flour
supplementation on quality of Chinese-type noodles. International
Journal of Food Science and Technology 23: 555-563.

Choy, A., Morrison, P.D., Hughes, J.G., Marriott, P.J. and Small,
D.M,, 2013. Quality and antioxidant properties of instant noodles
enhanced with common buckwheat flour. Journal of Cereal Science
57:281-287.

Chung, H.J., Cho, A. and Lim, S.T., 2012. Effect of heat-moisture
treatment for utilization of germinated brown rice in wheat noodle.
LW T-Food Science and Technology 47: 342-347.

Collins, J.L. and Pangloli, P., 1997. Chemical, physical and sensory
attributes of noodles with added sweet potato and soy flour. Journal
of Food Science 62: 622-625.

Cummings, J., 1985. Cancer of the large bowel. In: Towell, H. and
Burkitt-Heaton, D. (eds.) Dietary fibre, fibre-depleted foods and
disease. Academic Press, London, UK, pp. 161-184.

Daou, C. and Zhang, H., 2011. Physico-chemical properties and
antioxidant activities of dietary fiber derived from defatted rice
bran. Advance Journal of Food Science and Technology 3: 339-347.

Dick, J.W. and Youngs, V.L., 1988. Evaluation of durum wheat semolina
and pasta in the United States. In: Fabriani, G. and Lintas, C. (eds.)
Durum wheat: chemistry and technology. American Association
of Cereal Chemists, St. Paul, MN, USA, p 237-48.

Dukehart, M.R., Dutta, S.K. and Vaeth, J., 1989. Dietary fibre
supplementation: effect on exocrine pancreatic secretion in man.
American Journal of Clinical Nutrition 50: 1023-1028.

Fares, C., Platani, C., Baiano, A. and Menga, V., 2010. Effect of
processing and cooking on phenolic acid profile and antioxidant
capacity of durum wheat pasta enriched with debranning fractions
of wheat. Food Chemistry 119: 1023-1029.

Ge, W, Liu, L., Chen X. and Jin J., 2011. Can noodles be made from
millet? An experimental investigation of noodle manufacture

together with starch grain. Analyses Archaeometry 53: 194-204.

254

Quality Assurance and Safety of Crops & Foods 6 (2)


http://www.nap.edu/openbook.php?record_id=1349&page=174.
http://www.nap.edu/openbook.php?record_id=1349&page=174.

Gerhardt, A.L. and Gallo, N.B., 1998. Full-fat rice bran and oat bran
similarly reduce hypercholesterolemia in humans. Journal of
Nutrition 128: 865-869.

Goni, I. and Gamazo, C.V,, 2003. Chickpea flour ingredients slows
glycemic response to pasta in healthy volunteers. Food Chemistry
81:511-515.

Hamid-Abdul, A. and Luan, Y., 2000. Functional properties dietary
fiber prepared from defatted rice bran. Food Chemistry 68: 15-19.

Hamid-Abdul, A., Sulaiman, R.R., Osman, A. and Saari, N., 2007.
Preliminary study of the chemical composition of rice milling
fractions stabilized by microwave heating. Journal of Food
Composition and Analysis 20: 627-637.

Handoyo, T., Maeda, T., Urisu, A., Adachi, T. and Morita, N., 2006.
Hypoallergenic buckwheat flour preparation by Rhizopus oligosporus
and its application to soba noodle. Food Research International
39: 598-605.

Hargrove Jr., K.L., 1994. Processing and utilization of rice bran in the
United States. In: Marshall, W.E. and Wadsworth, J.I. (eds.) Rice
science and technology. Marcel Dekker Inc., New York, NY, USA,
pp. 381-404.

Hu, G., Huang, S., Cao, S. and Ma, Z., 2009. Effect of enrichment with
hemicellulose from rice bran on chemical and functional properties
of bread. Food Chemistry 115: 839-842.

Hu, W., Wells, J.H., Shin, T.S. and Godber, J.S., 1996. Comparison of
isopropanol and hexane for extraction of vitamin E and oryzanols
from stabilised rice bran. Journal of American Oil Chemists Society
12:1653-1673.

Jeffers, H.C., Noguchi, G. and Rubenthaler, G.L., 1979. Effect of legume
fortifiers on quality of udon noodles. Cereal Chemistry 56: 573-580.

Ju, Y. and Vali, S.R., 2005. Rice bran oil as a potential resource for
biodiesel: a review. Journal of Scientific and Industrial Research
64: 866-882.

Kaur, L., Singh, J. and Singh, N., 2005. Effect of glycerol monostearate
on the physico-chemical, thermal, rheological and noodle making
properties of corn and potato starches. Food Hydrocolloids 19:
839-849.

Kordonowy, R.K. and Youngs, V.L., 1985. Utilization of durum bran
and its effect on spaghetti. Cereal Chemistry 62: 301-308.

Kruger, J.E., Hatcher, D.W. and Anderson, M.J., 1998. The effect of
incorporation of rye flour on the quality of oriental noodles. Food
Research International 31: 27-35.

Kulkarni, S.S., Desai, A.D., Ranveer, R.C. and Sahoo, A.K., 2012.
Development of nutrient rich noodles by supplementation with
malted ragi flour. International Food Research Journal 19: 309-313.

Mahmoud, E.A.M., Nassef, S.L. and Basuny, A.M.M., 2012. Production
of high protein quality noodles using wheat flour fortified with
different protein products from lupine. Annals of Agricultural
Science 57: 105-112.

Manthey, F.A., Yalla, S.R., Dick, T.J. and Badaruddin, M., 2004.
Extrusion properties and cooking quality of spaghetti containing
buckwheat bran flour. Cereal Chemistry 81: 232-236.

Morris, S., Jeffers, H.C. and Engle, D.A., 2000. Effect of processing,
formula and measurement variables on alkaline noodle color-toward

an optimized laboratory system. Cereal Chemistry 77: 77-85.

Reutilisation of rice byproduct in eriste

Oh, N.H,, Seib, P.A. and Chung, D.S., 1985. Noodles. III. Effects of
processing variables on quality characteristics of dry noodle. Cereal
Chemistry 62: 437-440.

Osorio-Diaz, P,, Agama-Acevedo, E., Mendoza-Vinalay, M., Tovar,
J. and Bello-Pérez, L.A., 2008. Pasta added with chickpea flour:
chemical composition, in vitro starch digestibility and predicted
glycemic index. Ciencia Y Tecnologia Alimentaria 6: 6-12.

Ozkaya, B., Ozkaya, H., Bayrak, H. and Gékpinar, E.,, 2004. Effects
of drying processes on noodle quality. In: Proceedings of the
Traditional Foods Congress. Van, Turkey, September 23-24, 2004,
pp. 60-66.

Ozkaya, B., Ozkaya, H. and Biiyiikikiz, E., 2001. The cooking properties
of ‘Eriste’ (Turkish noodle) produced by traditional methods.
Getreide Mehl und Brot 55: 120-125.

Pacheco de Delahaye, E., Jime'nez, P. and Pe’rez, E., 2005. Effect of
enrichment with high content dietary fiber stabilized rice bran flour
on chemical and functional properties of storage frozen pizzas.
Journal of Food Engineering 68: 1-7.

Prakash, J., 1996. Rice bran proteins: properties and food uses. Critical
Reviews in Food Science and Nutrition 36: 537-552.

Reungmaneepaitoon, S., Sikkhamondhol, C. and Tiangpook, C.,
2006. Nutritive improvement of instant fried noodles with oat
bran songklanakarin. Journal of Science and Technology 28: 89-97.

Salunkhe, D.K., Chavan, ].K., Adsule, R.N. and Kadam, S.S., 1992. Rice.
In: Salunkhe, D.K. (ed.) World oilseeds: chemistry, technology and
utilization. Van Nostrand Reinhold, New York NY, USA, pp. 424-448.

Sandhu, K., Kaur, S. and Mukesh, M., 2010. Studies on noodle quality
of potato and rice starches and their blends in relation to their
physicochemical, pasting and gel textural properties. LW T-Food
Science and Technology 43: 1289-1293.

Saunders, R.M., 1990. The properties of rice bran as a food stuff.
Cereal Foods World 35: 632-662.

Sharif, M.K., Butt, M.S., Anjum, EM. and Nawaz, H., 2009. Preparation
of fiber and mineral enriched defatted rice bran supplemented
cookies. Pakistan Journal of Nutrition 8: 571-577.

Sotelo, A., Sousa, V., Montalvo, 1., Hernandez, M. and Hernandez-
Aragon, L., 1990. Chemical compositionof different fractions of
Mexican varieties of rice obtained during milling. Cereal Chemistry
67:209-212.

Spiller, G.A., Chernoff, M.C., Hill, R.A., Gates, J.E., Nassar, J.J. and
Shipley, E.A., 1980. Effect of purified cellulose, pectin and a low
residue diet on fecal volatile fatty acids, transit time and fecal weight
on humans. American Journal of Clinical Nutrition 33: 754-759.

Spychaj, R. and Gil, Z., 2005. Effects of adding dry gluten powder to
common wheat flour on the quality of pasta. Electronic Journal of
Polish Agricultural Universities 8: 19.

Vetrimani, R., Sudha, M.L. and Rao, P.H., 2005. Effect of extraction
rate of wheat flour on the quality of vermicelli. Food Research
International 38: 411-416.

Wrick, K.L., Robertson, ].B., Van Soest, PJ., Lewis, B.A., Rivers, ].M.,
Roe, D.A. and Hackler, L.R., 1983. The influence of dietary fibre
source on human intestinal transit and stool output. Journal of
Nutrition 113: 1464-1479.

Xu, Z., 1998. Purification and antioxidant properties of rice bran
y-oryzanol components. PhD dissertation. Louisiana State
University, Baton Rouge, LA, USA.

Quality Assurance and Safety of Crops & Foods 6 (2)

255






