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EFFECT of hydrocolloids on the quality evaluation of flour based
noodles from Horse Chestnut
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Abstract. The present study was focused to investigate the effects of hydrocolloids (guar gum and xanthan gum) at
additional levels (1%, 2% and 3%) on the noodle characteristics prepared from horse chestnut flour. The qualities of
noodles prepared from horse chestnut flour were compared with wheat flour based noodles in terms of cooking
characteristics, textural and sensory properties. The hydrocolloid addition in noodles resulted in improvement of
cooking and textural qualities in consistent to control sample. The incorporation of 3% gum significantly increased
cooking properties and the firmness of cooked noodles. The results of the sensory evaluation based on a nine point
hedonic scale revealed that apart from the control, noodles with 3% gum were acceptable to the panellists.
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1 Introduction
Noodles, a traditional staple food in many Asian
countries, have been consumed for thousands of years. It
is becoming increasingly popular worldwide for its
convenience, low cost, availability of various products
with desirable sensory attributes having varied taste and
texture, beneficial nutrition, and long shelf-life. It is
considered as one of the main carbohydrate-based foods
generally prepared from wheat flour. Globally, the
consumption of wheat noodles is second only to bread
[1, 2] with nearly 40% of wheat being processed into
noodles in Asia [3, 4]. Noodles are generally prepared
by mixing raw materials, dough sheeting, and cutting
[5]. Nowadays, noodles can be made from various cereal
and non-cereal flours like wheat, rice, buckwheat,
millets, etc.
Hydrocolloids are classified as thickening or
gelling agents, added to foods for improving the stability
and texture of foods [6]. Their high polymeric nature and
the interactions among polymer chains results in the
improvement of mouth feel and viscosity when dissolved
or dispersed in food systems [7]. The presence of
hydrocolloids increases the eating experience by
improving hardness, cutting force, gumminess, and
chewiness in noodle making [8].
Diversification of horse chestnut utilization into
a variety of food products would support the national
food security. In particular, the use of horse chestnut
gives health benefits with respect to its flavonoid,
protein, vitamin and mineral content [9]. In addition, the
a

presence of phenolic compounds that function as
antioxidants and dietary fibre, also contribute to
functional food properties of horse chestnut. Therefore,
the present study was performed to identify the cooking
and textural characteristics as well as sensorial attributes
of noodles prepared from horse chestnut flour. In
addition, attempts have been made to improve the
noodle-making property of horse chestnut flour by
adding hydrocolloids such as guar gum and xanthan
gum.

2. Material and methods
2.1 Flour preparation
Horse Chestnut flour was prepared as per the method
reported in our previous study [10].
2.2. Noodle preparation
Noodles were prepared following the method described
by Yoo et al. [11]. The noodle formulation consisted of
100 g of native horse chestnut flour and 34 ml of
distilled water. Two types of hydrocolloids were added
to the flour at levels of 1%, 2% and 3%. Wheat flour was
taken as control sample. The prepared dough was placed
to rest in a plastic bag for 20 min. After that, the dough
was processed through a small noodle machine (Mode
JMTD-168/140, Beijing, China) with the roller gap
reduced gradually, to get dough sheets. The dimensions
of the resultant noodle strands were 1 mm in width and
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0.8 mm in thickness. The noodles were then dried at
60°C for 2–3 h and stored in sealed polyethylene bags.
2.3. Cooking properties
2.3.1. Cooking time

The data reported are an average of three replications.
Significance was defined at P < 0.05 by using Duncan’s
multiple range test.

3 Results and discussion

Noodles (5 g) were cooked in 100 ml of boiling distilled
water in a 250 ml beaker. Noodles were cooked until
disappearance of white core as judged by squeezing
between two glass slides.
2.3.2. Cooked weight and solids loss
The cooking properties of noodles were determined
according to the method of Lee et al. [12]. Noodles (10
g) were boiled in distilled water (150 mL) for 10 min.
After boiling, the cooked noodles were allowed to drain
for 5 min using a strainer and the cooked water was
collected and dried in an oven (105°C) and weighed for
solids loss. The cooking loss was expressed as a
percentage of solid loss during cooking. Cooked noodles
were also weighed for gain in cooked weight.

3.1. Cooking characteristics of noodles
Noodles were prepared from horse chestnut flour using
hydrocolloids viz. xanthan gum and guar gum in
different proportions and were tagged as:
HCNO: Native Horse Chestnut flour noodles
XG1: Noodles with 1% xanthan gum
XG2: Noodles with 2% xanthan gum
XG3: Noodles with 3% xanthan gum
GG1: Noodles with 1% guar gum
GG2: Noodles with 2% guar gum
GG3: Noodles with 3% guar gum

2.3.3. Water uptake percentage (g/100 g)
The water uptake is the difference in the weight of
cooked noodle versus uncooked noodles, expressed as
the percentage of weight of uncooked noodles [13].
Cooked noodles were rinsed with cold water
and drained for 30 s then weighed to determine the
cooking gain. The analysis indicates the amount of water
absorbed by the noodle during cooking process.
2.4. Textural properties of cooked noodles
Texture is one of the critical characteristics in quality
evaluation of noodles. Elasticity, adhesiveness and
firmness are the main parameters that are measured in
texture evaluation of noodle [14, 15]. Noodles with
smooth, soft and elastic texture are consumed in Japan
while in China and Korea firmer texture is preferred
[16]. Textural properties of cooked noodles were
evaluated by texture profile analysis (TPA) using the
TA-XT2 Texture Analyzer (Stable Micro Systems,
England) within 5 min after cooking. A single strand of
each noodle sample was cut to 2.5 cm length. A set of
five strands of cooked noodles was placed parallel on a
flat metal plate and compressed to 70% of their original
height using compression platen probe at a speed of 1.0
mm/s. From force–time curves of the TPA, hardness,
adhesiveness, springiness, cohesiveness, gumminess,
chewiness and adhesiveness were determined.
2.5. Sensory evaluation of noodles
Sensory evaluation was conducted for the cooked noodle
samples and a semi trained panel of twenty five
members evaluated the noodles using a 9 point hedonic
scale ranging from 1 (extremely disliked) to 9
(extremely liked). The panellists were asked to score for
slipperiness, firmness, chewiness, tooth packing,
appearance and overall acceptability.
2.6. Statistical analysis

A: Control noodles; B: Noodles with 3% xanthan gum;
C: Noodles with 3% guar gum; D: Noodles with 2%
guar gum; E: Noodles with 1% guar gum; F: Native
Horse Chestnut flour noodles; G: Noodles with 1%
xanthan gum; H: Noodles with 2% xanthan gum
Table 1. Cooking properties of noodles
Sampl Cooking
Cooked
e
time
weight (%)
(min)
Contr 7.10 ±0.16b 26.14±0.24c
ol

2

Cooking loss
(%)
4.96±0.11e

Water
uptake
(g)
162±2.06a
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4.62±0.12f 18.43±0.21g

10.01±0.13a 108±1.87g

XG1 5.12±0.14e 20.14±0.18f

8.76±0.12c 117±1.48f

HCN
O

XG2

7.01±0.09b 23.37±0.22e

6.34±0.09d

138±2.01c

XG3

7.68±0.11a 27.87±0.14a

4.82±0.17e

154±1.75b

GG1

5.47±0.17d 19.97±0.19f

9.01±0.18b

118±1.39f

GG2

5.86±0.08c 24.38±0.23d

6.47±0.12d

124±2.09e

GG3

7.21±0.16b 26.72±0.11b

5.01±0.08e

134±1.68d

Means in a column with same superscript do not differ
significantly (p<0.05).

Cooking quality of noodles is the most
important characteristic for consumers and therefore of
great importance to processing industry. Cooking
characteristics including cooking time, cooked weight,
cooking loss and water uptake of noodles are presented
in Table 1. Mean cooking time for control, native and
XG and GG noodles varied significantly (Table 1).
Cooking time of the XG noodles ranged from 5.12 to
7.68min while for GG noodles it ranged from 5.47 to
7.21min. The water absorption rate was found to be
improved in noodles with hydrocolloid than noodles
with native HCN flour. Cooking losses are one of the
main parameters taken into consideration during the
assessment of noodle quality [16]. The results showed
less cooking loss in XG3 and GG3 noodle samples. The
results also revealed increased weight gain from 20.14 to
27.87% in XG noodles and 19.97 to 26.72% in GG
noodles with increased gum concentration. The
differences in the cooking quality were attributed
primarily to the hydrocolloid fraction that provides as a
binder for more retention of water within the noodles.
property and the mouth-feel of noodles since it
Sample

Firmness (N)
16.21±1.14a
9.93±0.89f
12.10±1.11de
14.23±1.06ac
16.2±1.18a
11.24±1.04ef
13.46±1.12bcd
15.1 ±1.18ab

Control
HCNO
XG1
XG2
XG3
GG1
GG2
GG3
Table

2.

Textural

properties

Adhesiveness
(N mm)
0.36±0.05b
0.36±0.04b
0.49±0.10a
0.50±0.09a
0.30±0.01b
0.52±0.06a
0.58±0.07a
0.32±0.08b
of

cooked

is concerned as an indicator of the extent of disruption of
the noodle structure during mastication. A nonsignificant difference in cohesiveness was observed
between the HCNO, XG and GG noodles. The
chewiness values for the control, HCNO, XG and GG
noodles were observed to have a non significant
difference with GC3 sample having the highest value.
3.2. Textural properties
The textural properties of the noodles prepared with
wheat flour, horse chestnut flour and hydrocolloid
blends are shown in Table 2. The textural properties
were significantly changed in all the textural parameters
except for the adhesiveness and cohesiveness values of
control and horse chestnut flour-based noodles (p <
0.05). In general, the addition of hydrocolloids to horse
chestnut flour-based noodles enhanced their firmness
values. Though all the samples with hydrocolloids are
fair considering the firmness of the noodles but XG3 and
GG3 compete favourably with the control sample. The
incorporation of hydrocolloid increased the firmness of
noodles from 9.93 to 16.2N (XG sample) and 9.93 to
15.1N (GG sample), respectively. Compared to the
values of the control noodles, the firmness of noodles
with 3% hydrocolloids was increased. On the other hand,
the control noodles without hydrocolloids exhibited a
lower cohesiveness compared to the noodles with added
hydrocolloids. Cohesiveness affects the cooking
property and the mouth-feel of noodles since it is
concerned as an indicator of the extent of disruption of
the noodle structure during mastication. A nonsignificant difference in cohesiveness was observed
between the HCNO, XG and GG noodles. The
chewiness values for the control, HCNO, XG and GG
noodles were observed to have a non significant
difference with GC3 sample having the highest value.

Cohesiveness
0.58±0.04d
0.57±0.03d
0.69±0.07ac
0.67±0.06bc
0.64±0.02bcd
0.76±0.05a
0.67±0.03bc
0.71±0.01a

noodles

Means in a column with same superscript do not differ significantly (p<0.05).

3

Springiness (mm)
0.91±0.15a
0.89±0.11a
0.87±0.13a
0.74±0.16ab
0.63±0.18ad
0.81±0.14a
0.66±0.12ac
0.51±0.18bcd

Chewiness
(N*mm)
9.47±0.15c
5.71±0.12f
8.38±0.083
9.64±0.16c
10.38±0.14b
8.58±0.09e
9.15±0.11d
10.87±0.13a
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Table 3. Sensory characteristics of cooked noodles
Sample

Slipperiness

Firmness

Chewiness

Control

4.97±1.54bcd

8.31±1.46a

6.64±1.43ac

Tooth
packing
6.40±0.67a

Appearance
8.50± 0.53a

Overall
acceptability
8.00 ± 2.43a

HCNO

5.01±1.23bcd

4.10±1.34bc

4.68±1.25cd

4.11±0.56cde

4.44±0.31d

5.5±2.15d

XG1

6.26±1.41ac

5.40±1.25bc

5.19±1.31cd

4.70±0.81be

5.10±0.46d

6.80±1.87c

XG2

7.78±1.18a

6.38±1.51ab

6.50±1.26ad

5.13±0.91bc

6.56±0.62c

7.62±1.64b

XG3

8.41±1.34a

8.5±1.32a

8.76±1.13a

6.38±0.76a

8.67±0.88a

8.16±1.96a

GG1

6.18±1.14ad

4.67±1.17bc

6.09±1.41bcd

4.89±0.64bd

6.42±0.37c

6.8±2.04c

GG2

7.31±1.39ab

6.33±1.24ac

7.89±1.20ab

5.78±0.43ab

7.53±0.41b

7.24±2.51b

GG3

8.36±1.28a

8.13±1.12a

8.75±1.35a

6.75±0.51a

8.64±0.58a

8.04±1.67a

Means in a column with same superscript do not differ significantly (p<0.05).

3.3. Sensory evaluation
Sensory evaluation is nearest to a consumer's
estimation and remains the most reliable test as it
allows the overall characteristics of cooked noodles to
be evaluated. As shown in Table 3, the sensory
attributes including slipperiness, firmness, chewiness,
tooth packing, appearance and overall acceptability
differ significantly among the horse chestnut noodles
with different levels of xanthan and guar gum and the
control noodles.
Native noodles were found to have least score
while XG3 and GG3 samples were rated highest for
slipperiness, firmness, chewiness, tooth packing and
appearance. The overall acceptability of XG3 and GG3
noodles appeared to have non-significant correlation
with the control sample. This finding might conclude
that using the hydrocolloid as a proportional
substitution for horse chestnut flour up to 3% could
obtain the similar quality and pleasant appearance as
control wheat flour noodles.
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