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Abstract

The changes in the mechanical model parameters during cooking and subsequent storage, were related
to the sensory quality of the noodles. The sensory hardness and chewiness were tested by Milestone method
and the overall preference was evaluated by hedonic scale test.

Hardness was affected primarily by increasing cooking time and in lesser degree by storage time after-
cocking. Chewiness was diminished by increasing cooking time and subsequent storage. The preference of
wheat flour noodle was not significantly affected by cooking time, while that of wheat-sweet potato starch
noodle decrqased significantly by excess cooking time.

Instantaneous elasticity represented the softness of noodle. The elastic components and viscosity com-
ponents had significant relationship with the sensory quality of wheat noodle.

On the other hand the retardation time was important for the sensory quality of wheat-sweet potato starch
noodle.

Introduction

In the previous papers’? the mechanical model
parameters of wheat flour noodle and wheat-sweet
potato starch noodle were determined.

Some of the parameters, for instance, instantaneous
elasticity, retarded elasticity, retarded viscosity, retar-
dation time and Newtonian viscosity showed certain
tendency of change during cooking and subsequent

storage, depending on the type of noodle. Although the

mechanical model parameters are well defined
physically, their effect on the ultimate sensory quality,
particulary textural parameters of noodles, are not
understood. The textural manifestation of mechanical
characteristics are very complicate. In addition, sensory
textural parameters of noodles are not defined satisfac-
torily yet.

Lee and Park® surveyed the texture describing ter-
minology for Korean noodles and concluded that hard-
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ness, chewiness, springiness, adhesiveness were the im-
portant textural parameters.

The present study tested the relationship between
sensory quality and the mechanical model parameters,
which were determined by creep test in the previous
paper®, of traditional Korean noodles.

Materials and Methods

Test samples

The Korean wheat flour noodle and wheat-sweet
potato starch noodle were cooked and stored as describ-
ed in the previous paper.®

Mechanical model parameters

The data of the mechanical model parameters of
cooked and stored noodles reported in the previous
paper were used.®?

Sensory evaluation

The sensory panel were consisted of 12 members
selected from the graduate students of the Department
of Food Technology of Korea University. Panels were
trained for the sensory techniques to be used. The panel
leader made certain that they understood the methods,
scales, score sheets and terminology to be used in the
test.

Samples were coded by three-digit random number,
and were served randomly in order to avoid ‘‘position”
and “contrast” effects described by Peryam and
Pilgrim.9) The randomized samples were presented
simultaneously to the judges who were instructed to
taste from left to right. Samples were all served at room
temperature which was the similar temperature condi-
tion for the creep test.

According to the result of Lee and Park,® the hard-
ness and chewiness of noodles were tested by Milestone
method. The Milestone method which was firstly in-
troduced by Lee et al.® to evaluated cheese texture was
modified as follows by using the results of preliminary
ranking test and the standard rating scale of Szczesniék
et al.®

From a preliminary ranking test the milestone for
texture of wheat flour noodle was adjusted so that score
of 2 would represent hardness and chewiness of 4 min
cooked noodle, and score of 6 for hardness of 10 min
cooked and chewiness of 4 hrs stored noodle. Hardness
of wheat-sweet patato starch noodle was adjusted for 2
min cooked one to have a score of 2 and one cooked for 6
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min to be 6. Chewiness score of 2 min cooked wheat-
sweet potato starch noodle the and one stored for 12 hrs
were adjusted to be 2 and 6, respectively.

Using these milestones, each panelist was asked to
set up their own scale using reference samples. At the
same time, the hedonic scale test was also made with the
same samples.

The test samples were provided immediately after
the standards were tasted, and the panelists were asked
to give the hardness and chewiness ratings for each sam-
ple according to their reference scale. In this way, the
sensory stimulation was quantified in relation to the
given milestones. Fig. 1 shows the master chart used for
the milestone method for sensory testing. The results of
Milestone and Hedonic scale methods were evaluated
by variance analysis and Duncan’s Multiple Range
Test.?

MILESTONE TEST
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Fig. 1. An example of the master chart used for the
Milestone method of sensory evaluation
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Results

Sensory evaluation of cooked noodles

Table 1 and 2 show the quantitative sensory rating of
11 kinds of wheat flour noodles and wheat-sweet potato
starch noodle samples, respectively. The rating scores
of reference sample tested were quite similar to the
reference number given.

The data showed that significant differences in hard-
ness and chewiness between samples were existed in
both wheat flour noodle and wheat-sweet patato starch
noodle.

The differences between samples were tested by us-
ing Duncan’s Multiple Range Test within 5% level of
significance. The samples are presented in order from
most soft to most firm in hardness and most tender to
most tough in chewiness.

The hardness of wheat flour noodle showed the
following results.

ClZ ClO SZ4 SZ CB SIZ S4 Sﬁ CG C4 CZ

The broken underlines divides the groups which are
significant difference. The results indicated that the
hardness of wheat flour noodle became noticeably soft
by cooking longer than 10 min. Cooking up to 6 min did
not significantly change the hardness. Storage of cooked
noodle slightly decreased the hardness, but storage time
up to 24 hrs did not appear to change much the hardness
of the product.

The result of chewiness test of wheat flour noodle
was as follows.

Sy4 S12 C12 5656 54 Cy Cs C, Cg &

The most chewy character of wheat noodle was attained
by cooking for 4 min. Storage of cooked noodle
diminished the chewiness significantly.
The result of hardness test of wheat-sweet potato
starch noodle was as follows.
C10C65125, 5,55 C, Sy C3C, Cy

The hardness of wheat-sweet potato noodle decreased
significantly by cooking over 6 min. The effect of
storage after cooking was less prominent compared to
wheat flour noodle.

The result of chewiness test of wheat-sweet potato
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Table 1. Means of sensory parameters for wheat flour
noodle

Source of Milestone

variation Hedonic scale®

Hardness¢ Chewiness?

Cca2 1.40 3.56 8.30
C4 2.11 2.00 5.30
Cé6 2.50 4.25 3.30
(OF ) 4.85 3.50 3.50
C18 5.38 4.44 4.00
C12 6.62 5.25 4.10
Sh2 5.00 4.69 5.00
S4 4.55 4.44 5.80
S6 3.80 4.94 5.60
S12 4.55 5.25 5.60
524 5.05 5.44 5.90
Significance  p 0.005 p 0.05 p 0.005
level

2Cooking time in minutes

bStorage time in hours after cooking for 6 min.

¢The hardness scale was adjusted so that wheat flour
noodle cooked for 4 min would have a standard rating of
2 and the one cooked for 10 min a standard rating of 6 on
a total scale of 1-7.

9The chewiness scale was adjusted so that wheat flour
noodle cooked for 4 min would have a standard rating of
2 and the one stored for 4 A7s a standard rating of 5ona
total scale of 1-7.

€Points checked on scale scored with 1 = Like extremely
and 9 = Dislike Extremely.

starch noodle was as follows.
C105125,C5 52, S, S6C4Cis GG,

It showed that the chewiness was influenced mainly by
cooking time. Cooking over 6 min and storage after
cooking diminished the chewiness of wheat-sweet
potato starch noodle.

The results of hedonic score method were also shown
in Table 1 and 2. The samples are presented in order
from dislike extremely to like extremely.

Results of hedonic scale test in wheat noodle was as
follows.

Sz Sp4S4S6S12C4 53 Cyp €1 Cg G
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Table 2. Means of sensory parmeters for wheat-sweet

potato starch noodle
Source of Milestone
variation Hedonic scale®
Hardness® Chewinessd

C1.5 1.38 242 3.33
C2 2.00 2.08 3.56
C3 331 2.25 3.00
C4 4.06 2.83 4.44
C6 6.44 4.58 7.11
C10 6.81 6.17 8.44
sh2 4.38 4.67 4.33
S4 431 4.42 4.67
S6 4.19 442 5.22
S12 444 5.25 5.33
S24 3.63 442 6.89

Significance  p 0.005 p 0.05 p 0.005
level

2Cooking time in minutes.

bStorage time in hours after cooking for 3 min.

¢The hardness scale was adjusted so that wheat and
sweet potato starch noodle cooked for 2 min would have
a standard rating of 2 and the one cooked for 6 min a
standard rating or 6 on a total scale of 1-7.

9The chewiness scale was adjusted so that wheat sweet
potato starch noodle cooked for 2 min would have a stan-
dard rating of 2 and the one stored 12 hrs a standard
rating of 6 on a total scale of 1-7.

*Points checked on scale scored with 1=Like Extremely
and 9=Dislike Extremely.

C, was significantly disliked than other samples, which
was presumably due to incomplete cooking. Wheat noo-
dle cooked for 6 min was most liked by panel and cook-
ing up to 12 min did not affect the preference, while
storage after cooking reduce the preference significant-
ly.

The result of hedonic scale test for wheat-sweet
potato starch noodle was as follows.

C10C65245125,C, 5,5, C, €154

Over cooking and long term storage after cooking were
detrimental to the taste quality. A significant less
preference was found in compaired to C,,, C; and S,,,
Sy Sy Cps Sy, S, Gy, C, ¢ and Cg, while S, was less
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preferable than C,, C,, C; but not significantly dif-
ferent from S, C,, S, and S;.

Correlation between mechanical model parameters

evaluation data

Correlation between sensory data and the
mechanical model parameters reported in the previous
paperll) were computed. The correlation coefficients
between sensory mean value and mechanical model
parameters of wheat noodle and wheat-sweet potato
starch noodle are shown in Table 3 and 4, respectively.

For wheat noodle, sensory hardness were well cor-
related with instantaneous elasticity, E,, retarded
viscosity ™ which meant that the higher instantaneous
elasticity and higher retarded viscosity were represen-
ting lower degree of hardness. Hedonic score were
highly correlated with instantaneous elasticity, E,,
retarded elasticity Er;, E; +Er +Er, and 7. (Newto-
nian Viscosity) + 7.+ %. .Itindicates that the less in-

Table 3. correlation coefficient between sensory
parameters and mechanical model parameters

of wheat noodle
Mechanical Sensory parameter(Y)
parameters(X){  Milestone Hedonic scale
Hardness Chewiness
Instantaneous
elasticity,
E, 0.653* 0.303 0.798*
Retarded
elasticitity, Er
Er, 0.264 -0.275 -0.658*
Er, 0.165 -0.170 -0.318
Er, +Er, 0.232 -0.241 -0.524*
Retarded
viscosity, %
Ne 0.604* 0.174 -0.529
Pes -0.069 -0.144 0.186
Ter + Tea 0.591 0.164 -0.511
Retaralion
time 7
7 0.588 0.433 -0.105
% -0.182 -0.118 0.472
nt+ T 0.540 0.409 -0.044
Newtonian
viscosity, 7x  -0.202 -0.443 -0.354
Ey+Er +Er, 0422 -0.058 -0.691*
N+ Tt Tt 0.150 -0.330 -0.651
*:P 0.05
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Table 4. Correlation coefficient of wheatsweet potato
starch noodle between sensory parameters
and mechanical model parameters

Mechanical Sensory parameter(Y)

parameters(X) | Mlestone Hedonic scale
Hardness Chewiness
Instantaneous
elasticity,
E, 0.086* 0.466 0.505*
Retarded
elasticitity, Er
Er, 0.176 -0.308 -0.007*
Er, 0.754 0.394 0.519
Er, +Er, 0.548* 0.037 0.297
Retarded
viscosity, 3.
Ter 0.254 -0.210 -0.022
Ter 0.656* 0.409 0.482
T+ % 0374 -0.127 0.071
Retaralion
time, T
) 0.685* 0.514 0.422
& 0.688* 0.369 0.692*
n+Tno 8824 0.577 0.572*
Newtonian
viscosity, 0.018 -0.382 -0.159
Eq+Er, +Er, 0.579* 0.068 0.319
N+ I+ 0.090 -0.342 -0.118
*:P<0.05
Table 5. Relationship between sensory preference and
mechanical model parameters
Type of noodle Sensory preferance (Y) P
Wheat noodle Y = 5.34 +0.63X, - 0.01X, 0.004
Wheat-sweet
potato starch Y = 8.64 + 1.04X, - 0.05X, 0.14
noodle

X,: Instantaneous elastic modulus (Ep): x 10 dynCm2
X,: Retardation time ( 7. ): sec

stantaneous elasticity and the larger elastic components
and viscosity conponents represents the greater accep-
tance. The relationship between chewiness and
mechanical parameters was not approved.

For wheat-sweet potato starch noodle, sensory hard-
ness was highly correlated with E, Ery, 72, and the
retardation times 7+ 7, , which indicated that the higher
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instantaneous elasticity and longer retardation time
represented low value of hardness. Chewiness were not
significantly related to the mechanical parameters.
Hedonic scores were related to the retardation time in
creep test. Summarizing these results, the regression
equations relating the mechanical parameters to the
hedonic sensory quality were made as shown in Table 5.
The instantaneous elasticity and retardation time were
considered very important parameters representing the
sensory quality of Korean noodle.
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