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The Physical Characteristics of Chinese Hand-made and Machine-made Noodles
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Abstract

Both hand-made and machine-made Chinese noodles are popular in Korea. In this study, each type was evaluated in
terms of its physical properties to rigorously determine for consumers which one has better qualities. The noodles were
instrumentally measured for color, size, moisture content, density, viscoelasticity, and cutting force. The behaviors of the
noodles were visually observed during cooking, and sensory evaluations were performed with the cooked noodles. The
hand-made raw noodles were less dense, had higher moisture content, and generated more bubbles during cooking than
the machine-made noodles. This indicated that the hand-made noodles contained more entrapped air, thereby resulting
in the above physical characteristics. The change in noodle size after cooking was greater in the hand-made noodles,
indicating that more entrapped air in expansion escaped during cooking and was replaced by water. The cutting force
and viscoelasticity of the hand-made noodles were lower, and were controlled by viscous properties, respectively. These
results agreed with the fact that the hand-made noodles had higher moisture content and lower density. In the sensory
evaluation, the hand-made noodles presented lower hardness, but higher elasticity. It was inferred that the hand-made
noodle dough underwent repeated processes of folding and extending, resulting in better developed of the gluten structure.
Consequently, the hand-made noodles were determined to be different than the machine-made noodles in terms of
instrumental measurements and sensory observations, suggesting that the hand-made noodles had superior textural

properties.
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Fig. 1. Photograph of Volodkevich bite jaws.
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Table 1. Hunter's L, a, b values for Chinese hand-made
and machine-made noodles

Color values

Sample
L a b
Raw  Hand-made  87.5:04"° -15:03" 15204°
noodle  p\fachine-made  85.4+04° -18+0.1° 18.840.3°
Cooked  Hand-made 682405 -2.6£02° 11.5+02°
noodle  \fachine-made  68.0604° —4.6:02° 15303

Y MeanstSD from 25 measurements.

** Same letters mean the absence of the significant difference bet-
ween two averages of hand-made and machine-made noodles
(t<t,, n-1) at the level of a=5%.
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Table 2. Size of hand-made and machine-made chinese
noodles

Samole Width IV Width T2
P (mm) (mm)
Raw Hand-made 224037 3.2402°
noodle  Machine-made 2.1+0.3" 2.7402°
Cooked  Hand-made 2.940.1° 3.7403°
noodle  Machine-made 2.540.1° 3.3+0.3%
D Width T: long.

D Width T: short.

? MeanstSD from 25 measurements.

*® Same letters mean the absence of the significant difference
between two averages of hand-made and machine-made noo-
dles (#<to, n-1) at the level of a=5%.
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Fig. 2. Photographs of bubble generation during cooking
Chinese hand-made(A) and machine-made noodles(B).
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Table 3. Moisture of Chinese hand-made and machine-
made noodles

Sample Moisture(%o)
Raw Hand-made 395412
noodle Machine-made 36.2+1.3
Cooked Hand-made 68.1+£1.0
noodle Machine-made 66.8+1.0°

" Means+SD from 25 measurements.

*® Same letters mean the absence of the significant difference bet-
ween two averages of hand-made and machine-made noodles
(t<t,, n-1) at the level of a=5%.
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Table 4. Density of hand-made and machine-made Chi-
nese noodles

Sample Density(g/cm’)
Raw Hand-made 1.08+0.15"™
noodle Machine-made 1.24+0.15°
Cooked Hand-made 1.01£0.1°

noodle Machine-made 1.15£0.1°

" MeanstSD from 25 measurements.

* Same letters mean the absence of the significant difference bet-
ween two averages of hand-made and machine-made noodles
(t<t,, n-1) at the level of @=5%.

Table 5. Instrumental textural parameter of Chinese
hand-made and machine-made noodles in stress relaxation
and cutting tests

Peleg's mO(Ii)el Cutting
Sample parameter force
UK (1/sec) K (g-force)”
Hand-made noodle 0.06£0.01"  0.64+£0.06"°  53.9+2.96°
Machine-made noodle  0.05£0.01°  1.01£024°  61.9+2.09"

" Stress relaxation test with raw noodle.

& Cutting test with cooked noodle.

? MeanstSD from 25 measurements.

** Same letters mean the absence of the significant difference bet-
ween two averages of hand-made and machine-made noodles
(t<to, n-1) at the level of a=5%.

Chn Hopr|ol RARSEE

ep sepae) Bade 7)Awd) vete] uoh o] $4
& vekdoh

A ke Peleg &9] 71&7] e 58 o3} T
gulE e, 1 ol AeTE o] AR Aeds
Uebdt) o) Sepel & grol AAS] ol BAol S
AT 29T 5 Yk

@9, FEvel 9o 7] Bdol H Be Aow ¥4
o gole) 44 Aol WA weslo] Wie] A
o woh A4 Auden gehd Aoz dadd

FEP Z1AR ] zejwie] w2 Table 59 2. &
ehe] 7)AA el o AtEe] felHer A e
uh oA =0 R g U E 2bolof P91l X8

4
% 1= -
A Gito] o gold WG Ea Yoldl Aow BAHE)

N
ol
o
o
i)
o
4
o, N
X
T
g
|72}
=]
2
a
=
(e}
=
o=
2]
N
T
=
=
19)
5

like flavor), He] ¥2d(adhesiveness) B FHO] vfrms]$
7 Z(smoothness)®l| 1A= HF Atole U, Fof &
F 5% FoollAe] T i fo4 zole gle Ao g
ok

weol #9 Fel(gloss)@ 2] 7J E(hardness)ol UoJA =,

Table 6. Sensory preference for Chinese hand-made noo-
dles and machine-made cooked noodles

Sensory attribute Hand-made Machine-made
noodle noodle
Overall palatability 8.7 3.9°
Gloss 43 7.1°
Transparency 42° 4.6"
Flour-like flavor 5.8° 6.6"
Hardness 5.3 8.8"
Elasticity 8.6° 6.3"
Stickiness on teeth 8.2 5.5°
Adhesiveness 7.2° 6.6"
Cohesiveness 7.8° 45
Smoothness 7.3° 8.2

D Averages of 50 observations.

** Same letters mean the absence of the significant difference bet-
ween two averages of hand-made and machine-made noodles
(t<to, n-1) at the level of a=5%.
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