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Abstract

The new colored noodles were produced by utilization of cuttlefish ink, beetroot juice and/or spinach
juice in this study and the physico-chemical and sensory properties of the developed noodles were inves-
tigated before and after cooking. The weights of fresh noodles increased 2.36~2.22 times by moisture
adsorption after cooking. Moisture adsorptions of the cooked noodles were higher in the cooked noodles
with higher contents of additives and ranged 136 to 144%. The colors of the all fresh noodles and the
cooked noodles containing cuttlefish ink or spinach juice were highly acceptable. The tensile strength
was highest in the cooked noodle containing 2% cuttlefish ink, which was 9 folds higher than regular
noodle. The % elongations were highest in the regular cooked noodle and the cooked noodle containing
4% cuttlefish ink. In the textural property assays of cooked noodles, the cooked noodle containing 10%
beetroot juice had higher values in hardness, chewingness and gumminess than the regular noodle. The
cohensiveness was highest in the cooked noodle containing 6% spinach juice. The adhesiveness of the
regular cooked noodle was significantly high, compared to any developed noodle. The differences in
springinesses of developed noodles were ignorable. The overall textural properties were influenced by
the additives in noodles, however, the effects of concentrations of the additives were insignificant. The
results of the sensory tests showed the highest values of all descriptions in the cooked noodles contain-
ing 4% cuttlefish ink or 10% spinach juice, indicating the highest acceptability.
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þÒò

�� B�ö ÒÏB &&�º 1�/ ;Kª(B¢

B�)b�, >ª 13.7%, �Wî 13.8%, æO 1.8%,
²ª 0.4%¢ �F~� ®
. ²." bf �6>�
®º ;B"(�"².)" �>(ÿö�>)¢ ÒÏ~

&
. �ff 7¦(óî�� 55Û3 g, óîB� 50 g
Û3 g)j ÒÏ~&�, JûÚ _bf �îÒjB®

(�¢�r>«, öÖæ: �îÒj, B®«: JûÚ_
b Tinta de caramar/Norma)j ÒÏ~&
. jÞ"

Êº jÞ(ÒûZ)~ óîj B�~� "BV� �
¿j áÚÚ &�~� 1/2� ³»� ö�j ÒÏ~
&
. �.~º *V¢ B�� ´òj âÚÚÚ b

V¢ B�� �.~ ´ 400 gö b 200 gj I� �
Bö .j � ¿j ÒÏ~&
.

��~ B�

�& ��f 
r" ?� B�~&
. ;Kª
250 g, ². 2 g, RÒ2F 10 g, �f 100 g, b
25 gj food processer (�¢*V/Model:MHC-300T/

Made in korea)� 30.* V� 5 10.* Z�j 2
² >�~� >#j jW� 
r, &öÏVö �j

ïË
(5oC±2)öB 60ª* Zæ�Î ê, �>B�V
(OMC Marcato, Atlas, Italy)~ � *Ïj 6 mmb
� ~� �&¢ ;W~� 3.5Ü1.5 mm �V~ �>

Table 1. Sample sheet for sensory evaluation of cooked noodles
 (Sample No � ~� )

Questionnaire
Name:

Sample No: 
�Control noodle �Cuttlefish ink(2%) �Cuttlefish ink(4%) �Beetroot juice(6%) 
�Beetroot juice(10%) �Spinach juice(6%) �Spinach juice(10%)

Instruction:
After tasting the other samples, indicate the degree of difference in four items of samples by checking (� ) one of following
statements.
1. Appearance( )
1. � dislike very much � dislike slightly � moderately � like slightly � like very much
2. Color( )
1. � dislike very much � dislike slightly � moderately � like slightly � like very much
3. Taste( )
1. � dislike very much � dislike slightly � moderately � like slightly � like very much
4. Texture( )
1. � dislike very much � dislike slightly � moderately � like slightly � like very much
5. Acceptability( )
1. � dislike very much � dislike slightly � moderately � like slightly � like very much
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¢ B�~&b�, ¢;� �V� ¶� Ê jö O

ö IÚ �ò� ÒÏ~&
. �� ��~ B�º �
& ��" ÿ¢� ·~ &&�, ²., RÒ2F 5
�fj I�, öò &&� 7ïö &� JûÚ _

b 2%f 4%, jÞ"Ê 6%f 10%, �.~"Ê 6%
f 10%¢ '' Î&~� C 387 g� >ê� b�

�Ï~� �& ��~ B�f ?f O»b� B�
~&
.

��~ �Ò
þ

��~ �Ò�þf �f f(1981)~ O»ö V¢


�~&
. �� 25 gj 500 ml~ yº Ã~>ö
10ª* Üf ê 30.* ï>ï'~� �ÒÏ Æ�

b� 3ª* î>� ê 7ïj G;~&
. ��j
Üf b~ çêº Kitabatkef Kinekawa (1994)~
O»j æ;~� UV/vis-spectrophoto-meter(Beckman

DU-65, U.S.A)� 675 nmöB �7ê¢ G;~&

. 6� �Ò�~ >ª �>Nf 
r �j �Ï

~� ÖÂ~&
. 

��j �Ò� ê � ¢> Wª~ æzº
A.O.A.C(1990)O»ö &~� >ª, �æO, ��W
î, �²ª, �î �ïj G;~� �V~&
.

ïêG;

&&� 5 Î&Òò
ö ~� B�B ��~ ï
êº Color and color difference meter (CR-210,

Minolta Co., Japan)¢ ÒÏ~� G;~&b�, ÜV
*" Üf ê~ L(«ê), a('ïê), b(�ïê)8j
3² G;~� � ï�8b� ¾æÚî
.

�Ò�~ �ç6

�Ò�~ �Ë;ê(Tensile Strength : TS)f �ËN
(Elongation at break : E)f ASTM Standard

Method D 882(1991)ö V¢ Texture analyzer(TA
plus, LF 1078, Lloyd instruments, England)� G;
~&
. .V grip* *Ïf 3 mm��, cross-head~

³êº 60 mm/min, �Ò�~ �Vº 5Ü20Ü2 mm
�î
. �Ò�~ �Ë;êº �Ò�� pÚî r

ræ V�B �&~ ËKj �Ò�~ ��'b�
¾*Ú êÖ~&b�, �Ò�~ �ËNf �Ò��
pÚî rræ ¾ÚÂ ^�¢ .V grip* *Ïö

&� WªN� ¾æÚî
. {O�þf �Ò� �

&�j *Úvþ~ 75%ræ 2² >� {O~� ê
W, _¾W, w÷W, ¦OW 5 Ò�Wj G;~&

. ö�f çã 6 mm öÛ; {O ö�j ÒÏ~

&�, ö�³êº 0.5 mm/sec, .Vstrip*~ �Òº
30 mmb� 
þj ~&
. �Ò�f 10ª Üf ê

ï>� 30.* ï'�Ê�, ��~ >ªj B�~
� ÒÏ~&
. {O�þö ÒÏB �Ò�f 5Ü40
Ü2 mm �V� .�~� ÒÏ~&�, 10² >� G

;~� � Ö"¢ SPSS program(2000)¢ Û~� Û
ê¾Ò~&
.

&Ëï&��Ò�~ &Ë¦Ò�

��~ &Ë¦Òº ïË
(5Û1oC)öB 2¢ÿn
�&B ��j ÒÏ~� 10«~ &Ë¦Òö� �
&, Ë, �, �ç6, *>'� V^êö &� ¦Ò¢

2² >�~� 
�~&
. ï&º 16(Dislike very
mush)öB 56(like very much)ræ~ 6>¢ ÒÏ

� 56 V^ ¿ê»b� Table 1" ?f ï&B¢
ÒÏ~� ï&~&
.

Ö"5�V

�ÒB ��~ ßW

BBB ��~ �ÒßWj �Ò� Ö"º Table

2f ?
. �Ò ê, 7ïf 2.36~2.44V Ã&~&
�, >ª �>Nf 136~144%� ' �Ò�
 *~
F~'� N�& ¾æ¾æ p~
. �Ò�~ �b

çê¢ ��~ �Ò 7 �;ª ¶
 ;ê¢ ¾æÚ
º ¿ê� ÒÏ~&b�, � Ö", jÞ"Ê 10%¢

>ª �>N(%)
�Ò�~ 7ï−��~ 7ï

Ü 100
��~ 7ï

Table 2. Cooking quality of fresh noodles prepared with
wheat flour containing cuttlefish ink, beetroot and
spinach juice

Fresh noodles cooked
 weight (g)

Water 
absorption

 (%)

Turbidity of 
soup

(A675nm)
Control 60 140 0.549

Cuttlefish ink
02% 59 136 0.419
04% 61 144 0.520

Beetroot juice
06% 59 136 0.387
10% 61 144 0.578

Spinach juice
06% 60 140 0.543
10% 61 144 0.496
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If ��� &Ë ¸f 8j ¾æÚî�, �.~"

Ê¢ If �� �öº Î&b~ ·� Ã&�>�
çê& Ã&~&b�, �º �f f(2000)~ ���

�fê ¢~~&
. ��j �Ò~&j r '·W
ª~ æz¢ G;� Ö"(Table 3), >ª" �Wî

f �Ò ê � ·� Ã&~&b¾, æO, �î, ²
ª~ ·f �Ò *�
 6²~� æO, �î, ²ª
~ ²
� jv' ôf ©b� ¾æÒ
.

�~ ïê

��~ �Ò *4ê~ ïê¢ G;~� Table 4
ö ¾æÚî
. CV¢ ¾æÚº L8f JûÚ _
b 4% Î&� � �öº ���
 �Ò�� ¸f

©b� ¾æÒ
. 6� &��ö j� Î&bj �

F� ��
~ L8� Ô~b�, Î&b~ ·� ô

j>� z Ôf 8j ¾æÚî
. ïzf �>~ ®
îj ï&~º "º º² 7~ ~¾�B L8� �

>� F^ê& ¸
º 6j 6n~�, ' Î&b~
Î&º ®î&� º�b� ·Ï�
� " >ê ®


. f �(1997)f �; ��RF~ ��ö &� ®
îßW ��öB �; ��RF~ Î&ö V¢ L8
� /Ï® 6²~º Ö"¢ áÚ �;~ Î&º ®

î &�~ º�b� ªC~&
. ��¾ � ��ö
Bf ?� �*'b� ïj Î&� �~ L8� 6

²~&
� V^ê& Z�� Ôjî ©�¢� �;
æj >º ì
. 'ïj ¾æÚº a8f ���

�Ò�~ 8� Ô~
. ß®, jÞ"Ê¢ Î&� ©

f ��¢ r +20.02~+20.69öB �Ò�f +2.76~
+3.88� /Ï® 6²~&
. ��� Ö"º �Ò �

jÞö �Ò~º 'ï ï²7~ ¢¦& �>ö F
Â>îV r^b� 6�B
. �ïj ¾æÚº b8

f jÞ"Ê¢ Î&� �j B�� Î� �öB �
��
 �Ò�� z Ôf 8j ¾æÚî
.

�Ò� ��~ �ç6

�ÒB ��~ �Ë;êf �ËN G; Ö"¢

Figs. 1" 2ö ¾æÚî
. �Ë;êº &��& 320
Pa� &Ë Ôf ©b� ¾æÒ�, Î&bj �F�

�Ò�
f 2000 Pa �çb� &��f � N�¢
�&
. � 7ö JûÚ _bj 2% Î&� �Ò�
� 2,780 Pa� �Ë;ê& &Ë ¸~
(Fig. 1). �

ËNf &��& 138%� &Ë ¸~�, JûÚ_b
2% Î&� �Ò�� 94.6%� &Ë Ô~
(Fig. 2).

Table 3. Proximate compositions of fresh and cooked noodles containing cuttlefish ink, beetroot and spinach juice
(unit: %)

Samples
Moisture Crude Protein

(dry base)
Crude Fat
 (dry base)

Total sugar 
(dry base)

Crude Ash 
(dry base)

F1) C2) F C F C F C F C
Control 15.86 36.96 15.79 15.20 6.40 5.68 63.66 47.28 1.30 0.50

Cuttlefish ink
02% 13.51 39.64 12.98 17.16 6.68 3.98 67.19 45.50 1.39 0.52
04% 14.43 41.45 15.20 19.52 6.88 4.05 64.21 42.47 1.46 0.59

Beetroot juice
06% 16.46 44.10 11.20 14.35 6.07 5.11 66.64 42.2 1.47 0.57
10% 17.06 47.79 11.27 15.67 6.04 5.03 65.71 38.44 1.42 0.55

Spinach juice
06% 20.88 47.79 13.60 21.01 6.39 4.97 51.31 30.69 0.66 0.58
10% 17.27 31.22 12.93 13.30 7.09 7.36 64.86 52.06 1.75 1.20

1)F : Fresh noodle, 2)C : Cooked noodle

Table 4. Color of fresh and cooked noodles containing
cuttlefish ink, beetroot and spinach juice

Color values
L a b

F1) C2) F C F C
Control 70.21 78.08 −0.56 −3.73 +28.00 +20.50

Cuttlefish ink
02% 41.29 41.39 +0.15−0.09 −0.70 −1.38
04% 40.33 38.93 +0.15−0.03 −0.81 −1.40

Beetroot juice
06% 54.20 70.12 +20.02 +2.76 +11.42 +17.67
10% 49.09 67.22 +20.69 +3.88 +8.40 +17.15

Spinach juice
06% 62.96 71.28 −7.57 −9.88 +27.44 +25.28
10% 60.06 69.43 −9.57 −11.36 +27.25 +27.25

1)F: Fresh noodle, 2)C: Cooked noodle
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�Ë;êf jv®j r ç>B Ö"¢ �&b�,

��8" �²8~ N�& �Ë;êö j� �R
·~
. �.~f jÞ¢ If �Ò�f Î&³ê

& ¸f �~ �ËN� Ô² ¾æÒb¾, JûÚ _

b~ ãÖöº � >&~ Ö"� �&
. �º �
�ö Î&� Òò 7, �.~"Êf jÞ"Êº Î
&³ê¢ ÿ¢~² � >�, JûÚ_bf ��~

ïj �J~� Î& ³ê¢ 2%, 4%� jv' Ô²
~&V r^�¢ �'B
. �f ?f Ö"� ��

B� � ²ï~ JûÚ_b, �.~"Ê, jÞ"Ê
~ Î&� ��~ �Ë;ê¢ �.� > ®º ��
�Ú Ò
j BÒ~&� �ö &� z p� ®º

��& ê¯>Ú¢� jº¢ {�~&
. 
JûÚ _b, jÞ"Ê, �.~"Ê¢ Î&~� B

�B ��~ �Ò ê �ç6 æz¢ Table 5ö ¾
æÚî
. Ò�Wf &��& 8.824Û2.550�, jÞ

"Ê 10% Î&� �Ò�(16.698Û3.052)j B�~
� &Ë ¸f 8j ¾æÚî
. w÷Wö ®ÚBº
&��f Î&b �F �
 *~ F~'� N�&

¾æ¾ê p~b¾, �.~"Ê 6% Î&� �Ò�
� &Ë ¸f ãËj �&
. êKW 6� &��

f F~' N�º ìîb�, jÞ"Ê 6% Î&�
�Ò�� &Ë ¸f ãËj �&
. o�W" _¾

Wê jÞ"Ê 10% Î&� �Ò�j B�~�º &
��f F~'� N�& ìî
. �Þ, 7OWö ®
ÚBº &��& Î&bj �F� �Ò�" � N

�¢ �&
. �f ;(1982)f �~~ ®îö ®Ú
Ò�W, w÷W 5 êKW� 7º~�, Ò�W, w

÷W 5 êKW� � �ç~ �j F^�
� ��
~&
. � ��öBº jÞ"Ê 10%, �.~"Ê
6%, jÞ"Ê 6%¢ Î&�b�� '' &Ë ¸f

Ò�W, w÷W 5 êKWj æò �j �Ö� >
®îbæ�, V�~ ���
 ïö ~� V^ê ö

ò� jò �ç6 6� ËçB �j B�� > ®
º O»j B�~� ®
.

Fig. 1. Tensile strength of cooked noodles prepared with
wheat flour containing cuttlefish ink, beetroot juice and
spinach juice.

Fig. 2. Elongation at break of cooked noodles prepared
with wheat flour containing cuttlefish ink, beetroot juice
and spinach juice.

Table 5. Texture profiles of cooked noodles containing cuttlefish ink, beetroot and spinach juice

Texture parameters
Hardeness Adehensiveness Cohensiveness Springiness Gumminess Chewingness

Control 8.824Û2.550 0.616Û0.226 0.320Û0.037 0.555Û0.115 2.979Û1.176 1.204Û0.138
Cuttlefish ink

02% 6.240Û0.753 0.064Û0.022 0.329Û0.038 0.700Û0.076 2.042Û0.332 1.502Û0.349
04% 5.104Û0.475 0.007Û0.003 0.275Û0.078 0.613Û0.018 1.528Û0.551 0.926Û0.317

Beetroot juice
06% 6.766Û10339 0.121Û0.065 0.398Û0.041 0.706Û0.097 2.721Û0.599 1.862Û0.392
10% 16.698Û3.052 0.411Û0.127 0.401Û0.056 0.468Û0.055 6.950Û1.746 3.460Û1.080

Spinach juice
6%0 4.972Û0.486 0.051Û0.023 0.445Û0.056 0.610Û0.019 2.150Û0.226 1.298Û0.143
10% 5.632Û0.506 0.059Û0.022 0.381Û0.022 0.664Û0.024 2.121Û0.157 1.416Û0.143
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�Ò� ��~ &Ë¦Ò

�ÒB ��~ �&, �, ï, �ç6, V^êö &
� &Ë¦Ò Ö"º Table 6" ?
. �&ö ®ÚB

º &��f JûÚ_b 4%, �.~"Ê 10%¢ Î
&� �Ò�~ 8� 3.66b� &Ë ¸² ¾æÒb

�, ïö ®ÚBº jÞ"Ê 6% Î&� �Ò�j
B�~�º &���ç~ 6>¢ �� JûÚ _b

" �.~ ïj æò �j F^~º ©b� ¾æÒ

. ß®, JûÚ_b 4% Î&� �Ò�f 4.33b
� &Ë ¸f 6>¢ �� F^ê& &Ë ¸f ©

b� ¾æÒ
. �º ïNêö ~� G;B Ö"f
º ç>B ©b� ïNêö ~� 8b� �ÒB �

�~ ®î 5 V^ê¢ ï&~º ©öº � J~&
V¢ > ®
º ©j ��"� ®
. f �(1997)
6�, �f FÒ� Ö"¢ ��� : ®
. �ö &

� ï&�º &��& 4.33b� &Ë ¸f 6>¢
�� JûÚ_b, jÞ"Ê, �.~"Ê~ Î&&

�ÒB ��~ �j &~�Êº ©b� ¾æÒ
.
�ç6f Vê' ¦ÒöB w÷W� &Ë ¸f ©

b� ¾æÂ �.~"Ê 10% Î& �Ò�� &Ë
¸f 6>¢ ¾æÚî
. *>'� V^êº Jû
Ú_b 4% Î& �Ò�� 4.33b� &Ë ¸~
.

�f �(1985)º �Ò�~ ®îö &Ë 7º� '
Ëj �~º º�f ï" �ç6�¢� ��� :

®º�, � ��öBê ï" �ç6öB jv' ¸
f 6>¢ Af JûÚ_b 4% Î& �Ò�~ *

>'� V^ê& &Ë ¸f ©b� ¾æ¾ �f �
(1985)~ ��f ¢~�j �&b�, ï" �ç6ö
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Table 6. Sensory evaluation of cooked noodles containing cuttlefish ink, beetroot and spinach juice

Treatments
Scores

Appearance Color Taste Texture Acceptability
Control 3.66 3.33 4.33 3.33 3.66

Cuttlefish ink
2% 3.60 4.20 3.40 3.60 4.00
 4% 3.66 4.33 3.33 3.66 4.33

Beetroot juice
6% 3.00 3.00 3.00 3.00 3.00
10% 3.33 3.33 3.00 3.00 3.60

Spinach juice
6% 3.00 3.33 3.40 3.60 3.60

 10% 3.66 4.00 3.66 4.00 3.66
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