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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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Table 1. Sample sheet for sensory evaluation of cooked noodles

(Sample No@ ~ @)

Questionnaire

Name:

Sample No:
(DControl noodle
®Beetroot juice(10%)

@Cuttlefish ink(2%)
®Spinach juice(6%)

@Cuttlefish ink(4%)
@Spinach juice(10%)

@Beetroot juice(6%)

Instruction:

After tasting the other samples, indicate the degree of difference in four items of samples by ch&tKjngné of following

statements.
1. Appearance( )

@ dislike very much? dislike slightly@® moderately® like slightly & like very much

2. Color()

@ dislike very much? dislike slightly® moderately® like slightly & like very much

3. Taste()

@ dislike very much? dislike slightly® moderately® like slightly ® like very much

4. Texture()

@ dislike very much?) dislike slightly@ moderatelyd) like slightly ® like very much

5. Acceptability( )

@ dislike very much?) dislike slightly@ moderatelyd) like slightly ® like very much
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Table 2. Cooking quality of fresh noodles prepared with
wheat flour containing cuttlefish ink, beetroot and
spinach juice

Water Turbidity of

Fresh noodles V\fec;gﬁf?g) absorption soutg

(%) (A675nn)

Control 60 140 0.549
Cuttlefish ink

2% 59 136 0.419

4% 61 144 0.520
Beetroot juice

6% 59 136 0.387

10% 61 144 0.578
Spinach juice

6% 60 140 0.543

10% 61 144 0.496
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Table 3. Proximate compositions of fresh and cooked noodles containing cuttlefish ink, beetroot and spinach juice

(unit: %)
Moisture Crude Protein Crude Fat Total sugar Crude Ash
Samples (dry base) (dry base) (dry base) (dry base)
= c? 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
2% 13.51 39.64 12.98 17.16 6.68 3.98 67.19 45.50 1.39 0.52
4% 14.43 41.45 15.20 19.52 6.88 4.05 64.21 42.47 1.46 0.59
Beetroot juice
6% 16.46 44.10 11.20 14.35 6.07 511 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
6% 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
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Table 4. Color of fresh and cooked noodles containing
cuttlefish ink, beetroot and spinach juice

Color values
L a b

P& F ¢C F C

Control 70.21 78.08 -0.56 -3.73 +28.00 +20.50

Cuttlefish ink

2% 41.29 41.39 +0.15-0.09 -0.70 -1.38

4% 40.33 38.93 +0.15-0.03 -0.81 -1.40
Beetroot juice

6% 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

6% 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

YF: Fresh noodI€'C: Cooked noodle

o), &3], ]_E_-T—{:E 7\47]—6]— 7

zZeHe] glo] w9 = Huigk A
& AEY o +20.02~+20.6914] ZE]HE +2.76~
+3.882 §43| #Asrt. ol#wt 7éﬂr~ eS|

HEe] EASE 44 MaFe] AR 9o #

253 WEoe B9EY. 4L ehils bk
o HERAE N B AT BE Reld 4
Mt z2jwol o Yhe 3ke LEINT.

WPFdee =77 320
Pa 71 we Zlo® Jehga, A7HES e
ZYHEL 2000 Pacldo g tjz1et & Aols

Rt 2 Fol 940 HEES 2% FH71eh 274
o] 2,780 P& 1A= 7 =g, 1). Al
A&e xT7) 138%E 7FF &k, e HE
2% H7Fe xE|Ho] 94.6962 7Y SHotth(Fig. 2).



AREAFL, HIESRZ, 9AoEg 7R A F254 41

= 7b & W] Algo] v YEte), 2o o
9] g 1 vifle] A3E HYT) ol A
Holl 71k A8 5, AlEAT2e) HEFAE H
TFERE BY3A o HbH, oA oiHES AYH9)
. g sl H7E RS 2%, 4% HlwA U
3197 wTolzt AztEt. ole} 2 Axz AW
| Az A 279 AANE, AFAFL, HEFS
el o] H7IE AWe] AAAEE AT 4 9= )
2 AME WASGL old gt ¥ Zo] A=
A7 Fed = ojord HQE SIS}
Fig. 1. Tensile strength of cooked noodles prepared with Lol Bz, HIEFS, AEATEE W] A
wheat flour containing cuttlefish ink, beetroot juice and z3 AdHe) x7 & A7 HIE Table 5 Y
spinach juice. BRI, AT 77l 8.824F 25502, HIE

F2 10% F718F %89 (16.698+3.052) A< &}
™ 7H e G ehiach $84 el
u . WaTet B S WE 7H) ReHel zpolrt
e %%O‘Jr *Flﬂ 2 6% F7He xed
ol Vg we AT uAYh ¥y E ey
s foH Aol gigow], HEF2 6% H7kE
' zeRo] 714 e AL BTk BA4H 4
' A MIEFS 10% H/he elds ALlehs o
i i 279} $21490 Aolrt ich. #H, ARGl 3
e Yzt AES e zeun 2
o|E Hr}. o]¢} uH(1982)e- HF FZel 2l
A7, ¢844 % wEol Fa)
Fig. 2. Elongation at break of cooked noodles prepared A 4l g&gido] & z29] WL HAFI}aL B
with wheat flour containing cuttlefish ink, beetroot juice Sk, B Ao HEZ= =

and spinach juice. 22 10%, AlFAIF2
6%, FIETZ 6%s H7IRTeEA 7H7) 7Pt 2

AT, R4 R BEYe Y A AT 5
Wrpwsl MaRE W AN AT uges,  Uenz, /|EO] ARNL Ao o7 EE B
Hughat Aagre] Aolrh Agwe] ws] DA wo] opd Ay @ P4 BE AXT 5 9
Agieh, AFAG} MES Yo xWe Wb & PEe AN gk

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

Texture parameters

Hardeness Adehensiveness  Cohensiveness Springiness Gumminess Chewingness

Control 8.824+2.550 0.616-0.226 0.326:0.037 0.555:-0.115 2.97%1.176 1.204£0.138
Cuttlefish ink

2% 6.240£0.753 0.064:0.022 0.3290.038 0.706:0.076 2.042:0.332 1.502:0.349

4% 5.104£0.475 0.007%0.003 0.275:-0.078 0.613-0.018 1.528-0.551 0.926-0.317
Beetroot juice

6% 6.766= 10339 0.1210.065 0.398-0.041 0.706-0.097 2.7210.599 1.862-0.392

10% 16.698:3.052  0.4110.127 0.401:0.056 0.468-0.055 6.950-1.746 3.460-1.080
Spinach juice

6% 4.972+0.486 0.051:0.023 0.445-0.056 0.610-0.019 2.156:0.226 1.298:-0.143

10% 5.632£0.506 0.05%0.022 0.381:0.022 0.664-0.024 2.121#0.157 1.416:0.143
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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
Zalet MMl ZhsSZIAL 2 of
ze)d AHe] oA, st A 2A3Y, 7S o
& P74 A3 Table 61 2tk 2Bl glojA QAOHE 2, 4%, HEFA 6, 10%, LT A
T tzrel eAolHE 4%, AlEAFE 10%E 3 TAFL 6, 10%E /R AU Hdde], 27
he z@we) gl 36602 /Mg wA UEite  Feo) elsied 2 e S4¢ wwsidr. 4
B, Ao glolrE HMEF2 6% Wke zEWe W S ke Fo 236~248] oo, &
Alstae farelde] A4E Bl ool HE B FFEE 136~144% tixT-ol HlwT u f9
3 AEH A AW W dEeke A0R Usht  H9 Aolv) ileh A Sz, AR e
53], A 9E 4% HUKgE xS 4.332 el Lgke] Zlew, Hrkee] Hybdel g2s L
27 & HAFE Bl AZwv M =2 A e Fasiln. =94 540 s
o7 vehgth ol Ml ol S4€ Axet 279 el 7P Fe i, 9o HE 2% 3
= vt Zlow A ogt grew xejd A 74k Ade] xrroh ol EdTh AgES ol
e ¥4 g 7Evg Wkshke Ade & oF77t 27 el 7P =:A vEleAT, oo HE
ws 5 ks AE BTy Jrk A 5(1997)  4%E FAUNS AWE uzT7ek fAR B e
=3, ol9} fAsE AdE R vb Uk gkl o ok Ax, A3, S48 HIEFS 10% 3
g Hrtg2e W27t 43322 7MY 5 HAbE 7hHol thzTtel Hla] =%, S/ A=AF
Rol oAolHE, HEFL, AFXF2E H7Pt 2 6% H7Hel 7P itk JAAS dE=7F
zed e ge AsAle Aoz yEiTh UE HArraeEd 2 #eold zolg Bilen, ¥
XA 7IAA AR S0l TP = A ‘e HEFZ 6% FArbde] 7P Eshvh xEH

oz yehd AFAFA 10% FH7F 2ol 7pE
£ AFE Vel ARl Vsees oA
OJHE 4% 7} ZE|We] 4.3 = 7P =)
°0](1985)= x|l FH M TaF
Fe A 290S A 2tk Bag
e o AolHE 4% H7E xEwe
NEE7t VY B AR UERt o9}
(1985p] Hire} AXFHE How, Mih EH7to|

W RS AFE A AFATE 100, 240lE

= T i =
A%s A7rgewA Adel 7ee 3 F2E Y
A & e PEe AN

o AL A%, 240l B 4% 2715 s
A FAFEE 10% H7VeE Hol ZZ 7 2 A2
Q JEEAN 7P Be F7E Uy

Mo

A, stelg, oS, o, old$. 1997. 717 4
o] dfrt "R gLzx 9 IS FFEA
w2 G g2 EHEE) ] 29(1): 90-95

o|ds, Bts]. 1982, dt=e] A7 Lo B
AT, T2 F 2534 14(1): 21-28

o|Ad, A¥4. 1981, AVlEe} WUrtFE B@Ee AW

A AN E. =2 EF383] A 13(1): 6-14.



AL, M, QAR R AHe] FAEY 43

o| 43|, A7¥. 2000. +HEL H7l7t AHSAel v Society for Testing and Materials, ASTM, Philadelphia,
X G =2 31818 4] 32(5): 1073-1078. USA. pp. 313-321

oldy, o|A%, 1985 St U] Aol #d AT Kitabatke, N., Dio, E. and Kinekawa, Y. I. 1994. Simple
Sh=t2] &31818) 4] 17(3): 163-169 and rapid method for measuring turbidity in gels and sols

The Agriculture Fisheries and Livestock News, 1999. '99  from milk whey proteinJ. Food Sci59: 769-772
The Year Book of Korean Food. The Agriculture SPSS Institute. 2000. SPSS Program, Version 10.0, SPSS
Fisheries and Livestock News, Korea. pp. 439-451 Institute, Chicago, IL.

A.O.A.C. 1990. Official method of analysis., 15th ed., Zhang, H. X. and J. A. D. Zeevaart. 1998. An efficient
Association of Official analytical Chemicsts, Washington, Agrobacterium tume-faciens-mediated transformation and
D.C., pp. 788 regeneration system for cotyledons of spinach(Spinacia

ASTM. 1991. Standard test method for tensile properties of oleracea L.)Plant Cell Reports8: 640-645
thin plastic sheeting D882. In Annual book of American



