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Quality Characteristics of Noodle (Garakguksu) with
Curcuma longa L. Powder

Seung-Heon Song and Hyun-Sook Jung'f
Department of Food and Cooking Science, Sunchon National University

Abstract

Wet noodles with different percentages of Curcuma longa L. powder(CLP) as an additive were generated and their
cooking characteristics were evaluated. Wheat flour with 8% CLP had the highest water binding capacity and
breakdown, while setback was reversed. Cooked noodle characteristics, weight, volume and tensile strength decreased
as CLP content of wheat flour increased, but turbidity of the soup was reversed. L value of wet noodles was higher than
cooked noodles, while b value, and texture of wet noodles were lower than cooked noodles. Hunter color value and
texture measurements demonstrated decreasing L value, springiness and cohesiveness but increasing b value, hardness,
gumminess and chewiness with increasing CLP content. In sensory evaluations, noodles made with 4% CL P were most
highly preferred, while noodles made with 2% and 8% CL P were less preferred than CLP-free prepared noodles.
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(An BJ 5 2006).
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Table 1. Formula for noodle with Curcuma longa L. powder

(Unit: g)
ERIED e gy SWELR EnER b o
Samples powder
Control 100 0 4 50
A 98 2 4 50
B 96 4 4 50
C A 6 4 50
D 92 8 4 50
Y Control : no Curcuma longa L. powder added.

A : 2% Curcuma longa L. powder added.
B : 4% Curcuma longa L. powder added.
C : 6% Curcuma longa L. powder added.
D : 8% Curcuma longa L. powder added.

mechanical, ChingE ©]83t & 7+4S 40 mm=z 49
EAA dUE A3 3 400%x4.00 mme] FH7=2 A
2 A %3 oS 30.00 cm ZolZ #HE ABE AR
A THTable 1).

3. 537}52} U7IRo| AUHHYE BN
2715 9 WrlRe] YukHES AOAC(AOAC 1980)

1 F3l] FEE 105CelA Az, =A% Soxhlet
W, 23 8-& 5502 71433

2AYY L v TAS 2B %J*U'%OH 7o) &
8 AR 192 9T FRFE 20 mL skske] Aol

J

30%7t magnetic dtirrer2 wHEE & J’é‘.n—ﬁ]ﬂ(MF 600,
Han|l Science Industria, Korea)oll4 3,000 rpme.2 30%

ALeT T FEAe AAST Fde AR
TH](A)% Z4ste] Ae Agete] FHHE EAPHS
Akal .

o . - Sample weight(d.b)
Water binding capacity (%) = - X
Sample weight(d.b)
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Al&2] amylogram 5732 AACCH(AACC 1983)°l w
2} Micro Visco-Amylo-Graph(D-47055, Brabender, Germany)
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6. E5=52 =2|&Y

sael o) A WSE $27153 247 B A

1
T4 20 g EE B 400 mLol ¥al 587 Y3 &
AXYe] 325 o 30x7F ¥Z4A 7|2 183 €573}

of AlZZ ARSI

1) 24 ¥ 20| 53

FAE &S FFE 25 BoA 30x37F WA

S ASHolA 183 FES E5AA T SRS
AAG & FAS S439Th a2 W] R 200 mL
mass cylinderell 100 mL S/FTE A& the 42 =5

B Wo] F/lsl 2o ¥3)8 Z4shqrh

Jot

2) 42 =22l &z £F

ATE Gohd 78S A0 WAAA B33 =
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3) Texturometer®| 2|3t QAUXMZUE =7

e 4o A (tensle strength) E4-S Texturo-
meter(TA-XT2i, Stable Micro System, UK)S Alg-3le] =
AsiAth zEE =5 1500 mm H22] Padld Frac-
tion Rollers (A/SPR)ell 2 A1Z1 T2 10.00 cm7FA] 3.00
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A=t 4 T AEs AARHAIC 801S, Japan)
= AFgsle] WIS (L, lightness), 241 %(a, redness), 341
(b, yellowness) #t= 57831913, oju) ARSE F=We
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Table 2. The Proximate composition of wheat flour and Cur-

cuma longa L. powder (Unit: %)
e Samples
Classification
Wheat flour Curcuma longa L. powder

Moisture 10.71+0.04 10.16+0.19

Crude protein 9.06+0.66 5.49+1.25

Crude lipid 1.46+0.42 1.36+0.33

Crude ash 0.48+0.02 9.96+0.06

All values are meantS.D.

Table 3. Water binding capacity of wheat flour-Curcuma longa

L. powder composite (Unit: %)
Samples” Water binding capacity
Control 110.24+2.35

A 111.89+1.41

B 112.50+1.78

C 116.19+2.31

D 117.92+3.14

Y Samples are same as in Table 1.

All vaues are meantSD.

MeantSD with different superscript within a column are not sig-
nificantly different(p<0.05) by Duncan's multiple range test.
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Table 4. Viscograph data of whesat flour-Curcuma longa L. powder composite (10%, dry basis)

Intial pasting Maximum viscosity Viscosity at 95°C after  Viscosity at
) . p .
Samples’ temp.(C) (BU) : P 15 mn(BU) : H 50C(B.U) : ¢ Dresk down : PH - Satback : CH
Control 67.06+0.11"° 406.33+351° 249.33+5,51° 544.33+4,04° 157.00£2.00° 205.00+4.58a
A 67.36+0.55 380.67+351° 227.67+2.89° 512.00£7.21° 162.00£2.00° 284.33+4.51b
B 66.90£0.30 411.00+3.00° 222.0045.57° 49733+3.06° 189.00+854% 275.33+4.73¢
c 67.16+0.60 308.67+2.52° 212.33+2.08° 481.33+:351° 186.33+0.58" 269.00+1.73¢
D 67.03£0.15 394.67+0.58™ 198.00+3.00° 447 67+4.95° 196.67+3.51° 249.67+2.52d

Y Samples are same as in Table 1.
All values are meantSD.

*9 Mean+SD with different superscript within a column are significantly different(p<0.05) by Duncan's multiple range test.

NS Not significant.

3, VMR Aol IS E BEATYE HoHe
W 1 71 8% 147}—?01]/‘1 1_1 .92%i 7 w3t &
AYdELS AEe F T Ao
2 AR F:H &HL 740
1997) (Table 3).

3. 227182} YUIIE2| amylogram

=a7HF A7bgol e EFE T3EAL Table 4
o} 2t} tizTe] EPIAREE 67.06C, EH7HF 2~
8% 7Rt E3Ee ZIPRAZEE 66.90~67.36TE
242y Uehstal, Algded SspiAeEs & Zelrt |l
Atk o= Kim SK 5(1996), Park KD(1997) & Kim KS
5(2003)9] AFAAe}t FARBIAT. EE7HE 2% HIH
7} 389.67 BU.Z 7F¥ S, L2712 4% A7F7)
411.00 B.U.2 7IF =9t} HudT7) YT 3+ A
A7} ofef A4 g4, o 9 Bt Fo] v o w2
Fo| FHo| dFe Fou FFJ(Kim SK 1979), Pak
BH®} Cho HS(2006)¢] ATlME HIHEw FEg&
g AR e eet Ao AdadArE Atal skl
t}. Breskdownd thET-olA 157.00 B.U.E YERa,
ST/ 8% FH7FTolA 196.67 B.U.E 7HE E3kon,
=T/ AVo] SHESE mole AFe B &
w7 A7 27 R 534tk Oda M 5(1980)2
breskdown®] HExfol7} S5 WO 2u7t Fopxitk
I SQTE S| = EE A setback #k2
) zFoll4] 29500 B.U.E 7M EU%, 2715 8%
H7VA 249.672 714 Wkt Amylograme] E3HE
AL LT ol9el HrHE AR ¢ 549 245 ¢
pHell w2} J&S BH=tHKim YH % 1996) (Table 4).
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Table 5. Quality of cooked noodle (Garakguksu) with different
Curcuma longa L. powder contents

Sampl o Weight Volume Turbidity of soup Tensle
(9) (mL) (O.D. a 675 nm) Strength (g)
Control  9.27+0.09* 7.94+0.05*  047+0.01°  67.63+1.01°
A 908008 7.724#005°  0.63+001°  6512+152°
B 896+007° 7.71+0.05°  0.70+0.01°  64.95+1.76"
C  893+0.03° 7.61+009° 0.78+0.00°  63.43+1.12°
D  884+0.04° 7.50+0.06° 097+0.01°  59.18+1.13°

Y Samples are same as in Table 1.

All values are mean+SD.

*9 MeantSD with different superscript within a column are signi-
ficantly different (p<0.05) by Duncan's multiple range test.

R, ek zel7t A o= HWHE{Park KD 1997),
3 2 oyl Az 2g(Kim CB 5 2002), H2Hls
HA(Kim KS & 2003)< X713t Od?éﬂr% AR R
ok E=3 S50 ZE$ FA Sk 79 St 49
FHAE BAvkes Aol IAISIATHKIm K 5 1996).
Zg F 1R &4 ARE Y= BE= UE2T
oA 0472 7P kT 8% H7lTolA 0972 7HE =
RkoH, ST UM FUMESE Fobyth oleld
A= AWHA] HA7ERA] Hylgko] Zy|e4E LT
o] AXA B=7} =A YElgThs RaE(Pak SI9F Cho
EJ 2004, Kim YS 1998, Kim YA 2002)3 < X]3}53th.
S VNS 2ElEtY Axg 49 AAAEE
=243 A= th2TolA 67.63 go& 7P E9k, 8%
A7} A 59.18 go. & JH wgton, &R A
o] Z7VEFE AAAEE Lol (Table 5).
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Table 6. Hunter color value of wet and cooked noodles (Garakguksu) with different Curcuma longa L. powder contents

Samples” L a b
wet noodle cooked noodle wet noodle cooked noodle wet noodle cooked noodle
Control 78.27+3.58° 63.41+4.54% -3.74+2.9N° -6.51+1.60° 13.41+0.20° 7.40+1.56°
A 72.78+0.91° 63.12+0.87% -2.19+3.08 -5.15+1.58° 43.04+0.12° 32.38+1.51°
B 68.39+2.47° 55.16+1.30° -1.06+0.48 -4.64+1.74° 49.35+2.28" 35.73+4.11™
C 64.88+1.98° 54.01+0.27° -0.65+1.41 -4.02+0.83 52.49+1.20° 39.54+1.91%
D 65.26+0.18° 52.28+1.44° 2.18+1.09 -1.40+0.45° 52.75+0.60° 40.84+1.07°

Y Samples are same as in Table 1.

All values are mean+SD.

*) Mean+SD with different superscript within a column are significantly different(p<0.05) by Duncan's multiple range test.
N9 Not significant.

= B 2 SolA 47 66.269) 5228 Mg ¢ 6, 22 §¢o| = A
kom, ST FUtEo] S E Woldth A= 27t AylEre galsle] Azd 240 zxa] A}
= 2 22d =9 aghe 7oA -3749 6512 zg] 3o xu &@% 243 Az Tale 73} 2o}
AV vk, SR @ AATUN 218 L4008 a4 9 ele H4e] s dareld 47 12273
TV o™, vk Wkl SU1EEE wobth 5} 3089602 7MY SR SN 8% A7l
bate agtdt PV E A= 8 xgd =59 tix 189.213} 520945 714 =9ton SZ7l2 Hrleko] =
TelA AZF 134154 74008 Vg Sk, SRVME 8% sfaes opth v xgﬂr sage A 9 xe)
HA7brol A 52759 40842 7HE E9Th L, a 2 b3t ® o] glmTolA s =9k L2 Ayl
BT 289 F57F AFFRT GolAE AFS BY zoseE ol A= MR Qe o
otk olE BEe| Aske} o] ze] YA TR = sk 4w AybrolA 27E 91759} 78252 ZHg gk,
Aol e Zle® AZH, daTet EE7HE A7H zE® S50 Y QAL tzTelA 247
o] Zeole EF7HF Aol «lt& Ao 7Y A= 246283 237.082 7P @ton, £FILE 6% H7brol
9 2y I LS VLR AUt e E A A2 9 ze)E 2o AT QI 71
SoLHAIRY agt? bk S7ISIRITh Lee YS 5(2000) =3t A, B84, S8 AR 2 AN A=
o HAAE H7MAFANME Lk A3 AL, agkd bk F7F 289 F5ET W th Pak BHF Cho HS(2006)
<& ket B AFAdet fAG AEFS JERIITE o nplRE Hte I FF EA B3 ATA
e} Park SISt Cho EX2004)9] S22t 358 A7t & e Aol 2/1aE AT, M 2 Y
ATFoNA Lk H aghs TAastEa bake 3716k oH, Heo zrleta, BEAT SIS 2astkn B sty
Kim YS§(1998)9] EH e H7bATolA Lk, agt 2 b B 8o Aol §AIY HTable 7).

e BE Zrkelel # A7dssl e A9E B3tk

ol Z7he] MR FR, AMF 2 AW EAd wE 7. S35 2AsHA

Aol = A7 THTable 6). & Wb 2Eiste Az sHo WA

Table 7. Texture characteristics of cooked noodle (Garakguksu) with Curcuma longa L. powder contents

Hardness(g/cm?) Springiness(%) Cohesiveness(%) Gumminess(g) Chewiness(g)
Sampl es” wet cooked wet cooked wet cooked wet cooked wet cooked
noodle noodle noodle noodle noodle noodle noodle noodle noodle noodle

Control 122.73+2.60° 308.96+8.83° 0.92+0.02° 0.96+0.01% 0.74+0.01% 0.79+0.02" 91.99+0.71° 246.28+2.17" 84.71+1.75° 237.08+3.07"
A 126.45+1.28"366.50+11.05° 0.88+0.01° 0.94+0.01* 0.72+0.00° 0.76+0.01° 92.13+0.45° 282.01+4.84° 81.69+0.58™ 267.04+2.74°
B 129.13+342° 449.66+2.07° 0.85+0.01° 0.91+0.01° 0.71+0.01° 0.73+0.01° 91.75+1.47° 332.58+2.89" 78.25+0.27° 305.22+5.50®
C  180.68+1.46° 502.84+9.30" 0.81+0.01° 0.85+0.01° 0.67+0.01° 0.72+0.01% 122.48+2.46 363.01+5.02° 99.80+355° 311.31+3.11°
D  189.21+2.02° 520.94+9.75* 0.76+0.02° 0.82+0.01° 0.63+0.00" 0.69+0.01° 120.52+0.61* 362.65+6.11* 91.95+2.34 300.19+10.19"

Y Samples are same as in Table 1.
All values are mean+SD.
*9 Mean+SD with different superscript within a column are significantly different(p<0.05) by Duncan's multiple range test.
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Table 8. Sensory evaluation score of cooked noodle (Garakguksu) with Curcuma longa L. powder contents

Sampl es? Color Teste Flavor Elasticity Mouth-feel Overdl preference
Control 3.00+0.58° 3.20+0.76% 257+0.53" 4.86+0.38° 3.20+1.38" 3.43+0.98*
A 2.86+0.38° 3.14+0.38* 2.86+0.69 3.86+0.38" 3.29+1.25 3.29+0.76°
B 3.29+0.49" 357+0.53° 3.29+0.49 3.57+0.53 3.29+0.95 4.14+0.69%
C 3.71+0.49% 2.71+0.49™ 3.29+0.49 3.29+0.76™ 3.14+0.90 4.00+0.58%
D 4.00£0.82° 2.29+0.49° 3.00£0.82 3.14+0.38° 3.14+1.13 2.29+0.49°

Y Samples are same as in Table 1.
All values are meantSD.

%9 MeantSD with different superscript within a column are significantly different(p<<0.05) by Duncan's multiple range test.

N9 Not significant.
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