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Physical and Sensory Characteristics of Wet Noodles Prepared
by Adding Ge-Geol Radish Powder

Haeng-Ran Kim*, Ji-Hyun Lee, Yang-Suk Kim, and Kyung-Mi Kim
Rural Resources Development Institute,
National Institute of Agricultural Science and Technology, RDA

Abstract The effects of Ge-Geol radish powder on the physical and sensory properties of wet noodles were investigated
by adding 4-16% Ge-Geol radish powder based on the flour source. The Ge-Geol radish powder additions significantly
increased the redness of the uncooked and cooked noodles. For the texture profile analysis (TPA) of the wet noodles with
added Ge-Geol radish powder, hardness, adhesiveness and resilience decreased, whereas chewiness increased. Changes in
the volume and weight of the cooked noodles were not significantly different according to Ge-Geol radish powder
concentration, but the turbidities of the soup increased. In sensory test, overall acceptability was significantly higher for
the noodles with added Ge-Geol radish powder of concentrations between 4-8%. These samples had similar sensory texture
properties as the control and had peculiar hot and cool tastes of the radish. Therefore, adding Ge-Geol radish powder at
concentrations below 8% was good for making noodles that maintained a natural texture, and also gave an characteristic

radish-like flavor to the noodles.
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FFAz AE WlREE FEHECR FUAREE F
Yo UrkR) AEFS Ao, AL )XY F
(A £43) AEFLS A3, dZ2EAe F)EEAdAe Al
#2 Na,CO%t K,CO.E 1:1¢] H|&E E¥slo] ARE-3sloit). Al

Fe o)HA|gelA 2006 1€ 83 AL Ag319om,
AREE AR SRR 87.78%0)UL 2T 1.35%, XA
W 027%, 3E 1.55%, 28F 1.11%, 32 7.97%= YEPstt.

HER HxX2| ¥ I M=

AAFE AHs 05cm FAZ &gt FAAZ7[PVIFD
10R(85), llshin Lab Co., Ltd. Yangju, Korea]S ©]&3a}o] 71%3}
Atk Az AAFE F7][DA-280 GoldA, (F)HAIER,
Seoul, Korea]Z #23F 5 40 mesh#d| S S3A1AH =l H7)8}
ATh = AZA AAF B GuAg AxE Faste] |
7 FAEE WY UellA 2rkRe 0, 4, 8, 12 2 16%S oA
sl H71siSith Table 13 7222 wiEn|2 B2 AEES
E37](Model KS-A, Kitchen Aid, St. Joseph, MI, USA)Z 5%
T ES F NEFE AAE] vlelHA £0F SE Bt W
% 3tk NS 27 §XA PEHe] o] 4087+ H-200A
=4 ARl F FPARZIAF7 M3058 P AR7], FARE7IE
7], Sanuki, Japan]®] 23 E&|& 29AE sl 53] FIA|
AA 8.0mm FAZ AUE AT F7I= UAEHE 53]
FHAA 3.0mme] FAE FHEEI 3.0 mmX2.0mm #7119 W
AAZHR) FHoz Zepllo] 58 AR & Hxo Az
A flo] A x| R EAo AR

e M £H

=9 A= Color and Color Difference Meter(Color-Eye
3100, Macbeth, New Windsor, NY, USA)E AM&-3lo] L(HE), a(
HAE) bENE) 3 FAEAUTY MR TS o] 8351
AArsI T, FFEHL L'=94.87, a'=-0.58, b'=1.599] 32 71

Table 1. Mixing ratio used in wet noodles making

WAE ALget

AFHAE) = J(L-LY +(a—a) + (b-b)’

ITo ElAXY EH

AR Fe]He] € 2H= Texture Analyzer(TA-XT2, Stable
Micro System Ltd., Surrey, UK) AF&-3}] Table 29} 722 24C
2 Texture Profile Analysis(TPA)S ZA 39 on, ZE|HS #E
BollA] 5% ¢ A2 F AXAN 32 Yol 3027 Wk
T Aol AA 387F WX T ARSI WS AlEe FaL
7] F-2-2 3mm diameter probeZ 60% o] UojUpEE 2

3] v Fgle mo] greg vt

ol =2IEM T}

x| FEE g4 A ZHA AR T 2z
3t S 2433, FAFIRR %) [(EIHY FF - 4%
o] FyAe] FF|X 10002 Aatslot.

ZEHe Ry He FHL ST A% dHFY L A
& mass cylinderl] 8- AAS ZHS B2 F I8k &
o] Ry A3 2He] 9 TR (%) (F2He ¥
9 — Qe FyAdHe] §3]X 10022 Akt

ZEFEe] 85 § 300mLel] I 2028 SEZ 4 &
S AeoH Yze T BEFFEAES AFEEY 675 nmollA =3
g Fdwz Jehdoh

o

S4o| 2 54 W)

AAR Bol WrhE F4e PP 899 B} 2
A Astel duERL YNSRA ART A7k F5ol
1071 #54 B4 Solst 4ol8 FYT F 43 W% Hrlel
Aok ol BHOZ 4 Ael A AE, EHY A AR
& iS40 F4 2 %, Fel vlgdk, o AR
g, BAK B4z WO dw, AT, A A=,
gehee 428 BT TR NEEE Brtskn,

#5454 JEE 159 YEAES A8l Frisglon
FSANAEL NS 0T 7} B4 HIYEE Ay
S| BASGT. BEPARE Dol slof e e A
gl FRsHen FFA J5E, gul, 2R, @

Flour source (g)

T Alkaline”
Sample Sitieiefinag mdif;ff&ﬁ . Salt (g) reagent (g) Water (mL)
0% 100 1.3 0.17 41
4% 96 4 1.7 0.17 41
8% 92 8 1.7 0.17 41
12% 88 12 [l 0.17 41
16% 84 16 L7 0.17 41

UCodings indicate substituted Ge-Geol radish powder for wheat flour. For example, 4% sample is the one substituted Ge-Geol radish powder of

4% for wheat flour.
Na,CO,: K,CO, = 1:1.

Table 2. Texture analyzer setup condition used to measure the noodles texture profile analysis

Option TPA Post test speed 3.0 mm/s
Pre test speed 3.0 mm/s Trigger force Auto20 g
Test speed 1.0 mm/s Date acquistion rate 200 pps
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A7ve = 5 5L ez 9o A8 FHE AAF E
g AR F4E BAL 108 ZEse] 32 B W
zt A7 & 3 Ao ol AAEHATE o] W ZHARES ok
AAS Y= 317] 28t {2l &70 dEFolA FE3 A
242 RS BASNIE, AR H7 Al AE3) b ER AFA
%] (randomized completed block design)ell wel A EE A A5 ).
T3 AlEE Bk AlolAteld] URME AEF F UEE HF
7l &3 g HE ATk

SAHEN

EE BAEA2 SAS Package(Version 9.1, 2001, Statistical
Analysis System Institute, Cary, NC, USA)E AM&-3lit). Al A5
A7} F4e] B 54 28 SA4E Hrs] S5k, As
EZM Y T4 Ax7A] AL 33 HHEate] A&
Z} WHEol| tiste] 33 AT EAAT ] thE] A4
(analysis of variance, ANOVA)E F&&}3]1L, A&7 Aol 7
%371 $13te] Duncan®] thaH]algE 808131 tho = 0.05).
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AR (multivariate analysis of variance, MANOVA)YS- A3} 8}t
T EAEA Bdo] f9Fe Aolg HAE A%, 4z
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7] S8 BAHEA(ANOVA)S Fdstgon, 1 A e
Duncan®] TFsH|LE 351 Tho = 0.05).
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Table 3. Color of wet noodles added with Ge-Geol radish powder

AT bih)e R AAT H7H7el folZQl zlol& Kol
2 gt 2y HAT(aghe AZAF T Hst Al
A7 A7t Al 9380 F7H vl ol A2 HIt
o] ZolArE A YeElth & AU A AAT E2e
H71Fo] 371ETE H2 o] JFF S & F UL, o= A
AFe 47 7bhd Wkl 93 APz AAZITHE).

ZeHe] A, A vwste] Lghe fAE 58 YE
O} a bRt W2 FEE UYEL AAFE 7l <% &9
S AFEY, 132 Hrtel 93t 35 vellA] ko), agt
I bt AAF- A7t Al F-3otel vlele Frlshe A B
AT 53], agkd AAT- i) vldele Frlsig oy AlA
o] A7l 4-12% 2] A8E 7hllE fol&el 2}o]E Hol
2 Ut

ol#3 A= Lee S(7)F Park 5(8) 5 Ax Al Al
o] HrtEo| BEFE agtol ISk AUt A} &
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Z}= Ak

HER &7t I HAX SY

AAF EL4g H7Me F AEF T TPA Z3(Table 4),
AEs}t BN AZAFE BL 16% H7H7 7P =2
< vepier Uz Algel 932l zelE e °ol&
ALt R, JIA, B SolMe ZE AEZN dFE
A YehA @sith & A g3 EAJA, I A
F2US 16% H7F Al dasla BAA)7] 8 F57 Az
e =22 16% o]de] AT B2 J7ie ugdsix] &
S 9mgict,

ZEHe S, A, F2A, K34 2 SA4A AIRE 7
Fo1FQ Aolg ey BAFAALL FE &)zt fI
th AxEe AZF FH7ige] S71%e wel asie] AHs) wk
o] Az vepdlou, A7EEF 12%9 16% Alelolle f-el&
zpol7F ATk AT H7F Al WIS A Ele] AAR B
o] ArixEg, Ao s FH 1ol Hlsle] AR ko] o}
A gasA Rt 22 S AdFEY dad o] L Bt

e

do ol Y
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Sample " Hunter’s color value® Colordifferenice
Uncooked noodle L b (AE)”
0% 73.91 £2.67*Y 0.96 + 0.26" 16.53 + 1.19"™ 27.26
4% 70.81 +1.92° 3.14+0.26° 1549+ 1.20° 29.57
8% 71.59 +3.73% 3.69+0.54° 1591 + 1.34° 29.20
12% 73.21+£2.42%® 4.12+0.42* 17.70 £2.117 28.85
16% 71.48 +£2.85% 433+0.37° 16.65 £ 1.50® 29.77
Cooked noodle
0% 72.79 + 1.52% 0.62+0.28° 17.99 + 0.81* 28.98
4% 73.01 £2.52® 1.92 +2.44° 14.95 + 0.69" 27.25
8% 74.06 +2.74° 2.09+0.21° 13.98 £ 0.55¢ 25.94
12% 72.78 £2.75% 2.17+0.31° 14.47 + 0.82% 27.26
16% 71.54 +1.69 2.58 +0.35° 14.96 + 0.79° 28.58

URefer to Table 1.

IL: degree of lightness (white +100 <> 0 black), a: degree of redness (red +100 <> -80 green), b: degree of yellowness (yellow +70 -80 blue).

JColor difference (AE) = J(L - L')2 +(a— a')2 +(b- b')2 .

“Different superscriptive letters in a column indicate significant difference at p < 0.05.
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Table 4. Textural properties of wet noodles added with Ge-Geol radish powder

Sample" TPA
Uncooked noodle Hardness (g) Fracturability Adhesiveness Chewiness Resilience
0% 485.5+110.9? 13.39+0.72° 0.52+£0.23° 435.3+198.9" 0.07 £0.01™
4% 652.5+90.5° 13.61 +0.82° 0.83 +0.33° 599.9 + 74.4° 0.08 +0.00°
8% 576.1 £ 66.3% 13.67 +0.70° 0.61 +0.63° 308.6+49.1° 0.06 +0.01¢
12% 671.6+ 100.6° 13.72 +0.70° 0.88 +0.14 433.4+102.9% 0.07 £ 0.00¢
16% 1041.8+ 161.7° 15.44 +0.55* 0.63 +0.24° 537.0+ 121.4* 0.08 +0.00°
Cooked noodle
0% 96.72 +23.67 19.55 £ 0.30° 40.09£3.17° 0.00 + 0.00° 0.24+0.21°
4% 86.57 + 7.50® 19.52 +0.39° 30.74 +£3.01° 0.00 + 0.00¢ 0.17+0.01°
8% 83.52+9.04" 19.57 £0.31* 21.71 £4.71¢ 28.38 +12.73° 0.14+0.01¢
12% 70.99 +2.45¢ 18.54 + 0.34° 14.64 +5.41° 22.05+3.61° 0.13+0.01°
16% 69.38 +3.66° 19.41 +0.40° 12.19 +2.89¢ 26.49 +2.77® 0.13+£0.01°
"Refer to Table 1.
“Different superscriptive letters in a column indicate significant difference at p < 0.05.
Table 5. Cooking properties of wet noodles added with Ge-Geol radish powder
Cooking properties
Sample" Weight increasing” Volume increasing” i
_— 2
rate (%) rate (%) Turbidity of soup
0% 15.50 + 3.09*Y 82.38 + 8.35%* 0.92+0.17°
4% 17.69 + 1.03° 88.62 +7.83° 0.50+0.14¢
8% 16.85 + 1.05® 77.12 £ 10.62 0.68 +0.16™
12% 17.46 +0.93° 85.67 + 8.34% 0.95+0.30°
16% 16.67 £ 0.80% 76.37 +5.35° 0.92 +0.15°

"Refer to Table 1.

J[(Weight of cooked noodle — weight of uncooked noodle)])/weight of uncooked noodle x 100.
I[(Volume of cooked noodle — volume of uncooked noodle)]/volume of uncooked noodle x 100.

“Absorbance of soup at 675 nm.

% Different superscriptive letters in a column indicate significant difference at p < 0.05.
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Table 6. Sensory properties of wet noodles added with Ge-Geol radish powder

Sensory characteristics

Sample " -
TAY SC DR NO

CT HD TS CM AH

0% 7.06£2.91°Y 3.53+1.67° 5.69+2.90° 9.34+4.67° 1.03+£0.18° 1.13£1.42¢ 6.9742.66° 7.50+2.45" 7.53+2.87" 6.03+2.60°

4% 8.41+2.33°
8% 8.47+2.44°
12% 6.88+1.81"

6.63£2.31° 6.81£2.40° 7.72#229" 53142297 531+2.18° 7.2242.64° 7.50+2.08 6.81+2.51" 7.03+2.39°
7.3122.29° 6.3442.29" 6.94+2.40™ 6.44+£2.78° 6.03+2.18° 7.66+2.19° 7.16£1.85° 6.814+2.02% 7.25+2.62%
9.06+2.53" 6.88+2.90° 6.7242.39™ 7.94+2.08° 7.7842.20° 7.16+2.07° 6.36£1.96° 6.25+1.59" 8.10+2.40%

16% 5.84£1.72° 10.81+2.31" 6.75+3.32" 5.97+3.52° 9.72+2.52" 8.88+2.23" 7.34+2.54" 6.41+233" 631+£2.15" 8.16+1.83"

"Refer to Table 1.

“TA; total acceptability, SC; strength of external color, DR; degree of external roughness, NO; noodle original taste, HT; hot taste of radish, CT;
cool taste of radish, HD; hardness, TS; degree of tension, CM; cohesiveness of mass, AH; adhesiveness.
% Different superscriptive letters in a column indicate significant difference at p < 0.05.
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