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Abstract

This study was conducted to investigate the noodle-making characteristics of a noodle dough with konjac powder added.
The water-binding capacity was significantly increased by increasing amounts of the konjac powder. When the weight and
volume of the noodles were measured after cooking, there was no difference between the control and konjac powder groups.
Turbidity was significantly reduced in a concentration-dependent manner. Chromaticity, in the case of raw noodle lightness
(L), decreased significantly, while redness (a) and yellowness (b) significantly increased. Cooked noodles also showed the
same pattern of results, however, as a whole, the results were lower when compared to wet noodles. The texture cha-
racteristics of hardness and chewiness significantly increased by increasing concentrations of the konjac powder. Cohesiveness
was determined to not be significantly different by observing the surface of the noodle with a scanning electron microscope.
In a sensory evaluation of the cooked noodle, no significant differences in gloss, taste, hardness, springiness or overall
acceptability were observed between the control and konjac powder groups. This study indicates the that addition of 1.5%
konjac powder to noodle dough may improve the functionality and preference of noodles
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| Wheat flour ” Konjac powder |
¥ ¥

| Mixing | 1min
¥

| Salt Water (pH 11) |

| Dough | 5min
3

| Cutting |1.6 x 1.6 mm
¥

| Ripening | 20°C, 4h
¥

Konjac noodle

Fig. 1. Procedure for preparation of noodle with konjac
powder.

Table 1. Formula for noodle with konjac powder

Konjac powder (%)

oY 0.5 1.0Y 1.59 2.0”
Wheat 100 99.5 99.0 98.5 98.0
flour (g)
Konjac 0 0.5 1.0 15 2.0
powder (g)
Salt (g) 4 4 4 4 4
Water (mL) 40 40 40 40 40

! 0: noodles not added konjac powder, ? 0.5: noodles added 0.5%
konjac powder , ¥ 1.0: noodles added 1.0% konjac powder, ¥ 1.5:
noodles added 1.5% konjac powder, ¥ 2.0: noodles added 2.0%
konjac powder.

1] LpERict. MERlE-S Table 13} o] B F] 4%
A Ao S5 8]l SR o0t
£ 112 A5t ArlslRa, R 22420, 0.5, 1.0, 1.5,
2.0%% A7FFS gty % = A5t A7) =4 Al
Z7](JYS-N6, Joyoung, China)E ©|-83}0] Ar2of A E3E S
127 E33t & 587t vkEske] 1.6x1.6 mmo] #7|=2 A =

S8 AT THS, OO §3 W SR FUS YA
935} polyethylene B-2|of] @11 20Cof|A] 447t o)A} &4
AA A7E ARSI

2
=

3. TR HYE &)
so 23

Fobka kel WIS gls WiR Bywe] 4
A3 522 Deshpande 5(1982)7 Medcal & Gilles(1965)2]
WS HYPste] o3} Zo] A A& 1 g0l S/
20 mLE 7}5te] A9 A magnetic stirrer2 3027F W wHgH
5 4] E2]7](Combi 514R, Hanil Science Industial, Korea)&

wis =atEol &

ok
HL
o



=4 EFIYEIA

A& - olts] - Fg4f
Table 2. Measurement condition for texture analyzer
Two bite compression test

50 mm cylinder probe

- =
— =

E
=
ol

=

o
o7k 23k

284 CEER ERET LR
o185} 3000 pmO.R 3087 YR T The AHEolL
AAS D, R Ame] TAE Zgstel Ag Azmstel B o
FH 2 o2 2F 58S AMsAH Probe
Pre-test speed 1.00 mmy/sec
Water binding capacity(%) = Sattled sample (g) ~ Sample (g x100 Test speed 2.00 mm/sec
Sample (g) Post-test speed 5.00 mm/sec
Distance format Strain (50%)
4. TORAR} HUS HJIE Ano| FalAH Time 500 see
FoRAA W) WS Feleto] AxG A F420g Trigger foree 00050 ke
= BT 2400 mLof| Y31 5EZF 23 &, =& Eof 30
27} WA T 187 S25te] A22 AMLstar). X 5] A(chewiness), -2-%]A)(cohesiveness)S 33| HHE =33t
Fge= yehfgich

1) A Y 21| 51

spo moel B BEL Zold 3027 WAz e, 7 TR BUES MYls 290| FAEAH0Z H

187F 288 227 22 THo] B9 AT & 77 TR 2O =S FEst] Azt A Fet A2

2 2R3t} A4S W o] Huji 200 mL mass cylinderd] 100 =2 U FAAAUZ(SEM) L2 Y53t o]
ML FRSE RS T A F4E dof Frpste 2oy HEEE A S A S 2063 B= S 40mLef ¥
02 =xstgct I 58 Y3 & 32 B 3027 YZ4AI7IH, 183
gasto] AT A F4o A4S B4 57 Az
2) A2 ==o| Bt =X WO 2 F¥(Sputter coater 108auto, Cressington, England)$t
F20] BHE L A28 A BAE lol ZES Al o) A] t}2, SEM(Scanning Electron microscope, JSM-6700F, GEOL,
WZbA| 7 B35 A (Optizen 1412V, Mecasys, Korea)2 ARg  Japan)= ©1&-3ke] 7k gk 10.0 kve) 2o A 1004, 500
alo] 67snmoll A EHES 2T W e srdietel AR
. morRt s Aol Sao Ale £ 8. ToIX} HYS Myl 40| BSAA

- =a == a/rer T2 AE 58 = =] = L

Forka Bute] WS gelste] Azat A Faok jg:?xﬁgof%i ixioq B
2 49| M5 M}A|(Chromameter CR 300, Minolta. Japan) ]»ET_ 19 T it f) OTE; b O}O:L & %gﬂ :
3} b 9 24 B W QXIS AP T, B
§ e Lol A7 8] 2 10438 11A7H 574
of SEERstandard phic)S g et PG S RSt} B2k Bof WA
& 1= AAN BIE AAG 0, 24 BUAE AR
AT AALe 278 RS A8 AlRe AL B
292 At Bt FE-2 |F(appearance) EH 2 F
Ao Z Oi(taste), X2 (texture) EHJOZ
2 A(springiness), E& 2 7|3 = (overall
zgsigon, 1 718e of

£l 3027+ YA

E AH&-Ste] HIE(L, lightness), 24 =(a, redness), A = (b,
FrE A R0 62 B

AR5
L= 97.51, a= —0.18 & b= +1.679] Z+& 7F3 BATS AL
=

s=2=
==

yellowness) S 435141
L Ato
o B0

7(gloss), &H
73 T=(hardness)
quality)ol] 3l 73 ZH=rgo
Aot EE A9 ItHI), BE AT EE BE ot
SRzt Aot Ei ot okalti(3H), SR A E 9t

E FAE A% dried), o o E
M), B Fo EE 0E FAILH6Y), oFF FOHOHR B

ssick. ol o AR
400 mLef| @31, SEIF 223 &
S\, 1387 geste] A2 ARGl
6. TOIR BUS AR A%o| BY 5X
FoRIA o] Wrleke Tejste] Az A Faot 4
32 Texture analyzer(TA-XT2, Stable Micro System
Co. Ltd., Surrey, England))S ©]-83}o] Table 28} -2 A4S
: sheict
9. SHINZ
2E AL 33 vrEAY ] gt BEEEHAE YE

=

=70
2 Z5kgrh 4 Tk A 520 g& BE B 400 mL
z2E 59 3027 Y71 1E
-

of Y sB7 223 ¥
7F gsto] AMgALTh A R0k 4 B4k S om e
platformel] 3715h& W2 1A F A% 50 mmo} U
probe o] §3ke] A|RE 4 28] Hatsle] 234 (hardness),



Vol. 30, No. 2(2017) AR LY AP AREA vAE IF 285

Uigloew, oA HE2 SPSS(Statistical Package for Social T 2 9 Hu H3l= Table 49 YR AT 2ol A
Sciences, SPSS Inc., Chicago, IL, USA) software package(ver- 9.540.6 g, 8.0+0.7 mLZ 7} @& 7k& YEeEli o, Lokt
sion 12)5 ©]-8-3t% p<0.05 ~F S 2 Duncan's multiple range A Lo Hrbgo] S7Htel weh A @ 2u7h S7HsH
test(Lee 5 1999)2 #3383t o}, ZF A=Y F-9F2 Atol= gllth & Ade 24

Z wjRo] BEd(Park 5 2010), So5(Hong S 2004), SH=Ak

Znt o o 3z 2)7} Hakleong 5 2007), o] EukPark 5 20132}

R Fs) @7) ST ASE etiled, e 24

1. Tz 2US AR W SEEo| 22 HB A Svh: w3 Svkek ) ARWAE BT Kim B
s (1996)9] B3k} QA Ge}. ol FoRA, B4 FoktA &
TR BT A NS dEid WR BPR S8 T WriRpe] FNUSE S8 AR Fiste] wAL

i

3 S Table 30] Urehigieh. 43 2% e AR Rt EUES A0 AR GW, $4% 2(0Mn
S92 AE 0] A URhlE Ao ot 4R 5 2015), ARk 5 20098 A4 240 Aot

ol

T X
B SEE ARYA] gstel FLEAL ARYA Eele]  Aolat AnE ekl ok bR FARY 28 FF
FAEGD BuHo] YrkDeshpande 5 1982). FUHARF B £ Ao|Z Q¥ RO Mol
ahe FA7FhA] e TR T A, 53.1047.96% 2 7H v
2 Uehia, Topad BuY $E7t 31845 Ut 2) de =gl =
B S8 AF Fo| 7524%14 12017%2 5 TopgA B A7FE Delste] A|x 4o 4

Al F7HHe 2eld o ATk Kim $(2007)2 A& =iE =29 g A= Table 5o Yehith 22 & 1P &S
glucomannan §HegFo] F718pEE 8 o] Fr1sitta Bl A4S UBl= 389 HEe 2ol 1.727:0.0200.2

el & A8 $UT AT hAch o= ghoommn AR 25te, 05 10 15, 20% 72l et 139, 127
o A7) FFe] oF 2089 S8 FATE 5 BE 1192, 1LI60©2 oA} 22e] 557k S71845 f25
o2 vkt A gashel, B= AEHYS Bt ol TopA B

We] 5= S7ho] W2 WAR S el T Bl
A S7RISS AR 7r) Wehy BTk g Aoz A
FHH(Deshpande 5 1982).

2. TR} BUS FIIE BH| £

ol
am
0x

1) 2H Y 2|
TopgAL Hure] Prhepe] Gelste] Azt F4e] el 3. TORIK BUS HJlE I MT
Table 3. Water binding capacity of wheat flour-konjac powder composite
Konjac powder (%)
(I 0.5” 1.0° 1.5 2.0
Water binding capacity (%) 53.10+£7.96 75244937 84.39+3.00° 109.50+7.63¢ 120.17+0.92°

In a column, menas followed by the same letter are not significantly different at 5% level. Values are means+standard deviations of triplicate
determinations. " 0: noodles not added konjac powder, ? 0.5: noodles added 0.5% konjac powder , * 1.0: noodles added 1.0% konjac powder,
¥ 1.5: noodles added 1.5% konjac powder, > 2.0: noodles added 2.0% konjac powder.

Table 4. Quality of cooked noodle with different konjac powder contents

Konjac powder (%)

oY 0.5% 1.0° 1.59 2.0
Weight (g) 9.5+0.6" 9.8+0.3° 10.0+0.2° 10.0+0.5° 10.5+0.5
Volume (mL) 8.0+0.7° 8.120.5° 8.140.5° 8.3+1.2° 9.0+0.3

In a column, menas followed by the same letter are not significantly different at 5% level. Values are means+standard deviations of triplicate
determinations. " 0: noodles not added konjac powder, ? 0.5: noodles added 0.5% konjac powder , * 1.0: noodles added 1.0% konjac powder,
¥ 1.5: noodles added 1.5% konjac powder, > 2.0: noodles added 2.0% konjac powder.
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Table 5. Turbidity of cooked noodle soup with different konjac powder contents
Konjac powder (%)
0" 0.5” 1.0° 1.5 2.0”
Turbidity of soup (O.D. at 675 nm) 1.727+0.020° 1.399+0.005¢ 1.274+0.003° 1.192+0.003° 1.160+0.005

In a column, menas followed by the same letter are not significantly different at 5% level. Values are means+standard deviations of triplicate
determinations. " 0: noodles not added konjac powder, ? 0.5: noodles added 0.5% konjac powder , * 1.0: noodles added 1.0% konjac powder,
9 1.5: noodles added 1.5% konjac powder, ¥ 2.0: noodles added 2.0% konjac powder.

Table 6. Hunter color value of wet and cooked noodles with konjac powder contents

Konjac powder (%)

oY 0.5? 1.07 1.5 2.07
L Wet® 84.100.05° 83.560.07° 82.8620.02° 82.12+0.05 81.05+0.03"
Cooked” 75.9440.08° 75.21+0.01¢ 70.660.46° 69.310.05° 67.36£0.23"
Wet -0.82+0.01° -0.59+0.01° -0.39+0.02° -0.23+0.01¢ -0.12+0.01°
“ Cooked - 1.27+0.01° -0.78+0.01° - 0.53+0.00° -0.444+0.01¢ -0.24+0.01°
N Wet 14.10+0.01° 15.77+0.01° 17.30+0.02° 18.48+0.04 19.560.02°
Cooked 11.78+0.04° 12.62:0.24° 13.52+0.02° 14.28+0.04¢ 15.58+0.01°

In a column, menas followed by the same letter are not significantly different at 5% level. Values are meanststandard deviations of triplicate
determinations. V' 0: noodles not added konjac powder, ? 0.5: noodles added 0.5% konjac powder, ¥ 1.0: noodles added 1.0% konjac powder,

9 1.5: noodles added 1.5% konjac powder, ¥ 2.0: noodles added 2.0% konjac powder, ® wet: wet noodle,
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Table 7. Texture characteristics of cooked noodle with konjac powder contents

Konjac powder (%)

o 0.5? 1.0Y 1.59 2.07
Hardness ~ Wet?  8475.658+648.948"  8503.664£979.429"  9806.439+£1627.379"  10765.263+£1267.071  12547.912+811.272°
(gem’)  Cooked”  862.449+13.815°  1089.161+55.042°  1097.040+77.074° 1332.150+19.734¢ 1709.434+140.605
Chewiness ~ Wet  4284.635+1406.888" 4224.449+407.411°  5111.643+792.084  5146.1714954.343"  6559.068+496.498°
(® Cooked  230.668+18.086 444.238+62.153° 435.109+45.458° 572.092424.935° 821.084+56.828¢
Cohesiveness ~ Wet 0.6600.153" 0.624+0.078" 0.701£0.034° 0.674+0.037" 0.685+0.031°
(%0) Cooked 0.164+0.036" 0.476+0.011° 0.497+0.032° 0.508+0.039™ 0.570=0.009°

In a column, menas followed by the same letter are not significantly different at 5% level. Values are means+standard deviations of triplicate
determinations. " 0: noodles not added konjac powder, ? 0.5: noodles added 0.5% konjac powder , * 1.0: noodles added 1.0% konjac powder,

¥ 1.5: noodles added 1.5% konjac powder, ¥ 2.0: noodles added 2.0% konjac powder, ©
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Fig. 2. Scanning electron micrograph of wet and cooked
noodles with konjac powder contents.
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Table 8. Sensory evaluation of noodle with konjac powder contents
Konjac powder (%)
0" 0.5” 1.0Y 1.5% 2.0”

Gloss 4.8+0.7° 4.840.7° 5.5£1.0° 5.740.9° 5.5£1.3°

Taste 5.7€1.2° 5.7£1.2° 5.7€1.2° 5.7€1.2° 5.7£1.2°

Hardness 5.7+0.7° 5.3+0.7° 5.540.8" 5.7+1.2° 5.5+1.3"
Springiness 5.0£1.3 4.840.9° 5.240.9° 5.7£0.9 5.5+ 1.0°
Overall quality 5.241.3° 5.040.6" 4.8+1.1° 5.7+0.5 55+ 0.8

Each value indicates the average of the sensory scores in the range from 1 (dislike extremely) to 7 (like extremely) that 10 panels records.
In a column menas followed by the same letter are not significantly different at 5% level. Values are means+tstandard deviations of triplicate
determinations. " 0: noodles not added konjac powder, ? 0.5: noodles added 0.5% konjac powder , ¥ 1.0: noodles added 1.0% konjac powder,
9 1.5: noodles added 1.5% konjac powder, ¥ 2.0: noodles added 2.0% konjac powder.

B Ao A R 205, 1.0. 1.5, 2.0%)S F71s8t
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Y FRA B H7tol weEt foF e FIbstih
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oEA o FosHA Attt M= A T4 B9, ¥
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SHA F7FstEeh 2EE =4 AA] 22 HH o ARE Vet
Wlo, A ol Hste] MA A o7 Zrastgieh. 49
Bt A= RS FFEA 229 s ST
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orotth ZAMAAA| Aoz BHS AT A3l kA
2 7t wheh F50] EolETh A RS At
o =59 WA 2, &7, 0 A, 94 9 FHE
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24, 7164 Fo% 7|5 =7 $1E 245 LS 5 e
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