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Abstract

This study investigated the effects of starches(potato, sweet potato, and com starch) on the quality
characteristics of raw and cooked noodles. The moisture content, color, mixogram, texture profile and sensory
evaluation were performed. The mixogram showed the addition of starches shortened the kneading time.
Mixing tolerance was higher in the noodles with starch than the control group, which indicates that the
addition of starch increases dough durability. Moisture content of raw noodles was the highest in the samples
with potato starch. L-value of raw noodles was the highest in the samples added with com starch, whereas
that of cooked noodles was the highest in the samples added with potato starch. The hardness of raw noodles
was the highest in the control sample, and the chewiness of raw noodles was the highest in the samples added
with sweet potato starch. The hardness of cooked noodles was the highest in the samples added with com
starch and the lowest in the control group. The tension distance of raw noodles was the longest in the control
group and the tension force of raw noodles was the highest in the noodle with sweet potato starch. The
acceptance test indicated that the noodles prepared with the addition of sweet potato starch scored the highest

in flavor, taste, texture and overall acceptability.
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{Table 1> Formulas for noodle samples added with various starches

Ingredient(g)
Sample code Wheat flour Starch Water Salt
Control 100 0 45 3
PS(Potato starch) 97 3 45 3
SS(Sweetpotato starch) 97 3 45 3
CS(Corn starch) 97 3 45 3
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{Table 2> Setting conditions for mixogram variables
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Variable name Value Variable name Value
Total run time 10.00 Frequency 10.00
Pre-analysis filter 1.10 Mid curve no. stages 2
Mid curve filter 80 Delta right of peak 1.0
Delta left of peak 1.0 Torque max std. reading 929
Torque mid std. reading 50 Bottom finder window 0.7
Top filter window 0.7 Mid peak fit window 5.0
Top curve filter 80 Mix type 10 g mov
Bottom curve filter 80 Data sampling method timer
Arbitrary tim X 8.0 Main shaft rpm 88.0
mixing tolerance2} width of tailS 573+ 1L, ©] 6. Texture
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Az o] AU SHE AR 1g o3
S 123 g HA E2A 5= 7](Moisture
Analyzer, MB-45, OHAUS, Switzland)E A}&-3
o 160 C2 A& ste] S SA kit 2t
7} 33] WHE St o i aS ek

Al

e
i3
o\

FE gt Axg w59 e
35%10 mn <] petri dish(20035, soya. Co. LTD.
Korea)l] &o} 22}1A](Color Reader, JC 801, Color
Techno System Co. LTD. Japan)E A-&-3le] A=
7 ] L(EE), adAE), h(ENE) 59 =
7}7} 33 WhEslo] Seint of ) ARe-g E

wisko] 1.Zke 93.8, azt 0.27, bgk 1.680|2ATh

Texture <7+ Park DJ 5(2003)2] "ol u}
2t 1 50 g= AFst] AHe adE, S
2,000 g9 2 Eofl Y 3% 22 S
w2 WAAIA 50 mm o 7FEHS AR R AL
2-5}o] 7 Z(hardness), 2Hd(adhesiveness) 2
484 (chewiness) & =439t} =42 70 mm
perspex cylinder probe 2 33] WHE =% 3lo] it
@t FEEAE Tkt o] W ARE-S texture
analyzer(TA-XT Express, Stable Micro Systems,
UK)e] %371 <Table 3>7} T},

rm\l

Alze] A ol Q1A e} 917 Aol
= BFE AR P70l Bk 20gs Ea e
o Y= A3 TS texture analyzer(TA-
XT Express, Stable Micro Systems, UK)S ©|-835
o] Kijeffer Dough Gluten Extensibility Rig(Stable
Micro System, Ltd., UK)Z SFH Z=o] w2

S50 QY 5HE SPaAa, ol A& 4

N

{Table 3> Operation condition of texture analyzer for noodles

Condition

Parameter Raw Cooked
Pre-test speed 1.0 mmy/s 2.0 mmys
Test speed 5.0 mm/s 0.5 mmy/s
Post-test speed 5.0 mm/s 5.0 mny/s
Distance 1.2 mm 1.2 mm
Time 5.0 sec 2.0 sec

Trigger force 50 g 20 g
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Wy} el S 2712 pre-test speed 0.5 mmy/s,
test speed 2.0 mmy/s, return to strain 47%, time 2.0
sec, trigger force 5.0 g, test cycle 1°]%1Th
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<Table 4>} 231 Mixograph= <Fig. 1>} 2T}
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= peak time2] 7% HAES ©@A] & 2|
4.17 minC.2 ¥ H7EC] 2.75-2.96 min©] 31
A o whaj oF 1.21-2.42 min°] ©EE U 2
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Aok S o = AT Peak value= 23l B4
7Hd w ] peak o FE Wb SFEl FF
o} 8 F5e #4 JEu(Chung EJ 2010),
222 74.20%, A RE 68.83%, LR E
67.71%, SFFAE 67.20%C.2 AR A 7kto]
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7He7t Ao ® A wEl Ay os FF
S FAE 5 9l WILRE vhald oko] o=
= wE Zyel A7) Left slope®t right
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{Table 4> Results of mixograms for noodle samples added with various starches

Control PS SS CS F-value

Peak time(min) 4.17+0.16" 2.75+0.29" 2.79+0.05" 2.96+0.27" 3024
Peak value(%) 73.70+1.14° 68.83+1.32° 67.71+0.82° 67.20+0.95° 2288
Left of slope(%/min) 1.52+0.05 7.52+0.31° 8.18+0.41° 3.66+0.04° 451.75""
Right of slope(%/min) -3.02+0.02° 2.47+0.13° -3.04+0.30° 2.140.15° 17.52"
Mixing tolerance(%/min) -1.500.03° 5.05+0.28" 5.1440.13° 1.52+0.16" 967.26""
Width of tail(%) 13.10+0.74° 9.16:0.24° 10.13+0.45° 9.50+0.22" 4546

Legends for the samples are in <Table 1>

MeantSD. “ p <00l ™ p < 0.001
abed

Means in a row by different superscripts are significantly different at 5% significance level by Duncan ~s multiple range test
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<Fig. 1> Mixograms of noodle dough with various starches
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{Table 5> Moisture content of noodle samples added with various starches
(unit : %)

Control PS SS CS F-value
Raw 38.49+0.36" 39.26+0.04" 39.05+0.14™ 37.69+0.55° 12.96"
Cooked 73.20+0.36" 76.57+1.00" 75.80+0.87° 72.63+0.55 2035

Legends for the samples are in <Table 1>
MeantS.D. p < 0.01 p < 0.001
®Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test

7P e A AES HURHA] @2 dlEzTe. ol B Ao} 2 A HAth AR TRl
2 8546°|Ath agke] 7P AL ARAES wet A o] Ao AjolE Bl AL 747t
713 PSE 03701903, L thao] CS, SS9 HEo] w3} HuA Yehde Aol Ajo] uj
2 S 470,09, 021010tk 2T W Fo® A7ty e, 7F WA Eaich e dEe] Ao
7HE 100%H S 21602 7P e AAEE B xjo]y} 9gon g Sl wE Ale] xjo]d] thah
gom, AlZ 7t §9A(p<0.001)2] o]zt 9 AFE Fed Aoz Yzt
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RS A7k o] A glojA 7 W AE-S H7lsle] e o] 7 E(hardness) =
E7b e A AR R] UK PSE 75440]  ARS HrlelR] ¥ izl 664.30 go = 7}
AL, 7HE e AL SEgA R FrbE cSE A 7o, o theo] L45ARS Al 24
727101021, 7} Alg Zrolle F9%(p<0.001) & 565.73 g, AAPNES H7FEF =45 536.00 ¢
A Zpol7h ATk o] A E aghe AR otk Amrt 7Y AL AL neES A
133, 2 1.52, PP 184, SFFHAR 719 58 495.60 golglor 7h A5 3ke] A=
24

231 o, B E bk & 20.52, LT = H9F(p<0.001)?] Aozt UTh H
v E 20.53 , AR 2097, SEFAES (adhesiveness) S APAE 326.60, IL7-0} 303.37,
2114 02 3o 7t Alg A 2 854 30240, T 282.87 oo, 7t A
ol giTth AR AHET o] Hx el 1914 (p<0.001)Q1 2ol 7F ATt A
© Aasdn ANEs S718FAT Lee Y er 9] 43X (chewiness)e] =74 A¥l= n7wbd
al (2009)2] Aol M= AREY swe] Y=ot 7¥gk wlo] 4952002 71 zlom, 7k}

l:ﬂJ

¢

o =
< 3

M

{Table 6> Hunter color values of noodle samples added with various starches

Control PS SS CS F-value

Lovalue Raw noodle 85.46+0.27° 85.53+0.23" 86.63+0.22° 86.95i0.602 43,54::
Cooked noodle 74.61£1.23 75.44+0.87" 75.28+0.69" 72.71%1.16 15.33

avalue Raw noodle 2.16£1.71° 0.37+0.37" -0.21+0.45" -0.09+0.87" 12.51;*
Cooked noodle 1.52+1.28 1.33+0.77 1.84+1.01 2.310.78 1.91

bovalue Raw noodle 20.32:0.96" 20.42+0.52° 18.7740.41° 19.20+0.45" 17.38;*
Cooked noodle 20.52+0.90 20.97+0.56 20.530.88 21.14+0.78 1.57

Legends for the samples are in <Table 1>
Mean+S.D. NS : not significant P<0.001
®Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test
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{Table 7> Texture profile of noodle samples added with various starches

Control PS SS CS F-value

Hardness Raw noodle 664.30424.26"  536.00421.35°  495.60+10.00"  565.73x19.35°  122.62"

() Cooked noodle  1579.374827°  1626.43+23.07° 1561.77+41.54° 1754.37+21.86"  97.14"

Adhesiven Raw noodle 282.87£11.95°  326.60+£14.31°  303.374626°  302.40+11.76°  21.94°

ess Cooked noodle 31.73+3.30° 40.53+4.58" 40.77+3.00° 38.57+0.66° 15.58""

Chewiness Raw noodle 492.27+58.05° 411.77i9.85bb 495.2():t17.37“b 472.43+24.24° 9.69*:;
Cooked noodle  1207.00+£69.27°  1048.80+39.90°  1057.70+33.23°  1177.20421.89°  29.74

Legends for the samples are in <Table 1>

MeantSD. p < 0.001
abed:

A8 A7
7t A& 2t
CEREE

=
(hardness)7} 74 2

FoE 411772 7P "grom,
914 (p<0.001)2 7ol 7} AT,
AR Arlel] e S 2

AL 55 3t
W(1754.37 g)olhaL, 71 2 &4—3 e ok

< 7k H(1561.77 g)°oI A
HHT Zrlslglon, 7t Az
0.00)Q! 2Fo] 7k QILATh. SHe] Ao Aun
o & Zog s, agrbdEs Aokt
“*(40 79 T2 el 7P Zik 1 theel

1(40.53), SFFHE(38.57) S B Hol A,
de | Z71E)A] e i 27+(31.73)°] 7 Ak
om, 7} A8 Fholl 914 (p<0.001)%1 =te] 7} 2
At o= 58 T v 78 A3 o] F
2] Bet MESo] FHo R g2u]o] TRV
uf ol 2} A7 E T 434 (chewiness) T 2=
o] 1207.002.2 7} Hom, nntdES HArt
gk 7(1057.70)°] 7174 Zkeh AR} Lo
Aol ZleH, 7t f\LEL kol 1 v«lﬂ(p<0 001)
Q1 Aol &

Ay E T} i%i}%tﬂ °1f Shim KH(2006)1} Noh &

Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Park(2013)°] A2 AHETE <HO| AE,
T2, Aado] wsktke Aol dAskith

AEFTHEAE 270 S5 2ejste] vt
= =% AI}+= <Table 83 &
oA Ax} o1z
oAl &2 tizT°] 45.20 mm
ths UER e SS(41.17 mm),
PS(29.33 mm), CS(22.13 mm) <= ©] L, 7 A&
Zrol 914 (p<0.001)91 2ol 7} Atk th Z1tol]
H|ste] H7kte] gl o|7) v A2 Wrkert
Ao dAgd wzt 276 o] @ He
A o3t Aolg} AlREHTE AW AT}
e e (3297 gellem, 7 2
FEAES H e CS(26.53 g)o] e,
12 7t $9]2](p<0.001)21 2Fo] 7} AATh
ol ol7dolE SS(13.57 mm), PS(11.80
mm), Control(11.73 mm), CS(11.57 mm) 5°|%}
om, 7} Alg el 793 (p<0.001)Q! ZFo] 7}
Ut =] 9 thxro] 57.57 g=2 7t

<
o

N
fu Jio ru

& o o

<Table 8> Extensibility of noodle samples added with various starches

Control PS SS CS F-value
Distance Raw noodle 45.20+1.42° 29.330.13° 41.17+1.35 22.13+0.73¢ 237407
(mm) Cooked noodle 11.73+1.91° 11.80+0.62" 13.57+0.35" 11.57+0.35" 17.16™
Force Raw noodle 32.97+1.80° 32.63+0.89" 41.00+3.23° 26.53+0.65 16.18""
(g Cooked noodle 57.57+1.45° 35.47+0.79° 46.00+1.88" 31.301.14° 242.40™"
Legends for the *sgmples are in <Table 1>
Mean+S.D. p <0.001

abed,

Means in a row by different superscripts are significantly different at 5% significance level by Duncan s multiple range test
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<Table 9> Sensory attributes of cooked noodles added with various starches

Control PS SS CS F-value

Gloss 7.75+1.80° 7.36+1.20° 7.97+1.77° 10.44+2.08" 1287
Savory taste 6.92+2.48" 6.18+1.54° 8.39+2.69" 6.61+2.08" 3.68"
Glutinosity 6.82+1.76° 8.67+1.91° 8.86:+2.40" 8.14+1.21° 3.23"

Legends for the samples are in <Table 1>

MeantS.D. NS : not significant *p<0.05 mp <0.001

®Means in a row by different superscripts are significantly different at 5% significance level by Duncan s multiple range test
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<Table 10> Acceptance of cooked noodles added with various starches
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Numberical scores were given to the acceptance levels with 1 = ‘dislike extremely’ and 15=like extremely’
“Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test
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