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Abstract

We conducted this study to investigate the amount of RS and cooking characteristics of the commercial extrusion-cooked noodles. Ten
kinds of noodles were selected and grouped according to the storage conditions; dry noodles (3), refrigerated noodles (2), freeze noodles
(4), and dry noodle made from wheat flour as a control (not extrusion-cooked). The total starch of commercial noodles ranged from
62.50% to 84.13%, Refrigerated Naengmyeon and dry Dangmyun had high proportions of total starch (respectively 84.13% and
80.13%, respectively). The amounts of apparent amylose ranged from 25.01% to 42.93% and RS ranged from 0.61% to 5.99%. A high
proportion of the total starch was rendered digestible by extrusion cooking, and a small amount of RS remained in the samples. Dry
Dangmyun had the highest percentages of RS (5.99%), followed by refrigerated Naengmyeon C (2.41%) and dry Jjolmyeon (1.94%),
and those of the other noodles were lower than that of the control (1.86%). Cooking properties and texture measurements were
evaluated. Cooking loss and turbidity of cooking water were highest in dry Jjolmyeon and dry Naengmyeon. There was little cooking
loss in dry Dangmyun and freeze rice noodles. In particular, dry Dangmyun and refrigerated Naengmyeon C containing high amounts of
RS and amylose had relatively high measurements of hardness and tensile strength.
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Table 1, Proximate composition of commercial noodles
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2 7 =9k oo g WEWH C7) 241%E H3go
w WEEH] 0.61%= 7HE St f3EEE dHe
AGAR sheke Aol 1.60%A1L WAYHLS 1.82%,
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7} 7V =A YERg T e dA oA dEAA= 7t
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o] gFo] AAS] F=A dElgEd o|AS Y Alx

(%)

Samples Crude protein Crude ash Crude lipid

Dry Noodle (wheat flour) 12.50+0.04" 0.73+0.05° 0.84+0.03"
Dangmyun 0.38+0.02" 0.20+0.06° 0.5120.04

Jjolmyeon A 12.78+0.05° 1.1240.03° 0.62::0.05"

Naengmyeon A 12.68+0.04° 0.98+0.03" 0.56£0.03

Refrigeration Jjolmyeon B 10.81£0.03° 0.72+0.04° 0.71+0.06™
Naengmyeon B 8.95+0.05° 0.54+0.05° 0.43+0.06"

Freeze Jjolmyeon C 10.30£0.01° 1.16+0.07" 0.74+0.06™
Naengmyeon C 5.73+0.05% 0.51+0.05° 0.56:0.05

Naengmyeon D 10.780.06° 0.42+0.04° 0.82+0.05°

Rice noodle 7.79+0.04" 0.90+0.05" 0.63£0.07

Y Mean+SD

? Different letters in column indicate significantly different by Duncan's multiple range test (p<0.05).
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Table 2, The contents of total starch, amylose and resistant starch of commercial noodles (%)
Samples Total starch Amylose Resistant starch
Dry Noodle (wheat flour) 62.50+3.87"% 25.01+1.71° 1.86+0.04™
Dangmyun 80.13+0.35% 38.69+1.69° 5.99+0.06"
Jjolmyeon A 65.06+3.73" 24.71+0.97" 1.94+0.02°
Naengmyeon A 74.13+4.31° 34.87+0.78% 1.60+0.02%
Refrigeration Jjolmyeon B 65.22 +0.11 35.95+0.41% 1.57+0.01%
Naengmyeon B 84.13 +8.80" 32.700.45° 1.82+0.02°
Freeze Jjolmyeon C 71.67 +1.87° 32.59+1.48° 0.61=0.01"
Naengmyeon C 79.64 +2.09°™ 42.93+0.49° 2.4120.01°
Naengmyeon D 65.82 +0.39° 26.63+0.44° 1.630.02°
Rice noodle B 73.31 +0.23* 29.31+0.74° 1.53+0.05°
Y MeantSD

? Different letters in column indicate significantly different by Duncan's multiple range test (p<0.05).
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i AP DAz ?_%01 Aees & F ArhBerry
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Table 3, Cooking characteristics of commercial noodles

3. =2 EH

AFHES ZEA ZF= Table 33 2ol HEUE
(water absorption)< W7} W] Hla| WS4
o9 =A et e AE0] 207.67%=
7V =3k %E%UdOI 32.67%% 7}ﬂ volth =g A
A A o) FESFE 10% E 25 WEA|w WAH

F dEHe 28 A FEFTEC] 40% 14194& i
=oll =] F WEUEe] A —EE} SAl Hehd Zle
Z Rtk W 28 ¥ FEFFLS Zﬂﬁ«] gl o
F& 77 Hedl(Woo N & 010) T2 F77F Hed

Samples Moisture" Water absorption Turbidity of Cooking loss
p (%) (%) cooking water (0.D.)"” (%)
Dry Noodle (wheat flour)  10.88+0.417<) 205.33+3.21° 0.2140.02° 6.15+0.21°
Dangmyun 11.98+0.03* 185.00+12.50" 0.06:0.01 0.08+0.01"
Jjolmyeon A 12.94+0.04° 104.67+3.51° 0.81+0.42° 8.91+0.06°
Naengmyeon A 11.93+0.08" 207.67+6.53" 0.75+0.04" 9.04+0.16"
Refrigeration Jjolmyeon B 33.9240.27° 77.67+3.51° 0.51+0.03" 5.00+0.01°
Naengmyeon B 41.03+0.29™ 61.00+3.00° 0.30+0.08° 2.16+0.02°
Freeze Jjolmyeon C 41.12+0.89™ 32.67+4.04" 0.35+0.06° 1.01+0.01°
Naengmyeon C 40.16+0.29° 89.33+2.52% 0.26+0.04° 2.01+0.02°
Naengmyeon D 40.61+0.8" 85.67+5.13¢ 0.53+0.01° 5.27+0.24°
Rice noodle B 42.40+0.66" 56.33+1.53° 0.27+0.04™ 0.02+0.01°

" Moisture content before cooking.
? Mean+SD

® Different letters in column indicate significantly different by Duncan's multiple range test (p<0.05).

9 Optical density.
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Table 4, Textural measurements of commercial noodles

AWl A== FHE7.37 g), EH(2531 g), ¥H
(10.96 g), 451027 g) =208 VERGTE WAHS Wi
Zmo] 2526 go. 2 YAWIW 13.03 ghth =4 YRt
Wesd FolA= W¥aeEHo] 7 =4 JYehgth ¥4
FoAAME ARl 241%= 7 =JHE WsdH C

7F JAl deta o] Wa IR EE A UE
Wtk AolUR s SFEFHEOR AR AFHES
L7hRol H7HS of tiETel Bis) =] g@Ede
Stou AvAdLe 9t 89 2 H(Moon SH & Shin
MS 2000), A3FHI(RS3)S 2TAEl] H71E0L w
tﬂO] o 9 B2do] gt 3 tSozer

N 5 2007). & 7N = Agdio] 7P BUd A
o] 7P wteta FARAGE TP Wekon QIAAEE
A Ueh Agio] We] A EA dFgFs F
T 208 Ho] 2% o]of tig A7} o] FRsitial A
s9}

V. &
ATE TUAA ABEE dESUR WH, &
A, 9 A58 FEARCERE, WY, YsH)E=
o] 958 AEsigal 47 3(4AH)E tiE2T(v
dEsH)o = 0}04 Ao Y 2YELS A
stlth AlEHel & AR SRS 62.50-84.13% HAR
zlo]E BHejom, ofdZ e~ S 2501-42.93% W9
2 YsWH CcollA 7HE =3tk WEWH De HY¢HY
HOo g opdR Qs ko] UwS 25.01%2F FARHA L
w FEAumEel Wsyd C9 42.93%9 A0S BY
oh AlAHe AR S ofdE 2 3EFo] 38.69%

1__

Textural properties

Samples Hardness Adhesiveness L. . . . Tensile
Springiness Cohesiveness Gumminess Chewiness

(8 (gs) strength (g)
Dry Noodle (wheat flour) 3,528.50+248.93"  16.83+4.64" 0.89+0.44° 0.67+0.02% 2,376.31£156.31* 2,107.45+143.82%" 10.27+0.57°
Dangmyun 8,807.42+471.28"  18.44+7.93™ 0.99+0.01° 0.84+0.01* 7,386.06+366.58" 7,324.40+402.66" 47.37+5.45"
Jjolmyeon A 4,553.344368.77°  23.43+4.55™ 0.97+0.01" 0.78+0.02™" 3,540.63+253.13° 3,419.764239.64° 25.31+3.88"
Naengmyeon A 3,094.23+138.77*"  29.3546.75° 0.97+0.02" 0.78+0.01° 2,401.24+104.58* 2,334.61x126.55" 10.96+0.72"
Refrigeration Jjolmyeon B 4,233.424244.88°  32.55£9.53% 0.95+0.01" 0.75+0.01°" 3,189.32+176.34° 3,029.40+165.34" 25.26+2.11°
Naengmyeon B 2,588.85£150.78°  28.42+4.36" 0.97+0.02™ 0.79+0.01% 2,050.54+146.91° 1,981.58+174.107 13.03+1.13
Freeze Jjolmyeon C 6,997.024392.97"  36.50+7.64° 0.95+0.00° 0.75+0.01" 5277.96+329.21° 5,029.79+309.60" 23.57+2.64°

Naengmyeon C 3,202.53+232.46%
Naengmyeon D

Rice noodle B

21.49+5.15™ 0.98+0.01°
2,664.99+152.77"  24.89+4.03™ 0.98+0.01™ 0.77+0.01°*" 2,048.59+149.18° 2,002.90+151.45" 10.63%0.56"
3,023.124205.24°%  23.2444.53 0.98+0.00° 0.75+0.017 2,265.60£168.05% 2,216.19£162.76 9.81+0.38"

0.80+0.01°  2,544.00+181.78° 2,492.09+182.77° 16.30+1.20°

Y Mean+SD

? Different letters in column indicate significantly different by Duncan's multiple range test (p<0.05).
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