Korean J. Food Sci. Technol. Vol. 33, No. 1, pp. 60~65 (2001)

ALA
%‘I“I‘

A

(o]
=
ST

g A

FAE ETIR

KOREAN JOURNAL OF

IAE LA

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

Production of Starch Vermicelli (Dangmyun) by Using
Modified Corn Starches (I)
— Physicochemical Properties of Domestic and Foreign
Starch vermicelli (Dangmyun) —

Cheol Yook and Won-Kun Lee
Department of Food Science & Technology, Youngdong University

Physicochemical properties of 4 kinds of domestic and 7 kinds of foreign starch vermicelli (1 from Chinese, 6
from Japan) were determined. Peak temperature of starch vermicelli measured by DSC were 42~48°C which
were much lower than gelatinization temperatures of their raw material starches. X-ray diffraction peaks of
starch vermicelli were not sharp compared with those of raw material starches which indicated that starches
were gelatinized by heating and retrograded by cooling and freezing during production of starch vermicelli.
Hardness and compression slope of sweet potato starch vermicelli measured by rheometer were respectively 9,500
~11,000 g/cm® and 18,000~26,000 g/cm’? which were twice higher than those of corn starch vermicelli. Cooking
loss of corn starch vermicelli, which was 19.8%, was higher than that of sweet potato starch vermicelli, 4.2~6.6%
and mung bean starch vermicelli, 7.7%. In changes of thickness of starch vermicelli during cooking i.e swelling
ratio, sweet potato starch vermicelli had 58~69% of swelling ratio, which was higher than that of corn starch
vermicelli, 50%. Corn starch vermicelli, which was relatively less elastic and easily broken, was shown to be infe-
rior to that of sweet potato starch vermicelli in overall quality.
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Differential Scanning Calorimetry (DSC)
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Dropping method

Starch — (carrier paste, water) — mixing — dropping — cooking
in boiling water — cooling in cold water — draining — cooling in
cold chamber — freezing — thawing — drying — Starch vermi-
celli (Dangmyun)

Extrusion method

Starch — (carrier paste, water) ~—> mixing —> extruder cooking —
cooling in air by fan — cooling in cold chamber — freezing —
thawing — drying — Starch vermicelli

Fig. 1. Preparation methods of starch vermicelli (Dangmyun) by
dropping and extrusion methods in Korea
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Fig. 2. Pictures showing preparation of starch vermicelli on
plant by dropping and extrusion methods
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Table 1. General information on starch vermicelli used in this study

No. Raw materials Package unit (g) Thickness (mm)  Length (cm) Price/100 g Nation
1 sweet potato starch 500~1000 1.23 25~30%2Y W 670 Korea
2 sweet potato starch 500~1000 121 " W 670 Korea
3 sweet potato starch 500~1000 0.94 " W 640 Korea
4 corn starch 15 kg 1.27 28~32%2 W 200 Korea
5 mungbean starch 100 0.82 curl Y 185 China
6 potato starch, sweet potato starch 150 0.84 25~30 Y 265 Japan
7 potato starch 250 1.55 18~19 Y 118 Japan
8 potato starch, corn starch, CMC 500 1.31 " Y 45 Japan
9 rice starch, unknown starch 150 1.21 18~19%2 Y 133 Japan
10 unknown starch, guar gum 1000 129 18~19 Y 48 Japan
11 unknown starch 500 1.02 18~19 Y 80 Japan
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Differential Scanning Calorimetry (DSC)

A& 3He] DSC endotherm® 18] EAXE 242t Fig. 3
4 Table 29} 7t} ZAAZ2 JeRd viel o] Al B9
DSC endotherm® EFol| Ad@gle] Ao 53} 250 H
Bl e 21201 42-48°Coll A peak’} AlZFE UL peak
temp= 50~58°C = VEPAUTE AR Rot Ay
o] #AIgle] peakd] =7t & Fo] gl AoFE Hop HiE
o] &3lo]| WE endotherme ol FH AZ FAHNA &
3 dojulr 2 F Wz, WeAd Fol AZAsr 19
g3 2 AZAol DSC 3344 F &85WA A7 peak
2 J9Et}h Yook 5P Asje] mEw S Ao 7
% To7} 67°CoIR e} 53} AlIZl Tl 4°ColA 797 WA
NAE v Tort 43°CE 20°C o1 WolRg ISR °]
B I 717F Bl AE EXpbe] ofdt il A4 H
o] =3} dojd Aoz B3k v k. FH A|E No. 10
F 118 =3} peak ol W9 I3k A% ZOE Ko
£ peak’} AWEA Vel O AREH EE 99 Az
A F AR 33t @ o|Folxl o= AlgHTh

XM slEx
AR FHe T3}, =3t AEE dolwy] fst] T

Table 2. DSC thermal properties of various starch vermicelli
marketed in Korea, China and Japan
(Heating rate=5°C/min, w/w=3.5/1)

No.! Ti (°C) Tp(°*C)  Tc(°C) Enthalphy (mJ/mg)
1 455 55.1 68.0 2.1
2 124 53.0 66.9 19
3 457 55.1 66.3 29
4 443 513 60.2 1.5
5 479 58.3 71.0 24
6 46.2 54.5 654 3.6
7 48.0 58.6 69.9 2.6
8 48.7 58.0 69.2 1.2
9 473 57.0 64.3 04
10 42.7 50.0 57.5 0.6
11 47.2 53.9 63.8 0.8
"See Table 1
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Fig. 3. DSC thermograms of various vermicelli on the market in
Korea, China and Japan at heating rate of 5°C/min with water/
starch ratio of 3/1

Legend: See Table 1
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Fig. 4. X-ray diffraction patterns of various vermicelli on the
market in Korea, China and Japan
Legend: See Table 1

T A WEAES AXEA ksl st A7 A4
o= g Aoy AEHY o] DSC AFZ = 7
HE diyolr) s RS dAB(Esht & ¥ JHe
AXH enzyme-resistant starch(RS)7} A7tk A-+d47F &
o] WuE Y JEdi® FHel A A=AFE W EA
2ot YA EAlE e AXNERE FGHAR o= Fr]
RS7} SH-Eo] e 7FsAde] dont ol digh A= F
Fo] A7 H=E AT

Table 3. Hardness, swelling ratio and cooking loss of various vermicelli after cooking marketed in Korea, China and Japan

No. Hardness Compression Slope  Cooking Time Noodle thickness (mm) Swelling ratio Cooking loss
’ (gem?) (g/em) (min) before cooking  after cooking (%) (%)
1 11,237 2,629 25,638 £5,199 4 1.23 1.97 60.16 6.57+0.51
2 9,557x1,435 18,384 £5,014 4 1.21 191 57.85 424 +0.65
3 9,636+719 22,347+ 1,480 4 0.94 1.59 69.15 4.86+0.09
4 4,736 =497 10,418 + 1,084 6 1.27 191 50.39 1976 £2.19
5 4,626 £522 12,353 x£3,771 2 0.82 1.22 48.78 7.73£0.15
6 1,987 1185 4,776 + 855 2 0.84 1.34 59.52 45.61+1.34
7 7,638 £ 1,523 16,58513,388 6 1.55 274 76.77 46421 1.46
8 5,685 £ 307 12916+ 1,341 4 1.31 2.15 64.12 29.63£0.51
9 3,737 £568 10,270 £ 1,721 5 1.21 1.51 24.79 58.27x1.57
10 6,715+1,062 15,623 £1,842 5 1.29 1.97 5271 80.08 £0.34
11 3,567 1208 9,949 £1,241 5 1.02 1.39 36.27 95.44+0.85

USee Table 1
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