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Abstract : In order to determine the effects of damaged starch in wheat
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flour on the quality of frozen cooked noodles, starch was isolated
from wheat flour and then ball milled to obtain damaged starch. The
damaged starch was added into wheat flour with a certain percentage.
The effects of damaged starch on the pasting properties and swelling
power of wheat flour, as well as on the cooking qualities, texture
properties, amount of freezable water and microstructure observed
by confocal laser scanning microscopy(CLSM) of {rozen cooked noo-
dles were investigated. Results showed with the increment of
damaged starch content from 4.3% to 7.9%, the pasting properties

including peak viscosity (PV), final viscosity (FV), breakdown vis-
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cosity (BDV) and setback viscosity (SBV) of wheat flour decreased
significantly (P<C0.05). Meanwhile, the swelling power of wheat
flour increased significantly (P<C0.05). Furthermore, the hardness,
chewiness, springiness and adhesiveness of frozen cooked noodles in-
creased with the addition of damaged starch. However, as the
content of damaged starch increased, it was observed by CLSM swol-
len damaged starch destroyed the gluten network structure of frozen
cooked noodles to some degree. The amount of freezable water,
cooking loss and broken rate increased while tension force and tension
distance decreased significantly (P<C0.05). The results provided an
important reference to the unique characteristics of wheat flour for
the frozen cooked noodles.

Keywords: damaged starch; frozen cooked noodles; noodle quality;

freezable water; microstructure
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Table 1 Effects of damaged starch in wheat flour on the pasting properties of wheat flour
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swelling power of wheat flour

PR A L2 AR IR T ¥ VR BN L i A2 R
ol 2Ca) R Ce) TR Bl /N 22 B bR U B R A



AR

2017 4% 4

T VA V5 AT 1 A A 0 O BRORIT I A% SRR I 384 00, mT B 2 T 4
TE R I SE I0 T IR A% VAR R K S RV T AR I A 1 £
2107 10 T8 R WAL I 25 B DA T S5 3% 1 10 9 08 A 2 1 ) 4% 2
P A SR EOT DT i 5 1T 4% 7% 40 R K W AR SR . T
F1 I 2Ch) f bl 2 B B TE A B S N A3 B 7.9%,
it ¥4 5 ST T K 2R AR B R B 3 AR R G o T T A X e
VR T 75 78 R SRR RN A 45 5% 5 7 46 5 BF 5T
T A58 T Ao %o 24 i 17 5 SRR R 11 45 SR A — B, Rk, N B R
Tk B A0S 0 2 B A 4.3 VOB AN E 7.9 %6, (8 v VR B THT 110 7 A
JE A
2.4 EIRGE TSR BVE RS R R

SR P T A G M B R R AE AR — &
4 2 W TG 4% 00 SR T Ol T 4 T M DT A TR AR I A R
P AR IR SR 4 TR R ms R Oy vk . 3R 2 R,
B 2 /I8 22 0 T AR TR I A i N 4.3 S0 B 7.9 %0, A R B
T FF) B J5E VLU 1 0 B A R R . T R
TR T 0 1 T IR 7K R K 1 5 8 i A T A 2 D) 4 2 4
HR 2T ol 1R A R T A 1) O AT T S R 4 U
TET ) B 3 A VLI P 7 o 1T 2% 0 9L 86 B AR KRR |
SRR ORI PE A L. R 1 AT /N 2R P B
oy LRGN A (L A AV O TR R RS E i AR AN S ) R 8
FAKE S P T B D 9 A DAL ¥4 R S TRT A A R
PERE I T ELREA TE A B9 A G T R 0 Ik L T RE S
A VR ST 1) LI 3 A o6

M3 2 A B /N2 R P R VE R N 4.3 00 3
TN 7.9 % ¥ VR FTHT A hr i g AR A EE B R TR AR, X
R A 2 AT T R I oA 0 T o R Y DA L R R M B B
A+ I L& R S T 2 1T A4 R TR K I B A S B W S T A9 2R
FT A SRCZT T 2% 4 2 1) 377 B JBE A, R A g 0 L B
i BB /N 22 0 P e 450 U B 0 5 i A 4.3 %0 3 ] 7.9%,
A T8 VR IR 4 R 0 B L AR A e AR 25

1.0or a
7
;i- cfz 0.8 %
0.4 %
. 6.7 7.9
WERIVE RS & it
Content of damaged starch/%
(a) WAREEDIRE
801
X 700
=
M ‘%e 601
% 3
XE 50
Z a0
30 —
WERVE R & it
Content of damaged starch/%
. (b) EA
§ 7 a
£e h
= c
=
4.3 ‘ 5.5 ‘ 6.7 ‘ 7.9
WA VE Ry 5 i

Content of damaged starch/%
(c) WiZ%
KA FAE TR B AR P<<0.05 /K 77 52 5
B2 @b vaBemed e Tadbiim AR R a
Figure 2 Effects of damaged starch in wheat flour on

cooking qualities of frozen cooked noodles
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Table 2 Effects of damaged starch in wheat flour on texture qualities of frozen cooked noodles

WA & A/ i /g L/ (g ® WL I 4 fiffdi/g P BT RS/ mm
4.3 2 913.82£27.05°  61.6844.02" 0.870.027" 1 141.99+22.60"  16.5041.02° 27.12£2.52¢
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6.7 3275.50+64.50°  94.79+6.33" 0.91£0.010¢ 1 282.05430.10° 14.45+0.26" 22.15+1.39"
7.9 3365.18+154.69*  97.35+7.32¢ 0.920.021¢ 1 288.87498.72¢ 14.38+0.61" 20.95+1.14"
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section microstructure of frozen cooked noodles
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