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Table 1 Cooking and textural properties of sweet potato

starch noodles with different binding pastes

¥l it rett

BERK/ Y W/ % /g Hi Ak /mm Rt W/ m]
HE  1.69£0.21% 341.5£16.3% 569 £120°!  1.27£0.15*" 0.79£0.16™ 6.63 £1.14"
AE 4.27:0.37" 336.0£15.5° 694£138  1.28£0.10°" 0.88£0.14° 8.37£1.37°
JRE 128£0.38° 365.0£13.3°° 466£99%  1.18£0.14>  0.75£0.15*" 4.50 £0.80¢
B 1.79£0.18% 378.7£4.8%  616£135  1.17£0.13%  0.80£0.12°" 5.83£1.21¢
T LA2£0.419 372,055 1 438591 1.25£0.13%0 0.870.11° 4.45£1.15¢
% 20450119 388.6£49.0° 562£122°0  1.20£0.14>  0.74£0.13" 5.12£0.96%¢
Kk 3.62:0.46° 371821517 524 £117°% 1.23£0.14> 0.74£0.15% 6.16£1.09>
Tk L9420.25% 360.4 £11.2°°° 781£99%  1.23£0.14> 0.68£0.15> 7.46+1.39*
BRER 6.2420.59% 340.516.2° 623 £102°  1.37£0.26° 0.80£0.15* 5.77£0.81°
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Table 2 Sensory scores of sweet potato starch noodles
with different binding pastes

J3ikd] (i % prgalis it it Ak i EZ

1% 7.930.48" 7.25£1.37%" 7.83£0.91°" 6.96£0.27° 7.34£0.87" 7.44£1.00°"
A% 7.91£0.69" 7.93£0.49* 7.71£0.86"" 8.30£0.61* 7.290.86" 7.52£1.02*
TRE  7.86£0.34" 6.80£1.23° 7.84£0.97"" 8.37£0.55" 7.460.70" §.1420.92°
%iH §.13£0.69* 8.03+1.11° 8.15£1.15 6.80£0.31° 7.90£1.18* 8.251.10°
£ 7.95£0.96" 6.30£0.84" 7.66+1.26" 6.98+1.11° 7.64 113" 7.861.15*
Y3 7.83£0.73" T.18£1.33* 6.80£0.52" 7.34£0.30" 7.61£0.86" 7.850.85*
Tk 7.63£1.27% 7.40£1.03™ 7.40 £0.62°" 7.24 £0.43" 7.36£0.65* 7.71 £0.84*
Tk 8.30£0.46" 7.44£1.25" 7.39£1.27°" 6.970.58° 7.30£1.37* 7.89+1.08"
BRI 7.60£1.46" 6.6121.35°" 7.29£1.09™ 7,93£0.15*" 7.05£0.73" 6.96+1.06"
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Table 3 Pasting parameters of different

starches as binging paste materials

. " . GEERE,  WRE, EREARE/ WAEME/
P SIE Y yH [r

TR BILETL/C (mPa + s) (mPa +s) (mPa+s) (mPa-s)

HE 72.31£0.38° 7215 74> 4947 £222° 3273 £52° 1092 £161%

A 68.73 £0.14" 6751 £96° 4 500 +224° 3377 +176' 1 126 +48*
TS 69,80 £0.49" 10 364 £299°8 469 +492° 2 840 +190% 930 + 14°
BiE 72.07 £0.38° 4345 £46° 1 566 +344° 6 000 +73° 3 220 £92°
35 76.48 £0.52% 6297 £29¢ 2 675 +41¢ 5551 £200" 1929 + 184"

N 90.52 £0.72% 3525 +48" 87399 4177 £19° 1526 £37°¢
PN 83.97 £0.78" 3498 £42" 1394 +68° 3578 £77° 1475 +41°
BN 78.05£0.52° 3492317 931 £30" 3779 +30% 1218 +58¢
R E K 75.78 £1.86% 3701 £29° 2304 £367 1894 £26" 496 +36"
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Table 4 Swelling capacities of nine binder starches

and T, relaxation time of sweet potato starch dough

with different bingding pastes

KMWER  Bkh/% T,/ ms T5y/ms Ay Ay

HE 2.56 0. 14> 1.70£0.109 15.45£1.16° 1233 £61°> 4363 £275°
N 2.73£0.22"  1.75£0.00°0 17.69 £1.30™ 1309 +61* 4574 £229°
TS 3.8450.66°  1.83£0.15% 17.11£1.41°" 1274 £40°> 4885 +183°
HiE 2.83£0.16"  2.01£0.00° 18.74£0.00° 1250 £37°> 4644 +165°
£35) 2.20£0.06°  2.01£0.00° 18.74£0.00° 1 144 £2¢ 4616 £45°
N 2.62£0.04"  2.01£0.00* 18.74 £0.00° 1154 £62°° 4553 £209°
Kok 2.88+0.06"  1.92£0.15*" 17.92£1.41°" 1211 30" 4435 +113°
EOP/S 2.75£0.20"  1.75+0.00° 17.11 £1.41°* 1209 £23>¢ 4557 £95°
BRER 2.92:0.12°  1.75£0.00°" 16.30£0.00% 1203 61! 4392 +176°
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Fig. 1 Mixolab curves of sweet potato starch dough with

different binding pastes
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Table 5 Mechanical property of sweet potato starch dough
and the crystallinity of the resultant starch noodles with
different bingding pastes
KRR B REME/ (N - m) BARAHE/(N-m) HE%RHE/ %

H % 0.33 £0.01° 4.09 £0.12% 17.58 +0.69°
A 0.36 £0.04° 4.16 £0.31% 14.28 +0.06"
oA 0.48 +0.02° 4.13 £0.31 13.75 £0.92"
g 0.98 £0.08" 4.63 £0.04* 13.71 £3.10"
2353 1.17 £0.11° 4.76 £0.17° 8.07 £0.25¢
N 0.73 £0.03* 4.07 £0.11* 11.81 £0.90°
P 0.66 +0.09¢ 3.69 £0.55¢ 12.91 £0.99"
EFS 0.82£0.03° 3.92 £0.62" 13.06 £0.26"
W 3R K 0.35 +0.00° 3.88 £0.08" 12.03 £2.01°¢
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Fig.2 XRD of sweet potato starch noodles

2.3 RMAIMEASESMLRRZEHEXESR

6 4y TRy 22 i S Ry Kty A B T Y
AT AR . H 6 AT LI 258 i 2L xT by 22
[ A H RS

MLRES XN EH A Z B R Pearson 18X 2 £

Table 6 Pearson correlation coefficients of the quality parameters of sweet potato starch noodles and the

characters of binder starches and the resultant dough

B T _ ] %‘ﬁ@i%‘é% ‘

EEMK g i i T i AE Y] WEL MR- A7

JAE R 0.070 -0.438 0.498 0.209 -0.019 0.205 -0.095
S TE R 0.834 " -0.621 0.370 0.801 -0.169 0.361 -0.861 "
HLHEVE R -0.835" 0.548 -0.281 -0.775" 0.169 -0.329 0.858 **

LR A=Y S -0.006 0.625 -0.101 -0.175 -0.479 -0.257 0.006

3 U6 1 7 s -0.378 -0.272 ~0.447 -0.186 0.303 -0.216 0.216

A A -0.198 -0.388 -0.372 -0.068 0.224 -0.151 0.071

I %103 -0.596 0.638 -0.167 -0.597 0.212 -0.220 0.684 "

BB -0.467 0.619 -0.102 -0.623 0.146 -0.177 0.679"

Tk 1 0.009 -0.032 -0.116 -0.251 -0.479 -0.257 0.006

FaE HE -0.522 0.735* -0.206 -0.494 -0.003 -0.399 0.631

AR -0.492 0.284 -0.323 -0.296 0.592 -0.357 0.471

bl A, -0.287 0.203 -0.515 0.049 0.513 —0.449 0.122
A, -0.518 0.376 -0.258 -0.627 -0.016 -0.400 0.751°*

Wy b 4 -0.023 -0.467 0.338 -0.031 -0.196 0.521 -0.121

* RAMREFE (P <0.05) ;™ FRMEMWFE (P <0.01),
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Effects and mechanism of binding starch on the quality of sweet
potato starch noodles

ZHAO Chenyang', WANG Yang', ZHOU Fang', YE Fayin', ZHAO Guohua'*"

1 ( College of Food Science, Southwest University, Chongqing 400715, China)
2 ( Chongqing Sweet Potato Engineering and Technology Research Center, Chongqing 400715, China)

ABSTRACT Binding starch is an essential ingredient for starch noodles production by dropping method. However,
the effects of starch types on the quality of sweet potato starch noodles remain unknown. To this end, the quality pa-
rameters of sweet potato starch noodles with different binding starches were comparatively investigated. The physico-
chemical properties of 9 common starches as well as their effects as binders on the properties of sweet potato starch
dough and noodles were determined, followed by their correlation analysis. Among all 9 starches, the sweet potato
starch dough with sweet potato starch and cassava starch as binding agent presented good dropping properties and the
resultant starch noodles displayed high crystallinity (17.58% and 14.28% ) and satisfied cooking, textural and sen-
sory properties. On the whole, the sweet potato starch noodles with sweet potato starch or cassava starch as binding a-
gent was of the highest overall quality. More importantly, a higher level of amylose in binding starch was always in
line with higher values in the finical viscosity and setback of its paste, so that low resilience and cooking loss could be
obtained for higher overall consumer acceptability. The present work declares that binding starch substantially affects
the quality of sweet potato noodles, which provides a theory basis for the selection of binding starch for starch noodles
industry.

Key words binder starch; starch; starch noodles; quality attribute; correlation analysis
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