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Effects of Particle Size and Gluten Content on Starch Digestibility of Noodlesin Vitro
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Abstract: In order to study the effects of particle size and gluten content on the starch digestibility of noodles
in vitro, 0%, 5% and 10% of gluten were added into wheat flour with different particle size to make Chinese
noodles, and noodles with large and small particles were separated after drying and grinding. The
morphology, structural thermal properties and in vitro starch digestion properties of noodle samples were
investigated. The results showed that with the increase of gluten content in noodle samples, the surface
smoothness and gelatinization temperatures were increased, while the enthalpy values were decreased, and
the area of gluten network formed in the noodles after cooking were increased. The in vitro digestion kinetics

results showed that the starch digestion extent was decreased with the decreasing of flour size or the increasing
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*1 HRES. SHEEHRFERELER
Tablel Samplenumber, screen size and raw material ratio
eSS W (H) ik (wiw) T (H D)
LF-0%Glu-LN  100~200 Z[H] TH#3+0%IfHAfEH  40~60 [
LF-0%Glu-SN  100~200 Z[&] HI¥+0%E i 60~100 2 [H]
LF-5%Glu-LN  100~200 Z[i] [H¥3+5%MAiE N 40~60 2 [H]
LF-5%Glu-SN  100~200 Z[8] TH¥+5%EATE T 60~100 Z [H]
LF-10%Glu-LN 100~200 Z [H] H¥3+10%E T 40~60 Z[H]
LF-10%Glu-SN 100~200 Z[H] [Hi#5+10%IHHHE T 60~100 2 [

SF-0%GIu-LN  i#id 200  EH+0% AT 40~60 Z[A]
SF-0%Glu-SN #3200  EIM-H+0%MEATE I 60~100 Z[A]
SF-5%Glu-LN il 200  [HE#+5%IEAIEE  40~60 Z[H]
SF-5%Glu-SN  Jfiid 200  THHS%IEFEA  60~100 Z[8]

TH+10%MATEF 40~60 Z[F]

TH+10%MAEH  60~100 2 [A]
. L RARKPKL (Large, L); S F/nx/NEik (Small, S );

F ZZ/R1K (Flour, F); Glu ZR/R IINAYTHE 57 & 1 ( Gluten, Glu );

N F/R1H %% (Noodle, N ),
Note: L, Large; S, Small; F, Flour; Glu, Gluten; N, Noodle.
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Fig.1 The particlesizedistribution of wheat flour and noodles
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Fig.2 Scanning electron microscopy of noodles sampleswith large particles (A1 and A2, B1 and B2, C1 and C2,
D1and D2, E1 and E2 and F1 and F2 represent LF-0%Glu-LN, LF-5%Glu-LN, LF-10%Glu-LN,
SF-0%Glu-LN, SF-5% Glu-LN and SF-10% Glu-L N, respectively)
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LF-0%Glu-LN, LF-5%GIu-LN, LF-10%Glu-LN, SF-0%Glu-LN, SF-5%GIlu-LN f SF-10%Glu-LN # & )

Fig.3 CLSM micrographs of cooked noodles samples with large particles (A, B, C, D, E and F represent LF-0% Glu-LN,
LF-5%GIu-LN, LF-10% Glu-LN, SF-0% Glu-LN, SF-5% Glu-LN and SF-10% Glu-L N, respectively)

ZALFEOR R R EE R . T34k, e RBURL A/
TOUREL T A7) Sl 46 1) T 2 T, B AR 2 R A
I, FEETHE R T AT I 2 45 R T AR ) £ ROy
B, SHEMH TR MR R R (E2) —2
23 MAFHEME

T 2% B i B R SRR R 2 oo AL

x2 EEERNBAFHE
Table2 Thermal properties of noodle samples
FE R T,/°C 7,/°C 7./°C AHI(J/g)
LF-0%Glu-LN 60.4£0.2°  66.4£0.6° 73.7+0.2%*¢ 9.7+0.6"
LF-0%GIu-SN  61.6+0.4™ 67.5£1.0" 74.3£1.2™ 8.3+0.2°

LF-5%GIu-LN  60.7+0.8%¢ 67.0£1.1° 73.4+0.7%¢  6.2+0.8°
LF-5%Glu-SN 61.8+1.0" 68.3+0.7*° 74.8+1.0°>  6.2+0.8°
LF-10%Glu-LN 61.6£0.4™* 68.3£0.1* 74.6+0.8"°  6.4+0.6°
LF-10%Glu-SN 62.2+0.3"  68.0£0.2" 75.040.8°  5.5+0.2°
SF-0%Glu-LN  60.2+0.1°  66.2£0.8° 73.3+0.9*¢  8.9+0.7*
SF-0%Glu-SN  60.8+0.5" 67.2£0.5™ 72.8+0.6" 7.8+0.6°
SF-5%GIu-LN  60.4+0.3%"  66.6£0.1™° 73.1+0.3%"  6.2+0.8°
SF-5%Glu-SN  61.6+0.4™  68.0£0.8"° 74.9+0.3" 5.84+0.7°

SF-10%Glu-LN 61.1£0.5*¢  67.3+0.5* 73.8+0.8"  6.2+0.7°
SF-10%Glu-SN 61.2+0.6°*¢  68.120.2" 74.9+0.6" 5.5+0.5°
. SR SPSS 19.0 #4247 Duncan #5077 3% 408, IFLA
FEHERE2ZIE RN, W —FI A F/NE FhERR 2R R
% (P<0.05),
Note: SPSS 19.0 software was used for Duncan test analysis,

and values are means £+ SD. Values with different letters in the same
column are significantly different at P < 0.05.
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Fig.4 Digestion kinetic profiles of the cooked noodle samples prepared from flour with large (A) or small (B) particle size
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Table3 Thedigestion rate (k, min™) and extent
Ci20, %) of starch in noodles

FE i THALTRE (Cra0,%)  ki/(min™)  ky/ (min™)
LF-0%Glu-LN 44.240.6° 0.076 5  0.063 2
LF-0%Glu-SN 43.7+0.3% 0.0697  0.0553
LF-5%Glu-LN 42.9+0.1" 0.0837  0.0419
LF-5%Glu-SN 42.0+0.5¢ 0.0813  0.0527
LF-10%Glu-LN 40.10.4% 0.0890  0.0377
LF-10%Glu-SN 39.8+0.1% 0.0876  0.0362
SF-0%Glu-LN 40.5+0.1¢ 0.0827  0.0598
SF-0%Glu-SN 40.620.2¢ 0.0834  0.0403
SF-5%Glu-LN 39.140.1° 0.0940  0.0570
SF-5%Glu-SN 39.7+0.1% 0.0955  0.0505
SF-10%Glu-LN 38.140.6' 0.0975  0.0387
SF-10%Glu-SN 37.940.6° 0.0970  0.0348

. SR SPSS 19.0 #4247 Duncan #5077 3% 4087, IFLA
SEEMEERREZEE TR, R—HPARF/NE AR R TR
% (P<0.05),

Note: SPSS 19.0 software was used for Duncan test analysis,
and values are means + SD. Values with different letters in the same
column are significantly different at P < 0.05.
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