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Effect of Noodle Processing Technology on Adhesion of Cooked Noodles

CHANG Zhanzhan*, WANG Jipeng-?, LIU Yunyi“?,
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(1. College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. China-Ireland
International Cooperation Centre for Food Material Science and Structural Design, Fuzhou 350002, China; 3.
Teagasc Food Research Centre, Ministry of Agriculture, Co. Cork 999014, Ireland)

Abstract. Effects of noodle processing technology (extrusion, cutting) and water content (mass
fraction) on adhesion of cooked noodle were investigated by disulfide bond content determination,
sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE), Fourier transform infrared
spectroscopy (FTIR), scanning electron microscope (SEM) and etc., and the mechanism was also
discussed. Results showed that the brightness and surface viscosity of noodles prepared by cutting
were significantly lower (P<0.05) than those prepared by extrusion. No significant difference was
observed in hardness and cooking quality.The sheeting procedure induced the decrease of a-helix
structure and the increase of disulfide bonds content in noodles, favoring the formation of a dense
and continuous gluten network which inhibited the gelatinization and escape of starch granules.
Additionally, the brightness of noodles, the surface tackiness and hardness of cooked noodles
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obtained by both processing technology decreased significantly (P<0.05) with the increase of water

content in the range of 35%~37%, while the gluten network and surface structure were improved. The

results could provide a reference for the improvement of noodle extrusion technology, and also

provide a basisfor the optimization of noodle processing technology.

Keywords : cooked noodles, noodle processing technology, adhesion, gluten network, microstructure
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Table 1 Effect of noodle processing technology on the surface tackiness and hardness of cooked noodles

" R /g
‘
Bt 35 287.66+12.58" 306.53+13.21%" 356.62+3.64< 5 040.12+106.63* 5 050.10+143.99** 5 590.55+192.53®
Bl 36 268.96+12.40" 295.14+5.79% 333.88+8.46% 4 639.76+269.821 4997.84+188.39* 5 532.84+346.09
B 37 227.08+17.284 252.55+15.48% 283.26+11.37“ 3 923.89+40.96* 4 329.80+95.84" 4 250.15+172.97*
i 38 212.41+6.83 225.78+14.60"* 247.45+11.08" 3 942.99+68.04* 4 160.28+149.43 4 051.20+106.11®
Yl 35 175.68+9.16" 208.42+11.25" 245.99+9 85" 4 962.62+146.51 5 270.93+166.5® 5 595.85+226.72«
Yl 36 155.58+14.59* 173.10+16.934 202.51+10.05* 4 582.37+178.55°" 4 615.47+368.03"* 4 976.60+278.62"
Yl 37 148.13+10.82* 168.85+11.24® 201.50+11.34¢ 4 318.81£195.2>4 4 627.24+179.01"" 4 937.84+313.46"
Yl 38 231.15+15.40 238.36+16.94 257.45+8.70" 4 096.61+£295.17* 4 135.00£166.73** 5 002.58+120.39""
T [ _EARAS ) /N 5 B3R 7R 22 53 1 35 (P<0.05) 5 IR AT B AR AN ) RS o7 B2 7R 22 5 .35 (P<0.05)
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Fig. 1 Effect of noodle processing technology on cooking quality of noodles
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Table 2 Effect of noodle processing technology on the color of noodles

B AR TP SR BN TP S ERES
.
Fr i 35 81.86+0.17¢ 2.46+0.29* 10.20+0.59* 73.06+0.49 -1.31+0.10° 4.29+0.43*
Fr il 36 81.44+0.48" 2.68+0.37% 11.63+0.36" 72.39+0.30® 1.49+0.09° 4.70+0.37%
Fr i 37 79.47+0.51% 3.06+0.20% 12.71+0.63" 72.15+0.35" 1.57+0.04< 4.82+0.30*
Fr i 38 79.31+0.36" 3.52+0.37" 12.44+0.44 71.19+0.26* 2.52+0.38° 5.33+0.31"
YITH 35 79.68+0.42°¢ 2.49+0.45a 10.50+0.66* 75.12+0.60" 1.73+0.08¢ 6.80+0.45¢
Yl 36 79.49+0.48" 2.60+0.39® 12.21+0.48% 74.24+0.49° -1.35+0.06* 6.58+0.41¢
YT 37 78.10+0.31* 2.89+0.32 12.69+0.41" 73.50+0.34% 2.36+0.04¢ 7.00+0.25<
VI 38 78.74+0.51® 3.47+0.20" 12.44+0.37% 74.16+0.51° —0.64+0.10" 7.46+0.16"

T [ 9 _EARAS R /NG B 3R 28 5 8 35 (P<0.05) .
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Table 3 Effect of noodle processing technology on protein secondary structure of noodles

s pin -t
il 35 22.78+0.84 23.23+0.96"~ 9.86+0.46™ 29.47+1.35>
il 36 24.85+0.77¢ 21.96+0.71* 9.64+0.33* 28.54+0.46™
Fribh 37 23.99+0.70" 23.30+0.97% 9.62+0.23* 28.47£0.22*
BE il 38 24.08+0.50" 23.90+1.18° 9.46+0.53" 27.78+1.02*
VI 35 22.21+0.38* 22.29+1.03* 10.72+0.42" 30.43+0.60*
YT 36 22.44+0.13 22.66+0.33* 10.69+0.20" 30.03+0.32
I 37 22.70+0.64* 23.97+0.41° 10.360.23® 29.00+0.75"
YT 38 22.47+1.28* 23.77+0.74" 9.51+1.22* 29.97+0.52¢

T W5 ERR R RIS TR R 28 57 .3 (P<0.05)
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Fig. 2 Effect of noodle processing technology on free sulfhydryl and disulfide bond contents of noodles
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