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Abstract: The effects of water temperature and steaming time on water state and textural characteristics of naked oats
noodles were discussed in this paper, and the aim of this paper was to found critical parameters of naked oats noodles
making technology. Water temperature and steaming time were the two critical important parameters for naked oats noodles
making. The water state and the texture properties of noodles were obtained by low-field nuclear magnetic resonance and
the textural analyzer, respectively. The effects of water temperature and steaming time on the water state and texture
properties of naked oats noodles were studied. The results showed that the change of water temperature and steaming time
could not change the main form of water in noodles, and the main form of water was weakly bound water, and the
increasing of water temperature led to the decrease of the bound water in noodles and make the binding water migrated to
the weak binding water and free water. In the process of water temperature rising from 70 °C to 90 °C, the free water
content increased first and then decreased, A,; increased from 5.14% to 11.2% and then decreased to 10.4%. When the

steaming time increased from 6 min to 10 min, the value of A,, and A,; increased first and then decreased, the maximum
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value of A, and A,; was 77.85% and 10.67%, respectively, and the steaming time corresponding to the maximum value of

A, and A,; was 9 min. When water temperature increased from 70 °C to 90 °C, the hardness, adhesiveness, and resilience

were gradually decreasing, the springiness and cohesiveness were gradually increasing, and the chewiness was decreasing

first and then increasing. When the steaming time increased from 6 min to 10 min, the hardness, adhesiveness, chewiness,

and resilience were increasing first and then decreasing, springiness and cohesiveness were decreasing first and then

increasing. The results of this paper would provide the theoretical basis for the large-scale production of naked oats noodles.
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Fig.1 Water inversion results of transverse relaxation time T,
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Table 1 Changes of relaxation time T, and peak areas of naked oats noodles when the steaming time is 10 min
JKIREE(C) T,,(ms) T,,(ms) Ty;(ms) Ay (%) Ay (%) Ay (%)
70 0.22+0.02¢ 12.33+0° 132.194£2.01° 22.62+0.82° 72.2441.32¢ 5.14+0.15¢
75 1.75+0.08° 12.33+0° 100£1.65° 13.18+0.73° 78.78+1.28" 8.04+0.19¢
80 1.52+0.06° 12.34+0.76" 37.65+0.93¢ 11.02+0.54¢ 77.78+1.35 11.20+0.21°
85 1.32+0.04¢ 14.18+0.52* 66.98+1.62° 17.09+0.61° 75.43+0.89° 7.48+0.09¢
90 1.15+0.05°¢ 10.72+0.48° 75.65+1.18™ 14.96+0.52° 74.64+0.76" 10.4+0.31°

TE: [ —3 AN ) TR R B ) B AT BB 22 57 (P<0.05); 2~ 4]
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Fig.2 Water transverse relaxation time T, inversion waterfall
diagram of noodle(and water temperature 85 °C)
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Table 2 Changes of relaxation time T, and peak areas of naked oats noodles when the water temperature is 85 °C

Z&HH i 18] (min) T,,(ms) Ty,(ms) T, (ms) Ay (%) Ay (%) A5 (%)
0 0.248+0.02° 2.656+0.12° 18.738+1.07¢ 8.82+0.32¢ 13.94+1.26% 77.24+1.05°
6 2.01£0.11° 8.11£0.41° 57.22+1.98° 19.78+0.21* 73.77+1.22¢ 6.45+0.06¢
7 2.0140.15° 5.34+0.25° 54.63+1.86" 16.72+0.35 74.97£1.35¢ 8.3120.26°
8 2.31+0.12° 7.06+0.32° 49.77+1.12¢ 14.97+0.48° 75.62+0.98" 9.424+0.36°
9 1.52+0.07° 14.18+0.92° 65.79+2.51% 11.48+0.19° 77.85+0.83" 10.67+0.53°
10 1.32+0.04¢ 14.18+0.52% 86.98+1.62° 17.09+0.61° 75.43+0.89° 7.48+0.09%
3 KR EEAN IR A4 22 T I 2% TPA $5 M 5E 25
Table 3 Determination results of naked oats noodles under different water temperature
JARIREE (C) TR (g) ikt (gs) HhpE - e NELAEPE 52
70 3684.03+358.68" 8.52+0.65" 0.81+0.08° 0.73+0.05° 2031.73+£129.74* 0.47+0.03"
75 3221.27+311.60° 8.03+0.85° 0.85+0.04™ 0.730.07° 1737.23£157.50° 0.46+0.03"
80 2821.45+281.36° 6.77+0.85° 0.89+0.05° 0.74+0.08" 1748.18+212.38° 0.44+0.05°
85 2590.71+£243.28° 2.65+0.49¢ 0.92+0.06° 0.75+0.06" 1805.48+123.51° 0.43+0.06°
90 2352.314292.77° 2.354+0.48° 0.98+0.11* 0.75+0.05* 1815.49£197.01° 0.42+0.04°
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Table 4 Determination results of TPA characteristics of naked oats noodles under different steaming time
Z& I ] (min) T (g) ikt (gs) HhPE B MR =K
0 5170.26+182.76* 178.97+12.28° 0.60+0.05° 0.33+0.12° 1316.67+£95.16° 0.08+0.02°
6 2750.92+173.11° 9.30+0.86¢ 0.92+0.03* 0.73+0.02% 1835.18+117.18% 0.42+0.02°
7 3046.54+309.70° 10.47+0.97° 0.87+0.12% 0.61+0.12° 1962.99+151.84 0.44+0.01°
8 3588.58+295.55° 13.04+1.01° 0.86+0.05% 0.69+0.05° 2224.68+128.07% 0.46+0.04°
9 3241.55+211.11° 9.73+0.73¢ 0.88+0.04* 0.69+0.03° 2139.13+156.24° 0.44+0.03"
10 2590.71+£203.28° 6.77+0.45¢ 0.89+0.06" 0.71+0.06° 1660.48+103.51° 0.43+0.06°
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