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Comparison of Microstructure and Quality of Instant Noodle Prepared

with Different Drying Methods
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Abstract: The effects of five different drying methods [Hot air drying (HAD), freeze-drying (FD), microwave dry (MD), Microwave
vacuum drying (MVD), hot air followed by microwave drying (HAD+MD)] on the physical properties and microstructure of instant noodle
were investigated. The results showed that the order of different drying rates was as follow: MVD > MD > HAD+MD > HAD > FD. The order
of rehydration rate was as follow: FD > MVD > MD > HAD+MD > HAD. There was no significant difference in total color difference between
FD group and MVD group (p>0.05). The total color difference of HAD was 19.56, and the color of the surface was poor. There was no
significant difference in total color difference between HAD+MD group and MD group (p>0.05). After rehydrated for 4 min, the texture analysis
showed that the MD and MVD groups had the best ductility (81.58 g/sec and 72.58 g/sec, respectively), while the shear force of the FD group
showed poor performance. The hardness and mastication of the HAD group were relatively large (1652.88 g and 5294.77 g, respectively). The
results of scanning electron microscope showed that uniform and dense pore structure was observed in both FD group and MVD group. The
non-uniform pore structure was observed in MD group and HAD+MD group, while the pore structure was hardly observed in HAD group. The
results of sensory evaluation showed that FD group was the best, MVD and MD slice was the second, HAD+MD and HAD slice was the worst.
In conclusion, MVD drying method could be used as a suitable dehydration method to develop the noodle in Xinjiang soup noodle products.
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Table 1 Sensory evaluation and scoring criteria of instant noodle
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Fig.1 The Influence of drying temperature on moisture content

of wet base of instant noodle
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Fig.2 Effect of drying temperature on the drying rate of instant
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Fig.3 Influence of drying temperature on rehydration of instant
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Fig.4 The Influence of microwave power on moisture content of
wet base of instant noodle
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Fig.5 Effect of microwave power on the drying rate of instant
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Fig.8 Effect of different moisture content on drying rate of hot
air combined with microwave drying instant noodle
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Fig.9 The influence of different conversion moisture content on
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Fig.10 Influence of moisture content on wet base of tablets in

drying instant noodle
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Fig.11 Influence of rehydration rate of opposite tablets in
drying instant noodle
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Fig.12 Influence of drying method on the rehydration of instant
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FORP, i BB TR K i S B, # MVD
FH MD TR T R, MVD AT RN
47.07 g/(gmin), MD 4L F A TR A 31.72
g/(gmin). FD FEETIEEZR AL, M 2.29 g/(gmin),
RFAETRE TR S HRREUL, AHASCRIK, BT
DLS AR T A R,

B 12 v A, Iy EoK X g R
FD>MVD> MD>HAD+MD>HAD. iX /& H1 T # X -1
WAL SALINGENS, RIS HL ISR, fH

RIS EE, BN, SEUKSEMRSOEE
2, T A A TR AR, T PR A 1 P K
RN FEAHLR AL, BT 2 AL aa R T 2K
B, A GTE, Wi E SR, sk
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Table 2 Influence of different drying methods on color difference of instant noodle

FHeF X L b AE
AT @k 89.43+0.16° 2.59+0.26° 15.38+1.05"
MD 72.96+1.15% 3.11£0.34° 15.76+0.99° 16.58+1.17%
HAD 69.64+1.71° 1.65+0.47" 16.29+1.16° 19.96+1.71°
HAD+HD 74.35+0.77° 1.58+0.15° 16.1240.51° 15.2240.77°
FD 92.4+0.24¢ 0.84:£0.02° 7.59+0.97" 8.61+0.15°
MVD 80.52+1.35° 3.38+0.34° 15.19+0.88° 9.07+1.41°
iz FIAI AR BFERTEREE (p<0.05), TR.

3 ARITFEA AT E R YIS0
Table 3 Influence of shearing force on different drying instant noodle

FREF X 2E 4 /(g/sec) E /g H /(g sec) HEME /(g sec)
MD 81.58+5.33° 813.97+51.19° 3258.71+248.52° -0.29+0.08°
HAD 52.8+4.07* 1652.88+169.63¢ 5294.77+543.84° -0.13+0.13°
HAD+HD 68.55+3.39° 1241.99+54.98° 4048.39+50.29° -0.13+0.08°
FD 55.93+3.52° 493.98+53.02° 1456.42+164.89" -1.63+0.79*
MVD 72.58+2.39% 575.34+14.92% 2318.34+24.31° -0.48+0.07°

R 2 ATAL, PR e EAHEES
(p<0.05) - Xt 5 457720, HAD 4441 HAD+MD

A LA, 3 TR K 18] (e i T A
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