MR B MR Modern Food Science and Technology 2023, Vol.39, No.9

R AR 6T T A 182 N E RS2

T, WLE, EEE, RLHE, REE', FRR”
(1. 7T Tk KR RS IR, AT FRM 450000 )( 2. FpME2 Tk K F RS54 M TSR, FTHFRIMN 450001)
THEE: ZARRARGT T Bl 32 ot 848 & b B R R ara, AURORERA I Ny, MESHTE A &5 N
% By £ 4tBs (Polyphenol Oxidase, PPO) 7%, FHBIIHATE K KGaA. #HB ZBEE. ALFRHUEAT NN T ZEO R ZRLEM.
FAA A TAL, MNmBR AR At 842 8 b B R AL Hrn. AAREREY: MARKR A fesh R 643, SERER 98
FEZI LAY, ERMEAETEELRERESR, EREHFT00W, LILETE A 100s i & EARMLILL® T, PPO Eit
THT 42.78%, #& 58 24h AT L R ILMIAR TIET 54.78%; & F RHETE] Ty Fo Ty 2L EAEEIRAA Y, £ 55%
JEAL IR R KA, B AR BT AR, 483 n, £ 700 W 243 100 s BF4%1 4 1.29. 438 umol/g; & fF ALk
MF o3RS FREM TR, TN ALEEREWE I, ESLE R ATFRETY, G G REIAE KGR 9 H, tand 2
IABABHE KA, 2R, EMRAER T00W, LLIZ0HE A 80 s R FAE, BT T A G5 AT LI — R 85 i,
EHER: ok BE; SmAMEE G HESH
XERS: 1673-9078(2023)09-187-195 DOIL: 10.13982/j.mfst.1673-9078.2023.9.1143

Effect of Microwave Treatment on the Browning and Characteristics of

Fresh and Wet Noodles

WANG Rui', LIN Jiangtao', YUE Qinghua', SONG Angqi', SONG Xiya', SU Dongmin"*’
(1.College of Food Science and Technology, Henan University of Technology, Zhengzhou 450000, China)
(2.College of Food and Bioengineering, Zhengzhou University of Light Industry, Zhengzhou 450001, China)

Abstract: The effects of microwave treatment of wheat flour on the browning and properties of fresh wet noodle were investigated in the
present study. Wheat flour was microwaved, before the color of fresh wet dough sheet and polyphenol oxidase (PPO) activity were determined.
Also, the effects of microwave treatment on the browning and its characteristics of fresh-wet noodle were studied through analyzing the changes
in moisture distribution, free polyphenol content and rheological characteristics of dough sheet, as well as changes in the secondary structure of
protein, sulthydryl group and disulfide bond of wheat flour. The results showed that the whiteness of the fresh wet dough sheet increased with
the increasea of microwaving time and microwave power. There was no significant difference in color at a low microwave power, but the
whiteness of dough sheet decreased due to gelatinization of wheat flour at a high power of 700 W for 100 s. The PPO activity decreased by
42.78%, and the content of free phenolics decreased by 54.78% within 24 hours compared with the untreated group. The relaxation times T,
and Ty, of the dough sheet increased first then decreased, and reached the maximum when a medium-intensity treatment was applied. The free
thiol group showed a downward trend, whilst the content of disulfide bond increased, which were 1.29 and 4.38 pumol/g, respectively, for a 100-s
treatment at 700 W. As for protein’s secondary structure, the content of a-helices decreased significantly, whilst the content of random coils
increased significantly. In terms of the rheological properties of fresh wet dough sheet, both the G' and G" increased first then decreased, and
Tand also decreased first then increased. In summary, the treatment with a microwave power of 700 W and treatment time of 80 s leads to the
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best outcome. This study provides a theoretical basis for the noodle industry.
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under different microwave treatment times
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Table 1 Variation of water relaxation time T, and corresponding peak area ratio A, of wheat flour flakes under different microwave

times
TRV R A B BT 18]/ Foty/s Ty/ms Tyy/ms To/ms A% A% Axy/%
A4 32 0.61+£0.02°  1620+0.81° 203.24+0.92° 16.65+0.35" 79.81+0.32"  3.39+0.03"
40 0.61£0.00°  15.66+0.55* 199.68+0.00° 18.52+0.29° 78.09+0.29°  3.24+0.02°
60 0.61£0.00°  15.66+0.55* 198.82+1.05° 18.14+0.34° 78.44+034°  3.26+0.01°
80 0.65£0.02°  13.94+0.02° 200.47+0.96° 19.50+0.18° 77.08+0.17°  3.26+0.01°
100 0.60£0.05°  15.23+0.06® 200.47£0.96° 19.49+022° 77.07+023°  3.26+0.01°

i BIAERTRGINEFHEATERFSE 2R (P<0.05). FTAR.
R 2 FREIRCEINZRNEZHE K7k ot FEETIE) T, Rt RIEEFREL 5 A, BUZS L

Table 2 Variation of water relaxation time T, and corresponding peak area ratio A, of wheat flour flakes under different microwave

power
KRR HFLINZH/W  Ty/ms Ta/ms Tys/ms An/% Ax/% Ay/%
AAL 32 0.61£0.02° 1620+0.81°  203.24+0.92°  16.65£0.35"  79.81+0.32°  3.39+0.03°
120 0.6240.04°  15.03+0.05° 192.71+6.95™ 18.71£047* 77.88+0.42*  3.27+0.05
280 0.67+0.02°  14.96+0.00°  188.20£0.00°  18.1240.22°  7847+0.19°  3.26+0.02°
462 0.59+0.05°  14.93+0.04° 190.1742.41°  19.35+0.49°  77.27+0.52°  3.24+0.03°
581 0.61+0.03"  13.94+0.02° 194.07+4.91™  19.12+0.11°  77.39+0.08°  3.33+0.05%
700 0.60£0.05°  15.23+0.06° 200.46+0.96®  19.49+022° 77.07+023°  3.24+0.01°
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Table 3 Effect of different microwave time on protein secondary structure

TRV AoB A B AT ) ) s a-52% /% BT &% B-E: A% FALIN H/%
P 25.40+0.06" 33.56+0.29* 25.43£0.16° 15.610.11°
40 17.05+1.20° 33.29+0.57* 31.14+0.22° 18.52+0.29"
60 15.4240.75° 34.78+0.68% 30.25+0.86° 19.55+0.34°
80 15.21+0.75° 34.24+0.75% 29.08+0.66° 21.47+0.18¢
100 13.44+0.08° 35.23+0.06° 27.96+0.21¢ 23.37+0.13°

x4 TR TIER IR B R REHRIFNE

Table 4 Effect of different microwave power on protein secondary structure

FNGEZESGELRINT & A a-323% /% B &Y% B-5E1% TAHLIN H/%
A2 25.40+0.06" 33.56:0.29" 25.43+0.16" 15.61%0.11°
120 25.22+1.23" 33.6+0.45" 25.90+0.19° 15.224.29°
280 23.55+0.34° 33.42+0.12° 26.89+0.10° 16.14+0.34°
462 20.00+0.67° 35.33+0.34° 25.17+0.11° 19.50+0.18°
581 17.34+0.70° 35.13£0.10° 26.2140.11° 21.32+0.21¢
700 13.44+0.08° 35.23+0.06" 27.96+0.21° 23.37+0.13°
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