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Effect of Different Treatments on the Structural Properties and Flavor
of Extruded Corn Flour
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2.Sichuan Jingjing Foodstuff Co., Ltd., Deyang 618000, China)

Abstract: Extruded corn flour can be easily agglomerated and poses poor flavor. Previous studies have found that
phosphorylation heat treatment, enzyme treatment, edible gum dry heat treatment, and composite treatment could
significantly reduce the agglomeration rate. The present study sought to explore the effects of sodium orthophosphate heat
treatment (S;), neutral protease (S,), xanthan gum dry heat treatment (S;), and sodium orthophosphate-neutral protease
treatment (S,) on the structural characteristics and flavor components of extruded corn flour (PCF) using scanning electron
microscopy, Fourier transform infrared spectroscopy, X-ray diffraction, headspace solid phase microextraction, and gas
chromatography mass spectrometry. The results showed that the extruded corn flour treated by these four methods exhibited
an A-type crystal structure without the formation or introduction of any new chemical bonds or functional groups. The
pores and cracks on the surface of starch microparticles significantly increased. Among them, the sodium orthophos-
phate+neutral protease treated powder had more surface pores and larger cracks than other samples. A total of 130 volatile
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components were identified by gas chromatography-mass spectrometry, including neutral protease treatment powder

(57)>sodium orthophosphate+neutral protease treatment powder (46)>xanthan gum dry heat treatment powder (44)>PCF

(41)>sodium orthophosphate heat treatment powder (40). ROAV analysis showed that the key flavor substances of extruded

corn flour were mainly ketones. After different treatments, the overall flavor of the powder slightly differed, mainly

aldehydes, with grass, orange, and fat flavor. The present study results could provide a theoretical basis to improve the

flavor of blended grain powder.

Key words: extruded maize flour; phosphorylation heat treatment; neutral protease; scanning electron microscope; X-ray

diffraction; key flavour substances
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Fig.1 Scanning electron micrographs of puffed maize flour under different treatments
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Fig.2 Infrared spectra of puffed maize flour under different
treatments
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Fig.3 X-ray diffraction spectra of puffed maize flour under

different treatments
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Table 1 Effect of different treatments on the flavour substances found in puffed maize flour

AHX i (%)
¥ I3 B
PCF SO NP XG SO-NP

1 W 0.98 - - - 0.42
2 DU S Mg -4 0.56 - - - -
3 ISR 6.51 - 0.41 1.73 -
4 5- k-2~ it 0.08 - - 0.12 0.74
5 (S)-FREA 0.43 - - - -
6 AT 247 9.34 1.44 - -
7 TE - - - 1.13 -
8 i K 1.64 - - - -
9 (R)-FFEA B - - 0.55 - -
10 2- T - 0.19 0.27 - -
11 1-3F 431 - - - 2.12 -
12 B - - - 1.18 -
13 IEERE - - - 221 -
14 s - - - 0.88 -
15 2-LIR I B 5.42 0.80 0.93 2.66 -
16 3-FE IR - - 0.42 0.26 9.83
17 [l 5.08 19.65 2.66 9.63 1.47
18 N-FSL AR T B 0.95 - - - -
19 TN = - 0.11 - - -
20 N-FRE - - - - 0.18
21 poen ;%LZW%EH? - - - 0.17 - -
22 N,N- F 3 e e 2.92 - - - 1.04
23 N-F R - 7.97 - - -
24 DL-RATifte-/K ) - - 0.32 - -
25 3R HENN- I L e - 0.32 0.70 - -
26 ZHRE 1.03 272 293 2.58 191
27 IR - 0.14 - - -
28 LAImHE L Tk - - 0.46 - -
29 15-5E k-5 - - 3.49 3.69 1.73
30 ik ZL R - 0.43 - - -
31 12-5eE k-4 - - 0.42 - 0.83
3 18- k-6 6.16 - - - -
33 IE- 55k - - - 6.53 -
34 i3 0.19 - 0.63 - 0.23
35 IEC 8.90 0.14 6.68 4.46 8.63
36 B - - 0.35 - -
37 1B - 0.14 - 1.40 -
38 2- P - - - 2.61 -
39 2,2- T HIBE-3- LN R - - - 0.38 -
40 T 1.59 - 1.32 3.88 2.19
41 T 0.48 - - - -
42 S -2- )T 0.38 - - 3.28 0.50
43 i3 P - - - 0.79 0.70
44 R 0.69 - 0.52 0.66 0.38
45 R-2-TE 0.58 - - 1.46 0.91
46 2, -2,4-T I - - - 0.50 -
47 2 - - - 2.95 -
48 2E,4E-2,4-3 I - - - 1.59 -
49 SR, J2-2,4-%5 I - 0.31 0.75 - 1.52
50 2,4-5% TIFE 233 - - 430 -
51 5-5% AR S A - - - - 1.27
52 ST 0.28 - - - -
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Hk1
AT (%)
PCF SO NP XG SO-NP
53 B s — - - - - 0.42
54 WS -6-FR TR 16.50 6.69 - 3.20 0.44
55 [i74 TANLEIR - 0.21 - - -
56 i R R 8.60 - 2.90 3.84 -
57 1- -2 iR W ] 0.14 - 1.12 - 0.57
58 N-FF LN Joc i 0.37 - - - -
59 fiir - - - 0.37 -
60 FH 5L P i - - 0.23 - 0.42
61 2-T-fi - - - 0.36 -
62 3-3FHi-2- - - - 0.82 0.38
63 2,11+ Zkeks - - - 0.68 -
64 3-TH-2-1 - - - 1.62 -
65 . 3,5-/\ Z iR 0.70 - - - 0.47
66 E, E-3,5-3¢ —4%-2- - - 0.41 - -
67 ZIE IR - - - 0.24 -
68 Z-2-H B 1- 23 AT - - - 461 -
69 beta- K F 4 0.81 0.36 0.44 - 0.92
70 iG] - - 2.33 - 451
71 B i SR 3.38 0.57 1.81 4.16 3.65
72 B-ERE LT 1.41 0.49 0.80 1.85 1.73
73 4-F3-3-F IR 2T - 0.64 - - _
74 2-FR -5 F R 2T - - 1.55 - -
75 1-f-2-F B — - 0.21 - - -
76 1,1,2,3-PU F JL IR PI bE - - - - 1.28
77 ] e iy 0.51 - - - -
78 IE= ke - 0.21 - - -
79 6-HIEE = H b 0.90 - - - -
30 2,9- " FH - —b - 0.14 0.70 - -
81 3,9- RSk - 0.13 - - -
82 I e - - 0.24 - 0.93
83 2,6,11-=FF+ "4 - 0.16 - - -
84 FELE - - 0.57 - -
85 4-H JE A+ e - - 0.40 - -
86 PRULE S AN - - 0.68 - -
87 2,3,5,8- P FH 3 2 f5t - 0.14 - - -
88 IE+ =k - 0.22 0.40 - -
89 IE+ ke - - 2.47 - -
90 bt - - - - 3.02
91 TR\ - - - - 0.65
92 U pude - 0.21 - - 0.81
93 E-X v AN - - 1.53 - -
94 ke - 0.23 1.03 - 0.74
95 VUIARLE, 3,5,24- = H 5 - - 0.71 - -
96 3-HEA-puke - - 0.31 - -
97 T HbE - - 0.73 - -
98 ET7RbE - - 0.64 - 0.74
99 JR-2,3- 8% T i - 0.44 - - -
100 1- 3 - - - 0.34 -
101 2,44-=HH-1-Of - 0.17 - - -
102 (Z)-2-1 P - 0.19 - - -
103 1= DU - - 0.93 - -
104 (2)-3-2.3-2-F3-1,3-0 W - 0.19 - - -
105 32N 2-Z W IE - 0.10 - - -
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o AT (%)
75 e HFR
PCF SO NP XG SO-NP
106 e 0.38 0.13 0.33 3.14 0.91
107 2-FI LNk - - - 0.42 -
108 1,6- 3R - - 1.13 - -
109 1,4- WS - - - - 4.89
110 13- 0BT 2.56 17.45 1.47 - 3.30
111 2,3- ISR - - 0.61 - -
112 1,3- %2 - - 0.75 - -
113 2,3,5-= 28 - - 2.11 - 3.52
114 4-(2-FFENEL) Kl - - 1.27 - -
115 4-Z - 2- W R AT} 1.84 - - 6.13 -
116 R TR - 0.45 - - -
117 W iR 2 ) TR - - 0.19 - 0.54
118 WL R 2R 0.14 - - - -
119 TR ERE TR 3.63 19.31 22.72 - -
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Fig.5 Flavour substance types of different samples
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flour under different treatments
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Table 2 Relative odour activity values of volatile flavour substances of puffed maize flour under different treatments
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