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Abstract: Objective: To clarify the influence of the high tempera-
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ture and high humidity process on the properties of the protein in
wheat. Methods: Gluten, glutenin and gliadin in wheat flour and
its products were extracted after high temperature and high hu-
midity, and its physical and chemical properties, molecular prop-
erties and ultrastructure were determined. Results; The water
solubility of the protein in wheat flour and dried noodles decreases
with increasing time; The water holding capacity of dried noodles
gluten protein is better than that of wheat flour, and the water
holding capacity of dried noodles glutenin plays a significant role;
the glutenin with relatively higher molecular weight was
increased, while the content of gliadin with small molecular

weight decreased. SEM analysis found that the heat denaturation
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makes the gluten change from the original membrane structure to
the porous structure, making the gluten network pores larger,
which can better encapsulate the starch particles. Conclusion: The
high temperature and high humidity treatment process have dif-
ferent effects on wheat and noodles’ protein properties. The
water-holding capacity of the protein in wheat flour is unchanged
after treatment, but the water-soluble capacity shows a
downward trend; the water-holding capacity and water-solubility
of noodles are improved after the treatment of high temperature
and high humidity. The change in the protein properties of
noodles is speculated to be that the gluten network gradually un-
dergoes molecular aggregation after high-temperature and high-
humidity processing, forming high-molecular-weight glutenin
polymers and a more solid bone structure. The reason why the
gluten protein cannot be washed out due to a long time of high
temperature and high humidity treatment needs to be further
studied.
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Table 1 The physicochemical properties of wheat flour
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Figure 1  The percent of wet gluten in noodles with high

temperature and relative humility
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Figure 2 Time-dependent solubility changes
of different gluten
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Figure 3 Time-dependent solubility changes of glutein

and gliadin from different gluten
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Figure 5 Time-dependent water-binding capacity changes

of glutein and gliadin from different protein
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Table 2 Molecular weight distributions of gluten from wheat flour and noodles %
Ab ¥ S [A] / min R Hit
EH/EN EEHED N TFEA EHEA FEEEN  NrTFEA
Ak 16.0 77.1 5.6 19.4 71.0 8.2
60 16.2 77.0 5.6 19.8 69.1 6.1
85 16.0 77.1 5.3 20.0 70.1 5.8
120 16.0 77.3 5.4 21.1 72.9 6.0
190 17.4 76.8 5.3 22.5 72.4 5.1
300 34.7 58.4 5.4 24.4 69.4 2.7
600 34.5 59.1 2.3 - - -
1 000 35.2 62.0 1.2 - - -

T AR G35 R 2245 B > 100 kDas 22 B2 H 1 10~100 kDas /N3 78 1110 kDa,
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Table 3 Molecular weight distributions of glutenin from wheat flour and noodles %
. INE K EERi]
HMW-GS LMW-GS INFTFEH HMW-GS LMW-GS INYTFER

Ak B 24.8 69.7 5.5 27.0 72.0 0.8
60 25.5 73.0 1.5 27.0 72.0 0.9
85 27.2 70.5 2.1 26.2 72.5 0.9
120 33.3 63.6 3.0 24.3 74.1 1.2
190 32.9 65.0 2.1 21.1 76.5 2.2
300 32.2 66.1 1.6 22.0 76.0 1.3
600 38.5 54.7 6.8 56.7 38.4 4.9
1 000 51.6 42.9 5.5 63.3 30.9 5.8

T A4 TR VE B HMW-GS>105 kDa; LMW-GS 12~60 kDa; /Ny F#H <10 kDa,

k4 REPEEREONTFESH

Table 4 Molecular weight distributions of gliadin from noodles %
ﬂ‘IEH-ﬂLIEﬂ/ a\,?\}’\‘l’ SATREE MTEH ﬂ‘IEH-ﬂLIEﬂ/ a\éxy\w SATRTE MTES
min B R min B R A
A4k H 85.1 0.0 1.8 190 86.2 0.0 2.4
60 85.7 0.0 1.6 300 86.5 0.0 1.5
85 85.2 0.0 1.5 600 59.7 21.6 18.7
120 85.6 0.0 1.9 1 000 53.4 31.2 3.2

T X TR s By W BRI EE I 28~75 kDas 2> T HE WAL 95~136 kDas /My FE H <10 kDa,

2.3 EARMRERMOEN 2.3.2 FEWRIATEA A E A KB E A RO
2.3.1 NEBHEMELLSEQNBHNSHE b6 HiIE 7 AT O R KGR = gE PR A . %

RS /I8 22 TR A R TR 0 2% 445 A TR O FG R UK T B LR T AL B 5 5 A Y B 0L o AR 228 vl v i Ak R
A T 0 A 2 K R 5 8 B AR Sk 2k I TR LA A AR AR 1A D L B DR st 7 s 2
IR Z LA MR RE 1 . B3R T 6 B A i 2 1 5 3Em Y
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Figure 6 The microstructure of gluten and glutein H7 #a¥vedfkamushE
in wheat flour Figure 7 The microstructure of gluten in noodles
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Figure 8 The microstructure of glutein in noodles
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The microstructure of gliadin in noodles
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