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Resear ch on the Separation and Reor ganization of Wheat Protein and
the Quality of Wheat Noodles
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Abstract: This study uses Polyacrylamide gel electrophoresis (SDS-PAGE) and acid polyacrylamide gel
electrophoresis (A-PAGE) to identify the composition of high molecular weight glutenin subunits (HMW-GS)
and the translocation of gliadin 1BL/IRS in two high quality wheat flour. The gliadin and glutenin are
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separated and extracted from wheat flour by separating and recombining, then re-proportionated with

proportions. The cooking quality and texture of reconstituted noodles are analyzed to identify the relationship

between gliadin, glutenin and noodle’s quality. The results show that when the protein content is constant, the

water absorption of recombinant noodles is negatively correlated with (gluten: alcohol) (P<0.05), while the

dry matter loss rate is not highly relevant to gluten: alcohol. The hardness, firmness and tensile strength of

recombinant noodles are positively correlated with gluten: alcohol (P<0.05). The viscosity is negatively

correlated with gluten: alcohol (P<0.05). Meanwhile, it is found that when the properties of high molecular

weight glutenin and gliadin are the same, only the composition of low molecular weight glutenin is different

from the precipitation value, but the properties of reconstituted noodles are similar. Therefore, we conclude

that high molecular weight glutenin has a greater impact on the quality of noodles.

Key words: gluten protein; high molecular weight glutenin; separation and recombination; noodle quality
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Tablel Noodletastingitemsand scoring criteria
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Table2 Basic composition indicators of different varieties of wheat flour

SRR KA E/(g/100g) RO ER/(g/100 g) B S E(g/100g)  RTG A E/% THI 73 6 4L UUVE(E/mL
SJ 12.67°+0.03 0.50%£0.01 10.67°+0.19 31.08%+0.63 68.23%+2.13 39.57%1.69
HMT 13.33%+0.01 0.50*+0.04 10.69%+0.35 28.70°+0.56 63.71%+2.08 19.37°+0.39

T a. bFRAPM/PNERZEREF (P<0.05),

Note: a and b indicate significant difference between two kinds of wheat flour (p<0.05).
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Table3 Textural evaluation of high-quality wheat noodles
it A iz /g HifE /g sec fifif J1/N PP RS /mm NELIE 73 /g
SJ 2 606.17+158.57* —54.66+5.60° 21.53+0.88" 78.31+6.02° 42.45+0.84"
HMT 2 481.41+£69.67° -56.29+12.31° 20.04+0.46" 69.98+4.14" 42.40+1.83"
TE: a. b RIRPIRI/NEN 2257 W3 (P<0.05),
Note: a and b indicate significant difference between two kinds of wheat flour (P<0.05).
2101 oo aMT 5 5 1‘2‘ [ @S] EHMT
180 w [ I %
2 - ] <10} B 7 =
150 | 4 e = e e S0 7
Z 7 7 7
S0t ¥ oy JH B H B
B 90 | @ o
B R 4}
60 | 7 Z Z |
wEe BFE O EE PR B . . . . .
0 . . 3.00 2.50 1.88 1.44 1.00
HEY - BAEA HEY - BAEA

3 EAEEMKE
Fig.3 Reconstituted noodles water absor ption

4 EARFTYRBEE

Fig.4 Reconstituted noodlesdry matter lossrate
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Table4 Correlation analysis
RES IR Wk THEH s
A/ (S1) ~0.906* 0.352
A/ (HMT ) —0.978%* 0.338

e *FR 0.05 KF | i R

LiEBS

**FIR 0.01 KT I

Note: * means significant correlation at 0.05 level; * * means

significant correlation at 0.01 level.
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Table5 Textural evaluation of reconstituted noodles (SJ)

%@?“@%E%ﬂi@%é
Ra, b T

#Eﬂﬂﬁ%ﬂ’ﬂ%ﬁﬂ’ﬂiﬁﬁ
AN B R R ROR o

a8 T & /g K /g sec IR SR /N B Y1 F/(g-mm) EORLIINN LA B /mm
3:1 3519.257 -50.856 2.328 93.446 12.814 69.022
25:1 3349.815 -56.912 2.249 99.973 12.334 63.565
1.88 : 1 3242.724 -57.190 2.069 90.173 10.958 57.158
1.44 : 1 2972.757 -59.325 1.813 80.327 10.216 54.944
1:1 2 471.308 -62.161 1.401 62.547 8.527 51.899
* 6 HHBEEWRMAEN (HMT)
Table6 Textural evaluation of reconstituted noodles (HMT)
i i /g A /g sec RS RE/N B 1/(g-mm) e Jy/N P AH S /mm
3:1 3 800.008 —-58.413 2.264 108.154 10.405 53.136
251 3683.616 —68.849 1.948 88.208 9.441 51.968
1.88 : 1 3390.214 —75.441 1.816 86.516 9.241 53.454
1.44 : 1 3287.508 -85.599 1.724 99.712 9.059 48.847
1:1 3155.619 -96.669 1.481 71.656 8.541 36.269
x7 HEXMESW
Table7 Correlation analysis
AR kR i i i % S PURIN ) EAC| A=A
/w5 (ST) 0.863 0.874 0.974* 0.806 0.923* 0.682
A/BE (HTM) 0.880* 0.978** 0.932% 0.950% A0.977** 0.988*

e *FR 0.05 KF | B FHHE;

**+3RIR 0.01 KL EAHSE

Note: * means significant correlation at 0.05 level; * * means significant correlation at 0.01 level.

*8 EABELRETIELER ()
Table8 Sensory evaluation results of reconstituted

*9 EHAELEBEETELER (HMT)
Table9 Sensory evaluation results of reconstituted

noodles (SJ) noodles (HMT)
stk HEH: EEEA EiEin BHEH: EEEA
BV
3 2.5 1.88 1.44 1 3 2.5 1.88 1.44 1
ESU 6.18 7.31 6.77 7.64 6.46 W 5.78 6.23 6.13 7.21 6.67
@ 7.53 6.58 7.921 6.98 7.63 {075 7.13 7.85 8.21 6.79 7.45
3 e 12.15 11.78 12.69 11.79  12.57 & FpE 11.5 12.34 11.78 1238 11.78
R 16.94 17.87 17.58 18.79  18.84 bt 17.46 18.78 18.23 18.98  19.34
7kes 19.23 18.93 18.32 18.79  17.89 ik 18.21 17.36 17.12 17.89 1623
St 3.78 3.95 3.52 4.12 3.92 e 3.21 3.82 3.13 4.01 4.12
Tk 3.97 4.02 3.76 3.94 3.70 Tk 4.2 3.95 3.24 4.1 3.9
Ay 69.78 70.44 70.56 72.05  71.01 J=¥is 67.49 70.33 67.84 7136  69.49
3 #Fig o R AW LR & H IBL/IRS F 001
. " . o, A B E AT EHIE T AR E S E AR
AHEFE B T PRI BT /N 22 A B SR AS B A7 ’

176]
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