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Abstract: In order to investigate the effects of alkaline salts (composed of sodium carbonate and potassium carbonate) on the quality of
wheat flour and derived noodles, three wheat varieties with different gluten strengths were used as the experimental materials for the study on
the impacts of different mass ratios of sodium carbonate to potassium carbonate and the amounts of alkaline salts for addition on the gluten
characteristics of wheat flour, and the protein composition and molecular weight changes of derived noodles. The effects of alkaline salts on the
molecular weight distribution of proteins in the noodles were investigated by SDS-PAGE electrophoresis. The results showed that the addition of
alkaline salts could decrease the wet and dry gluten contents in the three varieties of wheat flours while increasing the gluten index. Among
which the wet gluten of Xinong 979 declined from 36.04% to 26.58%, with its dry gluten content decreasing from 12.22% to 7.74%. Alkaline
salts could increase the overall contents of albumin and salt-soluble proteins while decreasing significantly the contents of globulin and gluten
proteins in the three kinds of noodles. The content of GMP did not change significantly, whilst the contents of gliadin and glutenin decreased
upon the addition of alkaline salts. With the increase of added alkaline salt, the content of gliadin in the noodles made from Aikang 58 decreased
from 4.12% to 1.69% with the content of glutelin also decreasing from 4.44% to 2.77%. The research results provide a theoretical basis for the
industrial production of noodles.
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Fig.1 Effect of alkaline salts on gluten property of wheat flour
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Table 1 Quality indices of three kinds of wheat flour

2\ &7 K 2&/% HMEAOLEY REAHEEY% A& i 18] /min GMP/%
R 979 13.94+0.03 13.38+0.06 36.04+0.56 13.77+0.69 8.40+0.05
A 58 13.37+0.02 13.12+0.04 33.31+0.14 8.60+0.99 7.48+0.03

RE2H 12.59+0.05 11.24+0.08 27.78+0.09 8.29+0.87 6.09+0.03
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Table 2 Effect of N/K ratio of alkaline salts on protein components content

o NKf  FEA/% HEE/% BREEA/%

BEAY%  HEEA% mEaX%  Glu/Gli 4 pH

=) 2.61£0.01°  0.77+0.00°  4.12+0.00°

1:0 529+0.06° 0.36+0.01°  2.66+0.09¢

0.8:02  4.98+0.02° 0.34+£0.02° 2.79+0.23

4458 0.6:04  455£0.14°  036+0.0°  2.82+0.07%
04:0.6  4.79£0.07*° 0.34£0.03° 3.06+0.08™

02:08  458+0.18° 0.37+0.03° 3.13+0.10°

4.44+0.14*  337+0.01°  8.56+0.14"  1.08+0.03° 5.120.02°
3.83+0.10™¢  5.65+0.05° 6.49+0.19" 1.44+0.01® 9.09+0.01°
4.17+0.12°%  531+0.00° 6.96£0.12°  1.50+0.17*  9.09 £0.02°
427+0.00°  4.92+0.14°  7.08+0.07° 1.51£0.04* 9.12+0.01°
3.65£0.46%  5.13£0.05% 6.71£0.37%  1.20+0.18* 9.00+0.01¢
3.63£020%  4.95+0.15° 6.76£0.29% 1.16£0.03° 9.04+0.01°
436+0.18"% 455+0.11Y  7.67+0.08° 1.32+0.09™ 9.10+0.01?

0:1 4.11£0.14%  0.44+0.03°  3.3240.10°
= 2.54+0.07° 0.62+0.01° 3.09:+0.18"
1:0 4544004  0.29+0.01¢  2.82+0.06°

0.8:02  3.34x025% 042+0.04" 3.38+0.29®
/L 979  0.6:04  3.55+0.13 0.34+0.02 3.20+0.08%
04:06  4.06£0.06° 030+£0.01° 3.18+0.01®
0.2:0.8  3.78+0.12* 0.37+0.05 3.34+0.08®

5.01£031*  3.16£0.06° 8.10+0.13*  1.63£020°  5.10£0.01°
436£0.18°  4.83+0.02*  7.18+0.13° 1.55+0.09®° 9.05+0.02 *
447+0.16°  3.76:0219  7.84+0.13* 1.33+£0.16™ 9.06+0.01"
453+0.07° 3.88+0.14  7.73+£0.02* 1.42+0.06™ 9.11+0.01°
4.59+0.06° 4.36+0.04° 7.77+0.07* 1.45+0.01*° 9.04+0.02%
4.40+0.03°  4.14+0.07%  7.74+0.11* 1.32+£0.02* 9.02+0.01¢
441+038"  4.00£0.05%  7.93+037*° 1.26+0.12° 9.06+0.02°

0:1 3.58+0.04%  04240.01°  3.53+0.02*
= H 245+0.03°  0.65+0.01°  2.84+0.12°
1:0 43040.18*  0.37+0.02° 2.27+0.05°

0.8:02  4.17£0.07" 0.38+0.00° 2.37+0.01°

KE2% 0604 4024003 036£0.01°  2.43+0.09°
04:0.6  4.00£0.07° 0.38£0.01° 2.41+0.04°

02:08  435£0.03"  0.64£0.02"  2.64+0.10"

0:1 4.06£0.02"  0.62+0.02*  2.67+0.12°

44140.15*  3.10£0.04°  7.25£0.03" 1.5540.12° 5.08+0.01°
3.7440.10°  4.67+0.16°  6.01£0.15°  1.64+£0.01° 9.11+0.01°
3.74£0.02°  4.55£0.07° 6.10£0.01°  1.58+0.02° 9.08+0.02°
3.68+0.06°  4.39+0.04° 6.11+£0.16°  1.52+0.03* 9.12+0.01°
3.7240.02°  438+0.07°  6.12+£0.02°  1.55+0.04*  9.06 +0.00°
220+0.02°  4.98+0.00° 4.85+0.12° 0.83+0.02° 9.040.01¢
227+0.08°  4.68+0.04° 4.94+0.04° 0.85+0.07° 9.04+0.01¢

E: BB R SA R E TR TH BF £ (p<0.05).
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BEE TR RIS IR N 2.84% % % 1.69%, 14
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Table 3 Effect of alkaline salts addition on protein components content

i AMeE%  FHEAY%  REG% BEEO/% NEA% BEEGY% anEa% GGl &4 pH
o=d) 2610017  0.77£0.00° 4.1240.00° 4.44+0.14° 337+0.01° 8.56+0.14* 1.08+0.03° 5.12+0.02%

0.1 2.75+0.01"  0.56£0.00" 3.88+0.31%° 4.75+0.19° 3.31+0.02%8  8.63+0.12* 1.23+0.15% 7.57+0.041

0.2 3.88+0.06° 042+0.01° 3.69+0.13° 4.21+020° 4.30+0.06°  7.90+0.33° 1.14+0.01%°  8.10+0.02°

PP 0.4 498+0.02¢  0.34+0.02¢ 2.79+0.23° 4.17+0.12° 531£0.00° 6.96+0.12° 1.50+0.17° 9.26+0.03¢

N

0.6 5.83+0.05°  0.26+£0.02° 2.47+0.12%  3.46+0.05° 6.09+0.07¢ 5.93+0.07¢ 1.40+0.09™ 9.39+0.00°

0.8 6.40+0.28°  0.34+0.04¢ 22440.11%° 3.05£0.10 6.74+£0.24° 5.30+0.01° 1.36+0.11%¢ 9.43+0.01°

1.0 7.14£028"  028+0.04° 1.83+0.17F 2.73+0.06° 7.42+024° 4.56:023" 1.49+0.10° 9.56+0.01°

12 7.48+023*  029+0.02° 1.69+0.18" 2.77+0.12d° 7.772021* 4.46+030" 1.64+0.10° 9.55+0.01°

0(F#d) 254007  0.62+0.01* 3.09+0.18* 5.01+0.31* 3.16£0.06° 8.10£0.13® 1.63£0.20° 5.11+0.01"

0.1 2.99+0.01°  043+0.00° 3.89+0.13* 4.55+0.44 3.42+0.01¢ 8.44+0.32° 1.18+0.15°  6.95+0.03°

0.2 223+0.15%  0.53£0.04° 2.91+020% 4.05£021% 2.75+0.12° 6.97+0.02° 1.40+0.17°  8.73+0.02"

Bk 979 3342025  0.42+0.04° 3.38+£029° 4.47+0.16™ 3.76£021° 7.84+0.13° 1.33+0.16® 9.38+0.01°
46140.18°  0.3240.04% 3.01+0.17° 4.0120.06% 4.93+0.13° 7.0240.11° 1.34+0.10®° 9.49+0.01¢

0.8 5.69£0.30* 021+0.04° 2.46+0.13° 3.9120.16% 5.91+026* 6.36+0.30° 1.59+0.03*  9.55+0.01°

1.0 5.65£0.08%  0.24+0.03° 247+0.15° 3.412023% 5.89+0.11* 5.87+0.38% 1.39+0.01° 9.60+0.01°

12 5.83£0.08"  0.24+0.03° 2.56+0.09% 3.23+0.04° 6.07£0.04* 5.78+0.13° 1.27+0.04° 9.66+0.01°

0(=d) 245+0.03% 0.65£0.01° 2.84+0.12° 4.41+0.15* 3.1040.04® 7.25£0.03* 1.55£0.12% 5.08+0.01"

0.1 3.0240.07"  0.44£0.01°  2.68£0.09" 3.39+0.05° 3.4620.08' 6.0740.05° 1.26+£0.06° 7.31+0.03¢

02 3.15+0.08"  0.43£0.00" 2.79£0.00° 3.69+0.29° 3.58+0.09' 6.49+0.28° 1.32+0.10%° 8.44+0.01

we 0.4 4.17+0.07° 0.38+0.00° 237+0.01° 3.74+0.02° 4.55£0.07° 6.10+0.01° 1.58+0.02° 9.13+0.01°

1

4414001 034+0.02¢ 2.02+0.12° 3.71£0.08° 4.75+0.00¢ 5.73+£0.05% 1.84+0.15° 9.44+0.01¢

0.8 47040.02°  0.29+0.00° 1.64£0.01¢ 3.61+0.02% 4.99+0.02° 524+0.03° 2.21+0.00° 9.56+0.01°

1.0 52140.09° 0.28+0.01° 1.91+0.11° 2.89+0.11¢ 5.49+0.10° 4.80+0.017 1.5240.15%¢ 9.64+0.01°

12 5.53+0.08* 027+0.01° 1.59+0.12¢ 2.71+0.01¢ 5.79+0.06*° 4.30+0.13¢ 1.70£0.12® 9.66+0.01°

B BR 5 THI 2% P B LA B A — e R,
AEANIR] i AN K TH 2% o 2 1 26 55 Bl Ko C O, AT 5
ISR SR EAN AR . B KoCOs R
53 EEROIEIN, RE47T0 58 i B 1 & i g ek D i s
EHZBEEEINRES, MEREAHSERE KCO;FER
43 HiJg 0~80% ek Bl G 3 25K (p>0.05) HAE 100%
AR T 0% R (p<0.05) $iH, %&Pi 58 HIFFHI

&P A EELE KCOs B H A 0~40% 0 N
S 3.83%IINE 427%, 1E K,COs it l
40%~80% 70 [H P HH 4.27%[% % 3.63%, T A [ i £

FRE KCOs IR H /A 0~40%;3E A 56 H
6.49% 34 N & 7.08%, £ K,CO; FifE | 7 kb
40%~80% L [E N HH 7.08% P52 6.76%; EhiEE ATE
KoCOs i B 70 EboA 0~40% 75 9 H1 5.65% F %

65



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

4.92%, TE 60%AE 1IN 25 5.13% Ji SGZHT T B2 4.55%:;
PEAR 979 MLV A A — & 3G A B2
(p>0.05), MAHEH. MHEASEM GlwGl ik
BILREZER (p>0.05); AR 2 SIEEOEATLE
E4 (p>0.05), HHEFERED. BEAEA. HEA.
M EASEM GGl £ K,COs i [ ot
0~60%Z A3 o2 7 7 (p>0.05), XATHES AR/
F AP R E R ARG OC, /NI J1m 5 3N
FHERAHEM. EARZ HEEH 5IUR LM |,
TERSERZEA R, NEmFAE, HEAHRMEN
JREEHIRIAR LA oA 22 0, Bt X A [ 4 Rl
SE R AR E - R T RE AR 7

B A ESE 0] LUt B B SRS & 0 34 b
RN ARG R O SRR FRZE (p<0.05)
BT ER R (A Bk R YEETRD, (HE S A
R P K T3k ek D (TR FE O A5 A R A B &
Bk FEE (p<0.05) N, BEHARAMAEASE
AR FRE (p<0.05) RS i H b 2 5
= (p<0.05) ¥ o Ji BRI mT RE 2 BE A Bk Ehids o &= 1)
ST AR pH Hhn, WK T Sk TR R A
BEARIE AT EAER, 155 2 MEEE R e
B AR A AR B SRy p U, Bl 2R (s &
XPANE] R N AR T 26 Glw/GlE 2 A A R
—E, BEEMEESRA MR, &Pt 58 ) Glu/Gli
SRR, Pk 979 1) Glu/Gli #1706 R%
(p>0.05) Ak, TWiAZE 2 S+ GlwGl NETE
0.1%~0.8% 2 [A] B 1 N 35

GEAFR 2. R 3 ATAL TESEIGVEREIN, Ehnmi
ERAELT =Nk T 2% R IS B R SR R O A
e EEZE (p<0.05) BINimERSE A& &84 L5 E
(p<0.05) /b FEHEHMBED S EL D, M
MHEASELE (p<0.05) JHid, (HAARE RN
FRTH 4 Glw/Gli FRZ I EIAR R —3,
232 AT EEY GMP SE6#A

EHPE 2 AT, IS IOARE S =N 2R T 2R
GMP & &H — i, (HEARBEHRIEAH .,
Ong "WERIF . [ 6 1 2% AN X T 4% T 1At R B, i
BARES, B E, GMP & &6 T N,
PR J B AN IS I, BEDEAG BTG, (HFIAR 0 NaCl
MU ZIAR L, HHINFEEEN, Ong & NIX AT AE
A TER M E AR, FELZH GMP kA&
5, TMEREIE R 237 GMP EH R A%
o MM R B, IR DIBRER £ 5 i 4% ]
GMP & ETHE. ME K.COs LB, A2 5
1] GMP & &56A N, N/K N 0.2:0.8 2 J5 2%

66

WS, AR AN 135 (p<0.05), T PE AR
979 &L 58 ) GMP & &b BA B B M. Bl
HIE AN I E I, =AU GMP &
EAEA—, HERSHOARE. 25 LA,
Tl S B R A 6 bAgI) R sl 1 25 VAR o %o T 2%
GMP [ & BT R E .

A 450 -eHHiss

- 7542979 b

S g40f *ME25
i b b
4 I
by 3.5
B
K 3.0F
{a
%{Bl{ 2.5¢

2.0 1 1 1 1 1 1 ]

0 1:.0 0.8:02 0.6:04 04:0.6 0.2:0.8 0:1
Bl P EENVK EL A

b 550 ei&iss
. -5k 979
é -~ IRF25 a
il
g cd  bed
B 35F
z
{a
el
&

1.5

0.0 I 0.1 I 0.2 I 0.4I 0.6 I 0.8 I 1.0 I 12 I
Wt ERA IR / %

[E 2 mEEELRT GMP & =AY/
Fig.2 Effect of alkaline salts on glutenin macropolymer content

E: Bl — AR RR FEATH & £ 5 (p<0.05).
233 mMtEdEEFT RO TESH G
f)

JUEE AN 12% /4, (BT
J 2 T SRR B0 T ) it o B e B AR
FHRRELEMEM, mAARELRRD b T InaEm
T8 TR E S A (R SR S — 0 R ) T AR 24
PRI BT o PRI, IR B SR B B A N/K LB XS
[ AR e b AR LA A RN, R LA P SR
T 2 R E S

AK-58 (A) o Mark 1.2 3 45 67

HMW—GS‘{W'4 T

a)—gliadian{%.z

y-gliadian
LMW-GS | 43

a,ﬂ-gliadian{ 31

albumin {22‘0 o
globulin 14.4




MR EmRHY Modern Food Science and Technology 2019, Vol.35, No.12

0l HMW-GS {
01 662 | 974
S n3 w-gliadian{ 66.2
y-gliadian [ 43
()1 31 LMW-GS |
a,p-gliadian4{ 31
2.0 )
(i) albumin | 220
| 14.4 globulin L14.4
AK-58 (C) ki Mak 1 234567 8 XN979(D) ku Mak 1 2 34 56 7 8
HW-GST 974 ()4 974
w-gliadian{ 66.2 L 66.2
y-gliadian ) 43
LMW-GS (i) 4
31
a,p-gliadian L
22.0
22.0
albumin{ (iii) -
i 144
globulin 144 |
AK-58 (D) ku Mark 1 2 34 56 7 8 ZM-2 (A)
. HMW-GS{ 97.4———
H1 974 I
L 66.2 w-gliadian4{ 66.2
[ 43 y-gliadian [ 43
. LMW-GS ]
(i) 4 -
1
L 3 a,f-gliadian{ 31
| 220 i
(iif) 4 albumin |
| 144 J globulin | 14.4
XN-979 (A) ka Mak 1 234 567 ZM-2 (B) ku
HMW-GS{ 974 0] 74
w-gliadian{ 66.2 662
y-gliadian _' 43 43
LMW-GS | (i) -
ap-gliadian{ 31 31
albumin | 220 iy | 29
globulin
| 144———— e — L 144
XN-979 (B) ko  Mak 1 2 34 5 67 ZM-2 (C) ki Mak 12 34 5678
[ 974 g
i) HMW. GS{ 974
- 662 w-gliadian{ 66.2
43 y-gliadian{ 43
(ii) 1 LMW-GS
31
I a,ﬁ-gliadian«{ 31
| 220
(iif) 4 albumin [ 22.0
144 globulin | 144




MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

ZM-2 (D) ku Mark 1 234 56 78
i 97.4
1 -
66.2
43
(i) 4
31

20— =
(iii) - 0
| 14— —p——— |
& 3 WMEEAE] N/K ELBIFRAINE Y SDS-PAGE [EliE
Fig.3 Electrophotograms for alkaline salts with different N/K

ration and addition

E: B AK 58 A A Su4A4 58, XN 979 &A=& K 979,
IM 2 R TR E2 F; (a) Akt AR N/K s Rtk B i,
(b) AmMEE TR NK WAL RE#E; (c) Aot RE)
BB R B i (d) A Bk 3 RE R0 09 KT R B %,
B 64 1~7 5FRENK BB 4 0. 1:0. 0.8:02. 0.6:0.4.
0.4:0.6. 0.2:0.8. 0:1; BiZ&F 4y 1~8 5 FREA NK et H: 0.
0.1%. 0.2%. 0.4%. 0.6%-. 0.8%. 1.0%. 12%; ( i ). (ii).
(iii) HAREZSTFER. Yo T ERFMES TR,

SDS-PAGE &l i€ &5 151 7315t & FH I — A7
%0 1E SDS-PAGE #t/I2 vk, 8 AR I
BB T A PO R, BRI AR
TWERIAR PR EER, TS, RNE®
AR, Kk SDS-PAGE A IR 115 31 55 1] 4
T KN Bl N/K LR A R a8 I THi 4%
HEE RS TR SDS-PAGE B I,
3. P 3 A E K AT A, T AR B R AR RIS R
ABERES, HE VR ) AR A R, o
FE AR BB HARR 7 F R EER . 4t E 2%, D
BRI, HIKEREP AR BT
e T ERfaE Y, SxTIRAMILL, Bl S
RN T 2% P AR T RS XA X
R G BTN, X TR TR FE AT
VHSRAAAE— R IRBAE ] 73, B BRI IIAN [RIRE FE 1Y)
TR X BB IR AR g, SXMIRT B £ T 4 rh iR
R R R S5 R —3 . BEE KCOs s F 4L
(IS WTIE N, Bl SR AT 58 THI 26 IR 7+ R
53 DX I BE AR FH S 3 i 14 n i fs S b, HLAE
KoCO; i & H 77 H o 80% AR i K Xt ik 979 T
SRR HEE FH Z0IZET D, X TAREE 2 S et ER
M2 SEANBH T o il B SRS I AN T K, fieadk
YER S0 vk > HAAERPE SRR &N 0.4% ) Xt
PR A1 XA 73X IR FHIA B S KRR R
{HERFEAR 5 =/ N2 T 2% h B B IR T 2

68

W R ARG BIEHEFRRINE, o i Ak & 7 ) )
e H T R SRR AR MR A L (K v 73 T B R R B A
R, MY TREAFURBE R, DL R

BB TSI SR 2 A K TR E A
RAEMRIGR N FERAN Y, SEmHEA SR

B SR A AT 3 Aof/INZoH P8 i 55 A T A 5
/T AR N, BE b N/K Ee A s N2k
(ROETIAS T T0 3 2 e T AR B AN 2 Tl
45 3 /N2 T AR h A AT A R A S R A
ERFW TR E A SRR LR, BEER
AN R S D, T R A R R E >, GMP
SR, Bk N/KEC AR R R AN
=R AR N R A A — B

(1] U8 B ok B RIS, 55 /N2 0E by 5 T 26 0 B G R T AT
BEE[I]. 22 KA H41,2013,33(5):1058-1063
LIU Rui, WEI Yi-min, XING Ya-nan, et al. Review on
relationship between wheat protein and noodle quality [J].
Journal of Triticease Crops, 2013, 33(5): 1058-1063

[2] MWL S R S T R PR R[] AR B S5
fi§,2005,10:35-36
DONG Bin. Relationship between components in wheat flour
and quality of noodles [J]. Grain and Oil, 2005, 10: 35-36

(3] WHEL, F kA, o IR BRI 2% C B LR 3R R e (0. o
R 2£41,2006,21(6):22-26
HU Rui-bo, TIAN Ji-chun. Factors related to chinses yellow
alkaline noodle color [J]. Journal of The Chinese Cereals and
Oils Association, 2006, 21(6): 22-26

[4]  FEE AL, UK BRI BT TH 2% i B e R AR FH AR S [9]. 05
KR, 1997,22(1):9-11
DONG Yu-hong, WU Bing. Effects of K,CO; on noodle
quality improvement [J]. Journal of West Cereals and Oils,
1997, 22(1): 9-11

[5] T, Mhid, A, S5 BRPR AR PR A4 X T 2 it o o0 1R 2K
PTG ARVE 0 1,2008,2:80-82
WANG Guan-yue, CHEN Jie, WANG Chun, et al
Comparison on the effect of Na,CO; and K,CO; on noodle
quality improvement [J]. Grain Processing, 2008, 2: 80-82

[6] YoV Wk H e, B A5 B o ] AT AR P R T 5 i
JRAISEMRILT). B it 5 A% 100E,2018,44(4):97-103
FAN Hui-ping, CHEN Yue-hua, BIAN Ke, et al. The effect of



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

(10]

(11]

[12]

[13]

alkaline salt on rheological properties of dough and noodle
quality [J]. Food and Fermentation Industries, 2018, 44(4):
97-103

Kruger James E, Matsuo Robert B Matsuo, Dick Joel W.
Pasta and Noodle Technology [M]. Eagan: American
Association of Cereal Chemists, 1996.

B2 R A 5T 5 B A 5T/ ZE AR B 5 R R
[M]. 2 2: Bt N R i ik, 2002

WEI Yi-min. Grain Quality and Food Quality-Wheat Kernel
Quality and Food Quality [M]. Xi’an: Shaanxi People's
Publishing House, 2002

Wil J3 5, RSN, TR F 2 BRI 2 Bt THI 2% i B PRI 5
Mi[C].First International Conference on Cellular, molecular
Biology, Biophysics and Bioengineering, 2010

LU Qi-yu, LIN Min-gang. Influence of protein and starch
content in wheat flour on noodle quality [C]. First
International Conference on Cellular, molecular Biology,
Biophysics and Bioengineering, 2010

R BRI, 5K /INZE HR 55 T 2 il R 2R T T ik
J#[J].2011,31(6):1183-1187

LIU Rui, WEI Yi-min, ZHANG Bo. Review on relationship
between wheat protein and noodle quality [J]. Journal of
Triticease Crops, 2011, 31(6): 1183-1187

R B0 B, T I, A8 T A ) e e v 2 P B 2L A AR £
[7]. 5 [ A 5 231,2013,13(11):198-204

LIU Rui, WEI Yi-min, ZHANG Bo, et al. Changes of
composition in the noodle processing and cooking [J].
Journal of Chinese Institute of Food Science and Technology,
2013, 13(11): 198- 204

ARV T2 /N A H R T 2% it S 4T S0 D] B M -] i T
WREE, 2012

ZHAO Qing-yu. The influence of protein characteristics on
noodles quality [D].
Technology, 2012
2 IR XUER 8 i SR A P B0 T 1t ) B2 R 9 [D).
BT R kK%, 2013

LI Jia-jia. Research on the quality characteristics of filter

Zhengzhou: Henan University of

flour and the effect of its flour products [D]. Zhengzhou:
Henan University of Technology, 2013

[14]

[19]

[20]

[21]

FRIEAHE i &, 5% R S5, TRDR T A B i S S
SRR AR T R LMV RAA2A4l CHARRIARRD 2006,
27(2):25-28

ZHANG Xiao-yan, LU Qi-yu, CAI Feng-yi, et al
Relationship between gluten and the qualities of noodles [J].
Journal of Henan University of Technology (Natural Science
Edition), 2006, 27(2): 25-28

T R, A . SRR R TR E AL
B s X AR AT AU [T AR S P Tl 2013, 12(7): 34-37
ZHENG Zi-yi, LU Qi-yu, ZHANG Shao-bing. Research on
change of protein and disulfide bond in noodled during
frozen storage [J]. Cereal and Feed Industry, 2013, 12(7):
34-37

Jazaeri Sahar, Bock Jayne E, Bagagli Marcela P, et al
Structural modifications of gluten proteins in strong and weak
wheat dough During Mixing [J]. Cereal Chemistry, 2015,
92(1): 105-113

HOH L0, R UK R A X T 2% 52 250 RA'E T A BE 72 0], £ i
Tk,1996,5:13-14

DONG Yun-hong, WU Bing. Effects of K,CO; on noodle
quality improvement [J]. Food Industry, 1996, 5: 13-14

Ong Y L, Ross A S, Engle D. A. Glutenin macropolymer in
salted and alkaline noodle doughs [J]. Cereal Chemistry, 2010,
87(1): 79-85

AR AL T T AT oW 23 R TE T B it o 4 R D] 70 7
TR, 2015

SHI Lin-fan. Microstructure of ramen dough and quality
improving [D]. Zhengzhou: Henan University of Technology,
2015

FENZERPRL G B8 S A LEEER FE[D]. KM 3]
B TR, 2016

WANG Rui. Investigation on mechanism of changes in
protein of wheat seeds during after-ripening [D]. Zhengzhou:
Henan University of Technology, 2016

i AR T /N 22 THI R 5T 95 A8 B LB B 5 R AT 7
[D]. IR A2£,2016

WANG Pei. Gluten deterioration in frozen dough:

mechanism and improvement study [D]. Wuxi: Jiangnan

University, 2016

69



