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Effects of dietary alkali on protein aggregation behavior and noodle quality

REN Jiaying, CHEN Jie* , WANG Lei
College of Food Science and Technology ,Henan University of Technology, Zhengzhou 450001, China

Abstract; Dietary alkali is a kind of food additive, which can increase the flavor of noodles and neutralize
gastric acid. In this study, the effect of dietary alkali with different additive amounts (0%, 0. 1%, 0.2%,
0.3%, and 0.4% ) on protein aggregation behavior was evaluated by measuring the protein intermolecular
forces and the content of glutenin macropolymer and observing the apparent morphology of protein. Noodle
quality was analyzed by cooking characteristics, texture properties, and sensory evaluation. The results
showed that dietary alkali promoted the conversion of the free sulthydryl groups into disulfide bonds, in-
creased the number of hydrogen bonds and decreased the hydrophobic interactions in the dough, enhancing
the content of glutenin macropolymer. AFM results showed that dietary alkali induced the wheat gluten pro-
tein chains strongly interwove, forming a roughly spherical shape. Whereas, those chains in the wheat glu-
ten without dietary alkali were less interwoven, completely collapsed, and relatively flat manner. With the
increase of dietary alkali addition, the water absorption of the noodles reached the maximum when the addi-
tion amount was 0. 2%. However, the cooking loss, hardness, and chewiness of the noodles increased sig-
nificantly. The elasticity of the noodles was not altered by alkali addition. As for sensory evaluation, a high-
er amount of dietary alkali darkened the color of the noodles and disturbed the taste. Therefore, the optimal

addition of dietary alkali recommended in noodles was 0. 2%.
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Table 1 Sensory evaluation criteria of alkali noodles
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Table 2 Effect of dietary alkali on protein intermolecular forces in dough

I B K HEAH B S By ik B 7K+ B Bk +& U

it/ % /(mg-mL™") /(mg-mL™") /(mg-mL™") /(mg-mL™") /(mg-mL™")
0 0. 824+0. 004" 0. 765+0. 012° 0. 378=0. 004* 0. 72120. 006" 0. 81120. 010°
0.1 0. 804+0. 003° 0. 811x0. 005* 0.392+0. 003" 0.7110. 003" 0. 697+0. 006"
0.2 0. 775=0. 000" 0.925+0. 013" 0. 409=0. 002° 0. 697+0. 010" 0. 682=0. 010*
0.3 0. 765+0. 005" 0.948+0. 016" 0. 411x0. 002° 0. 677+0. 010" 0. 684+0. 002
0.4 0. 740=0. 010* 1. 114£0. 061° 0. 42320. 008" 0. 65420. 006 0. 67120. 006*
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Fig.1 Effect of dietary alkali on the content

of glutenin macropolymer
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Fig.2  Effect of dietary alkali on the apparent

morphology of wheat gluten protein
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Table 3 Sensory evaluation of noodles with different dietary alkali content

B o

I/ % B TR I i Btk S BIR Gy
0 8.82+0.25°  8.86x0.22" 16.80=1.10" 20.60+0.55" 22.20+1.10* 4.36+0.05"  4.26+0.18° 85.90+2. 06°
0.1 8.52+0.48°  8.94+0. 13"  17.20+0.84" 21.80+0.84> 22.40+0.89" 4.34+0.05®  4.32+0.08° 87.52+1.82°
0.2 7.98+0.61" 9.02+0.32"  17.80+0.45" 22.60+1. 14" 22.40+0.89* 4.42+0.04"  4.22+0.13° 88.44x2.02°
0.3 6.72+1.45%  8.22+0.78"  16.00+1.58" 20.60+1.82" 21.60+1.14* 4.26+0. 17  3.34+0.61" 80.74x4.87"
0.4  5.86+1.69° 8.18+0.76°  14.80+2.39* 18.80+2.17* 21.20£1.30° 4.22+0.20°  2.50+0.71* 75.56+6. 00"
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Table 4  Correlation analysis between protein properties and noodle quality characteristics

AR AL i EE A
U €S AR R i i WEL Mg St i H
i AKAH HAE T 0.019 -0. 995 ** -0.997* -0.937* -0.987* 0. 629 0. 650
et -0.223 0.975™ 0.957* 0.950* 0.939" -0. 656 -0. 663
yik 0. 080 0. 987 0. 998 ** 0.910" 0. 984 ™ -0. 549 -0. 566
FEREARRAE 0.196 0.970* 0.988 ™ 0. 864 0.982* -0.542 -0. 583
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Table 5 Regression analysis of protein properties and noodle quality characteristics
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HPE(YS) Y;=102. 827-21. 928X, 45.274 0.938 ™ 0. 007
MEAEPECY,) Y, =13 188.281-12 889. 737X, 71. 881 0. 960 ™ 0. 003

TE X, R T X, FOREARM AR,

3 b

IR A5 0 A 2 0 T AT v ) 3 S S
ool m b [ e 2 SR B0 A R, DS K
FEAEH, EH By 1 2 456 55w, R
T EABREN, 7> TSR B R P K
M1 AN B9 BOR S AR TE S, A1 177 2% A fufl B2 I IR}
JESL UG R R, AR B G £ R A% S
VA 513 7 32 ey e, (EL s 0 T4 0 2 6 745 T A
HAE I TR REAR 25 . AR ECE PR, i T A
Jinidk 22 Sx i1 2% 7 A S R (B L) | [R] i € 75 ik
B LI O PR AR DAY O R 3 ) R AN A
0.2%, £ LRIk RS E FBR A /N2 oy T 2% 1ok
AT A BT T 2% o SRR R A D3, T AR i 36 ik
TR F) st SO A5 A T4 A J900

S E Lk

(1] ZRE. Soimil i Tk Feg e R
[J]. B @ik, 2009(6) :48-49.

[2] #Amik, ma k. PERHAEFEFTH A
BAEaArL[)]. F BAR®FR, 2006, 21
(6) :22-26.

[3] # £, BlE&4rd s R a
R[], A%k, 2004, 25(2) :45-47.

[4] HUANG S, MORRISON W R. Aspects of
proteins in Chinese and British common
(‘hexaploid) wheats related to quality of white
and yellow Chinese noodles [ J]. Journal of
Cereal Science, 1988, 8(2) :177-187.

[5] ROSS A S, OHM ] B. Sheeting characteris-
tics of salted alkaline Asian noodle doughs;
comparison with lubricated squeezing flow at-
tributes[ J ]. Cereal Foods World, 2006, 51
(4):191-196.

[6] ROMBOUTS I, JANSENS K J A, LAGRAIN

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

B, et al. The impact of salt and alkali on glu-
ten polymerization and quality of fresh wheat
noodles [ J ]. Journal of Cereal Science,
2014, 60(3) :507-513.

HATCHER D W, ANDERSON M ]J. Influ-
ence of alkaline formulation on oriental noo-
dle color and texture [ J]. Cereal Chemistry,
2007, 84(3) :253-259.

BRI, d5 o A L& TR R S K
RID]. /M. d Tk X5, 2015.
LIAOL, LIUT X, ZHAO M M, et al. Ag-
gregation behavior of wheat gluten during car-
boxylic acid deamidation upon hydrothermal
treatment [ J ]. Journal of Cereal Science,
2011, 54(1) :129-136.

EIRB. Aol T LAt E B AR K S 8%
BFR[D]. M T Tk X, 2018.

I &, RF BT AR H AR A R B
TR H %5 v B i T AR 8F B R o Ty i 09 BT A0
[D]. = s wARLKF, 2016.
WEEGELS P L, PIJPEKAMP A M V D,
GRAVELAND A, et al. Depolymerisation and
re-polymerisation of wheat glutenin during
dough processing. 1. Relationships between
glutenin macropolymer content and quality
parameters [ J |. Journal of Cereal Science,
1996, 23(2) .103-111.

GUO X F, SUN X H, ZHANG Y Y, et al.
Interactions between soy protein hydrolyzates
and wheat proteins in noodle making dough
[J]. Food Chemistry, 2018, 245.500-507.
M EH, XK=, FHH, F. AR EST
KA TAREFEAT SRR Ha[]].
AT XFFZR(BRFAFIKR), 2019,
40(5) . 18-24.

RIBOTTA P D, LEON A E, PEREZ G T,

et al. Electrophoresis studies for determining



%41 5% 3

1,5,

BRI &G R REAT A B SRR 33

[16]

~

wheat-soy protein interactions in dough and
bread[ J]. European Food Research & Tech-
nology, 2005, 221(1-2) .48-53.

ONDA Y, KOBORI Y. Differential activity of
rice protein disulfide isomerase family mem-
bers for disulfide bond formation and reduc-
tion[ J]. FEBS Open Bio, 2014, 4(1) ;730-
734.

MR A e, Bk 3 s ok A e AR R
v g B[ D). FRM T d R Ik K 5, 2018.
BARONE J R, DANGARAN K, SCHMIDT
W F. Blends of cysteine-containing proteins
[J]. Journal of Agricultural and Food Chem-
istry, 2006, 54(15) :5393-5399.

e, xge, XA, F.ohE @& TR
ey &AL AR e PR R A[)]. RE
FH K FFIH/, 2018, 33(3):9-17.

SUN W Z, ZHAO Q Z, ZHAO M M, et al.

Structural evaluation of myofibrillar proteins

[22]

[23]

[24]

during processing of Cantonese sausage by
Raman spectroscopy [ J ]. Journal of Agricul-
tural and Food Chemistry, 2011, 59 (20) .
11070-11077.

BOURAOUI M, NAKAI S, LI-CHAN E. In
situ investigation of protein structure in Pacif-
ic whiting surimi and gels using Raman spec-
troscopy [ J]. Food Research International,
1997, 30(1) .65-72.

B2 IR BR LB LB R BV K @ A
GO EAERPEGAR[D]. M edE T
X%, 2012,

MABFR. BLBEI N X BRI A 45 H) @it
Fi R LSRR AR [D]. M &
T KT, 2014

ek, AL, TH, F. oAk LSa
REFRBR EFRTAHa]]. Bl R
B Tk, 2018, 44(4):97-103.

(L#EF 18 W)

[17]

[18]

[19]

[20]

Wik, K, kR, F. D EEREA
fE A AP A AT R BE[T]. T
BTl XFFR (ARFRFR), 2013, 34
(2):105-110.

FEH, THRA, FEE, F. RAREEOR
G F S APAT AL TG R FAK B X B
A [ )], F EREAS 2009, 42
(9) :3078-3086.

WA, SR, FEA, FORR&RAE
ANEHFEFEBERLAR FORALE Y
A TR[]]. ZEEHF IR, 2007, 27
(5) :864-869.

LE RiEH EETEMNERAEIHER

[21]

[22]

[23]

[24]

HPREELEZOHR[]]. RESHAH T
Ak, 2015, 12(2) :58-60.

RIER ) kAR, K, F. 4 & (Arachis
hypogaea 1..) & % L F2 ¥ & R 4 fi o9 K AL
[J]. &A%, 2014, 35(19) ;. 28-33.
EME | A, T, FoDRIURIA
W E T EGIFNAR[]]. EEREHFIR,
1996(5) ; 40-41.

FME, EHA, Wmees, £ AR
REMAZEFR[T]. FERB FIR,
2005, 20(3): 77-82.

AL, F49, A, F. R imxs A F
N EFFRLIG AL AR PR R B E MR AT ].
75 AL 3R, 2010, 30(8) :1634-1638.





