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Abstract: The difference in the physical and chemical properties of protein causes the difference in the water absorption speed of wheat
flour. Taking the wheat flours with different water absorption speed as research objects, the crude protein content, gluten protein content, wet
gluten content, gluten index, sedimentation value, gluten swelling index, amino acid content and the internal micro network structure of the
dough were measured in this paper. Results showed that the water absorption speed of wheat flour increased from 0.17 g/s to 3.87 g/s when the
crude protein content was reduced from 13.25% to 6.98%. Besides, when the gliadin content decreased from 4.02% to 1.53% and the glutenin
content decreased from 5.28% to 2.77%, the quality of the gluten membrane decreased, making the dough easier to shape, and increasing the
water absorption speed of wheat flour. Meanwhile, the water absorption speed increased significantly with the decrease of wet gluten content,
and the gluten index had no significant effect on the water absorption speed. The sedimentation value decreased from 69.50 mL to 32.50 mL,
and the gluten swelling index decreased from 5.24% to 3.33%, both of which were significantly negatively correlated with the water absorption
speed (p<0.05). The amino acid content affected the molecular force of the protein. The cysteine content was reduced from 0.14% to 0.04%,
resulting in a decrease in the formation of disulfide bonds, and thereby affecting the protein structure. When the internal micro network structure
of the dough was tight, the greater the resistance of the flour to agglomespeed, the lower the water absorption speed.The results showed that
there was a negative correlation between protein properties and water absorption speed of wheat flour.

Key words: wheat flour; protein; water absorption speed

E[BE 5

PRUL VG FRGEFT, 75 AR /N MR s 5 5 L A 2 R PR 6 AR [T] IR £ i FH42,2021,37(6):108-114,497

LIN Jiang-tao, GUO Xiao-dan, SU Dong-min. Study on the relationship between water absorption speed and protein composition
characteristics of wheat flour [J]. Modern Food Science and Technology, 2021, 37(6): 108-114, +97

ks EHA: 2020-11-10

HLUR: ERESHEIRIESEIR (2018YFD0401001); SARIARHETEAED (141100110900)
&N WLE (1973-), B, HL, BIEER, WRAE: SUNIERSRR

BMEE: HHRR (1963-), B, HL, Hd%, WxsE: REEREAASEL

108



MR BRI

Modern Food Science and Technology

2021, Vol.37, No.6

AT 3 A R T A -5 7K 78 70Tk 7 Bl i P ) e 22
BB AR S SRR, T B RO IEZ AR T AR
T A A F A SCEE ISR BB 28, 2T R b
#|6 2{ . Baudouin R IIEK SHERIHIA T,
IR TRENE A>T WES, 5N EARR MR BT A
HEFAER], SBEARMRIESL SN, SNEIG S AT I
PRI AENRIEN, IR B G RE SRS
EWHEASEREAY. ZHEBUKEIKIE R =)
SEARPUCIRE A, VT L A1 Aok o A O — R
DRIFE R RS R BB AIE AT R, MoK
T BT A RO S 3 SR R T A e A - /K-
PR, U T T ORI BN 2R BT X 46 - L4
HAMPERT, MBI, R R
BT I, B R e Sk r T A
B A2 AN R L K 50 78 9B 18 2 /N 2SR UKL Y
i, AR AR SRR TSR ER S, AR
UE T 53 X 4% R AN T R 70 50 T R

KRR WIAN R b R /08 22 0 18 RIS 0 A0 T 261 F
IR RN FERI TR AR, RIS R 2N RIRK
AR INAAPRK IR R I NS IRGE R 5 5]
SPOKER . EUEEENR = T AN E
FEAN [R5 3 2% 1 U /N 20 PR e A B Ko
HR, W FUR BT S B ARG R T 2 R
81, BhAWKH R NERHE K IR 1R T
Ei[ 05 A= R S ZE N DY) S SR R O
I JCIE /NGRS, I8 SCHR S
JERAH RS R A K& SR ], TR
TERKER I SH . BIEH 14%KM 0 NER TR
WRATFR) 7K BBk LA 22 /N Z2 M THT P18 3] 5 A e o
1], R B RE SO/ NGRS . SZBRFAS I
AR BRAEA S TN GONBh A T EMROKIE SR . TRk
R AR T] IR [R] 55 55 (/N 22k MK TR A
JEN R BRI RIS I RE ST ASSCRAANTFINR
IKIER YNNI TR R, I HR B
MR AEE BmASE. Rk fERSE
AT E WL I AT A O X 2 £ 324, R
HR AR BAVRFYERT N R KGR 2R A0 o

1 MR5RE

L1 FoH

eI ARG/, SRR L TRy
AIRAF: &5/, LEiignaRAR: |
B AR, RN IR A ] 4ER
NN, H R R R AARRAE] AR

A ZOK, ORI QT ARAR: B
KTk, B o EEMARAR; BRI/ NE
¥y, B2 E ARSI TA R A

12 (5%

FA2204B BT, g RS (TRMD
HliE AR~ A s MI-TIRL T S S A e A, Bt
PN KBOE B AR AR MIZ BUH TR EE 1,
U RBOE AR A TR A A L550 BUER FHES O, i1
FAWAOCSER AN KA BRAF]; SHZ-B BU/KHHE
Petid, IR A PMER A A PR A 7 Kjeltee
8400 4 ALK E R, HdARM A TER AR
TN, AEEE RS A IR A ;s S433(D)
RIS, #HE Sykam (FEFE4) ; 810152 HzhH
Fr A, fE[E Brabender A .

1.3 L3707

1.3.1 N EbrgoRik Fegm)

Z GB/T 146142206, AR FAGENE, &
FH 300 g APk

_z

DDT

KF: V, MNEBHBEKEE, gs; WZ, kg, g DDT,
& AF AR, s.
132 EHFHEGSZHNE

FREL 0.35 g NERTRONTHAE S, JEIIA 05 g
TRERH S 4.5 g BRERER, SO 10 mL IRBRIR 5 B 1E
WAL, A ETEAE S LI E BOGE T E
W 5057,
133 @HE G LN GIRIRE A TN Z

KSR BT 7 2R AL ARE 1 g N
F 15 mL B0, IO 10 mL Z848/K, B
PERSTH . BTN 50 CHEIR /KBRS 0.5 ho
J& 4000 r/min 250> 20 min, FIEVEFIN 50 mL B0V
o FHZRIRKGERRIE 2 K, REONIK 10 mL, KB
% 10min, B0 10 min, _FIERIEASREGRH, bR
HEAM S . FRBREFMA 10 mL 10%H 568N E
W, TR, IEMOENSREUR R, N
EREEFA7

] _EIRFRAE RN 10 mL 75% 2.8, e\ 50 °C
KIBHRY 5 min, JGES5 CR/KBIRY 30 min. [FHT
Bl FHOEBESREHIR, BRT 25 CKIBIRG S
min. I AIRBGR S, HORFEREEEAH S .
] FIRFRAE I 0.2% A ANE R 10 mL, [FlEE
FRNERRIE O HIEBROFANBEOE T, HAES

109



MR BRI

Modern Food Science and Technology

2021, Vol.37, No.6

EEHD

WERREOSESEORIGHBABENE S,
JEIN 0.5 g BRERH 5 4.5 g BRERET, I 10 mL ¥#AR
TR E 12 he Jaglille SHEP P ER—E.
134 R&EHEEAEHIEEA N Z

Z GB/T 5506.2-2008 AT & &l .
8 LS/T 6102-1995 HEAT A HEE0 2 -
1.3.5 SDS SUIEAL R 55 & BARFG 2 A9 M) 2

Z8& GB/T 15685-2011 #HAT/NEUTRENE . &
H8 GB/T 26627.1-2011 #EAT/NEE 4 B VB IKFE 00 22
13.6 RAEBASEHNZ
Z GB 5009.124-2016 HH FI 7575300 58 /N K
Eg/—\i A
1.3.7 & A P AL A 2

KA LR AR B AEE (CLSMD X T ]
AT OSBRI, FESH % S8 Huang 25 NP7
B, HAETEh. HEFFREL 10 g TH, I0 5 mL 285K,
A5 PR 95 AXCRITET 3 min JE 45 1 em’ 22 A /ML, 20
CW 240 J5, ARGV RALYIR 10 pm 724G E
FHIGH L. =EAMTH PR B ARH &%
FH B (0.0025%) 15 min J& FZMK IR 2 A%
Bho BEAMFEME AT 4 YA FRBALM, BT A5
PR R4 (20x40) TNRHTES, DMESHEE
NPT [ P 28 SERTE S o

=1 FEIRRNEHRKRENESR

Table 1 Determination of water absorption speed of wheat flour
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Fig.1 Crude protein content in wheat flour at different water

absorption speed
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Fig.2 Gluten protein content in wheat flour at different water
absorption speed
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Fig.3 Content and gluten index of wet gluten in wheat flour at
different water absorption speed
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Fig.4 Settlement values of wheat flour at different water
absorption speed and glutenin swelling index
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Table 2 Changes of amino acid content in wheat flour at different water absorption speed

AT K Vi V2 V3 \Z V5

RAZE  047£0.02°  0.53£0.00°  0.45£0.01™  0.39£0.02%  0.45+£0.04"
I RBR 0.3240.02%  0.33£0.00*  0.29+0.02%  0.24+£0.01%  0.27+0.03%
EXN 0.56£0.03®  0.62£0.00*  0.52+0.02°  0.45+0.02%  0.48+0.05%
B E B 4.54+024°  5.13£0.01°  4.10£0.10°  3.65+0.18%  3.75+0.35%
H AR 0.45£0.05°  0.50£0.02*  0.40£0.01°  0.34£0.02¢  0.36+0.01%
SR 0.35£0.02°  0.39+0.01*  0.33x0.00™  0.27+0.02¢  0.31+0.00°
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RARE  0.61£0.01°  0.68+0.00°  0.54+0.01°  0.47+0.01°  0.5+£0.04*
20 R BR 0.40£0.06*  0.4£0.01*  0.37£0.00™  0.33+0.03°¢  0.33+0.03>¢
E7E N 0.23£0.01°  0.26£0.00*  0.23£0.00°  0.19£0.01¢  0.22+0.02"
A EBR 0.43£0.00°  0.49+0.00°  0.42+0.01°  0.35£0.01°  0.42+0.04°
OER:d 1.40£0.01°  1.68£0.00*  1.40+0.04*  1.31£0.05°  1.23+0.01¢
AT K V6 V7 V8 V9 V10

RAZE 0432001 0.35£0.02°7  0.38+0.03%  0.41£0.02°  0.30£0.01°
P 0.2340.00e  0.19£0.01"  023+£0.02°  0.23+0.00°  0.18+0.01°
23 0.39£0.00°  0.31£0.01%  0.36+0.05%  0.41+0.00  0.32+0.028
BB 3.4040.03¢  2.69+0.01°  2.93+0.33°  3.46+0.05¢  2.48+0.12°
H 2B 0.33+0.02¢  0.28+0.02°  0.34+0.02¢  0.34+0.02¢  0.27+0.00°
EV 0.28+0.009  0.23£0.00°  0.27+0.02¢  0.28+0.00%  0.22+0.00°
FREE  0.06£0.01°  0.05£0.00°  0.06£0.01%  0.07£0.00*  0.04+0.02°
R BR 0.4£0.00%  0.32+0.00°  0.36+0.03°  0.39+£0.00%  0.29+0.01°
ERBR 0.12£0.02%¢  0.11£0.00°  0.12+0.01°¢  0.13£0.00°¢  0.08+0.02°
FEEAR 036£0.01°  0.28+0.00°7  0.31+0.03°  0.36x0.01  0.27+£0.00
TR 0.65+0.01%  0.5240.00%  0.59+0.06  0.66+0.00%  0.49+0.00¢
Bk R R 0.31£0.00%  0.24+0.04"  0.28+£0.02¢  0.31£0.03%  0.25+0.00f
KARE  045:0.01° 03740017  0.41£0.04°7  0.45£0.01%°  0.37£0.02°
28 R BR 0.33£0.02  0.26£0.01°  0.3+0.02%  0.31£0.01°*  0.26+0.03°
AR 0.19£0.00°  0.15+0.00°  0.240.02°¢  0.20+0.00  0.15+0.00°
R 0.35+0.00°  0.27+0.01¢  0.34+0.03°  0.34+0.01°  0.27+0.01¢
OER:d 1.13+£0.00°  0.85£0.07®  0.92£0.00"  1.16£0.01%  0.83+0.042
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Fig.5 Microstructure of dough with different water absorption
speed
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