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Abstract: Protein and starch are the main components of wheat, and their composition, proportion and
correlation are the decisive factors on flour quality and processing use. In this study, the effects of protein
content, wet gluten, farinograph parameters and starch components on flour gelatinization characteristics
were analyzed using 100 wheat high-generation materials, in order to breed new varieties with multi-quality
index and suitable for processing and utilization of some special foods. The results showed that there was no
significant correlation between wheat protein content and wet gluten content and flour gelatinization
characteristic parameters. The correlation coefficients between amylose content and peak viscosity and
breakdown value of flour were —0.214 and —0.322, which reached significant and extremely significant level
respectively. The correlation coefficient between amylopectin content and trough viscosity was 0.324, the
positive correlation reached an extremely significant level. The total starch content was positively and
negatively correlated with the trough viscosity and the trough viscosity, with the correlation coefficients of
0.255 and —0.258, respectively. Ash content was negatively correlated with flour gelatinization properties,
which are the important factors influencing the starch gelatinization characteristics and should be given more
attention in variety improvement. Through the study, we found that the content and quality of gluten exist
significant negative correlation, which need to be modified and coordination to improve both of them. The
correlation between starch and protein quality improvement is relatively small, and it is easy to achieve
collaborative improvement. At the same time, new lines like WDP77, WDP2 and shannon 102, shannon
116-8 with strong gluten and low peak viscosity were selected which can be used for a specific research and
new materials for special processing purpose. The results provide a reference basis for wheat quality
improvement and breeding of new wheat varieties.

Key words. advanced breeding lines, wheat; protein; starch composition; pasting characterigtics, farinogram

parameters; collaboratively improvement
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Tablel Phenotypic analysisand variable of flour quality
parameters of high generation materials

G2 YiE bR R/ME BOKE ii
Y E% 13.81 0.90 1223 16.20 0.07
T I A5 5 5% 3424 384 2540 44.330.11
T 8 %% 67.64 21.46 1500 98.00 0.32
WK R 1% 60.82 2.20 5810 69.60 0.04
FRERT A /min 878 6.36 2829 169 0.72
JE BLHS (] /min 499 250 1823 1.530.50
3o o i A 116.39 70.44 360.00 35.00 0.61
K53 1% 066 0.3 0.90 0.21 0.20
M e S 8/% 1831 354 7.58 2565 0.19
WA PSR E R /% 5343 6.17 4244 68.00 0.12
TR B VE R B /% 7174 884 5319 87.930.12
SCHEIELHEVE R O L U 301 069 208 858023

WY B /mPas 229296 26133 913.00 2865.00 0.11
fIRAS K ) ImPas 1697.79 22352 202.00 2096.00 0.13
FEE A /mPas 595.14 15642 30400 98500 0.26
T8N B ImPas 292324 30915 639.00 3551.00 0.11
St /mPas 122520 137.69 436.99 164600 0.11
WAk iR EE °C 6573 321 57.25 79.05 0.05
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Fig.1 Distribution of main quality parameters of wheat flour from advanced breeding lines

12.6%~14.5%2 [H] . fWf¥ 0.587, WEFEE-0.104, #if
BT S IAT O o T P o A B AR T TE 31%-~
38%:Z [A],  HE AT A f e P TE A7 i 34%, H
R Ky 0.061, 5% —0.464, 43 i S PLIE A0
HE AR A 283 20 (8 3 A A~ SR T AT A
B 1] 73 A P 2 304 M, (W B2l 0.319, I
0.679, EIMIAEIERAG . Ui TN 5 7 1 A A
EBTEISEHTE 2~8 min, #Eid 10 min [/NE i &R
/b, Ed 20 min FACH 74, 5 7%,
UEHH A R R Z i &, (eS| TR
T &, W WDP77. WDP2 Al 102, 14k
116-8 55, AR A B A A F AL T S5 g
(EDRS B 4 A B AT, HoAm sk 5.44, W R 42.5,
SR AR . T LMK (A, BE 1Y
Bam R, X JLA G R R R 8 /N SR R
A (EDRG B2, AT DA S e S5 UE B Ak B ARk gE A T
ek IR .

22 NEEREMREZEARSESENAS
RIHE KT

/INZE R ACH il it 2 R 1 o R IR
SRR SCEETER S R ALEIE R S R 2

FHOG, AHE RBOERAR (3 2), Bk 3 B EKF,
VEBH R A . TR Y e R RE R AR . A1y
ek R AFAE— B IR DE G R, AR ESE R T
DAPM AR o T A3 4 250 TR v i 20 43 5 TE AR
K (R 2), WA, /N E B 5 W &
R E AR A RECH 0.741( P<0.01),
DRI Ay 1 7 1 B R R R R R EA R, R
1 G AT A 0 A, PR A R
A7 e —30, XWEefra R s, B
i O i 5 R AR A R R OG . MR B
—0.435 ( P<0.01), i FH T fify B30 i A1 o 3 14 o R AT
16 5035 1 SR DC P I, AR T O R B SR

x2 NEESRENGEREARSESENAESHHEXES T
Table2 Correlation analysis between protein content and
starch componentsin flour of advanced breeding lines %

EEEE  CEEWE ByEM mAT Wl
mER Bow oR EiER i
FEHFRGE -0034 0137 0120 0.099 0.741**
MHEA &Rt 0160 -0.113 0147 —0.435**
T 177 46 %% 0190 0.175 0.201
K5y 0.020 -0.052 -0.029 0.044 0.455+*

. ".P<0.05 WEFEPEKFE; T.P<0.01 BEMKFE
Note: *.P<0.05 significance level; **.P<0.01 significance level.
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Table3 Correlation analysisbetween protein and starch content and flour gelatinization characteristics of advanced breedinglines %

W f 32 IRl A e R B HAE Wik TR
EHEEE 0.164 0.063 0.145 —-0.039 -0.141 -0.043
T I A 0.076 0.034 0.062 -0.047 -0.119 0.046
HHEVER & -0.214 0.066 -0.322" -0.070 -0.198 -0.059
SCHEVER 0.080 0.324" -0.192 0.170 -0.140 -0.110
STEM AR —0.024 0.255 —0.258" 0.092 -0.177 -0.101
R4y —0.263** -0.230* -0.111 -0.233* -0.151 -0.033

. T.P<0.05 BEMIKF; T.P<0.01 WE KT,

Note: *.P<0.05 significance level; **.P<0.01 significance level.
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Table4 Correlation analysis of protein, starch related indexes
and farinogram parameters of advanced breeding lines %

Wk RUE e JERI A A R K
BB 0.310** —0.041 0.024 -0.053
T 1 5 0.261** —0.288** —0.210* —0.275%*
[apiiE RS —-0.366**  0.687**  0.522** 0.662**
HEEEM TR -0.164 0.187 0.114 0.194
YHERE M SR 0111 0.143 0.161 0.159
BIEM SR -0.143 0.174 0.158 0.189

HE: ".P<0.05 BFEMAKF; T.P<0.01 BE KT,
Note: *.P<0.05 significance level;**.P<0.01 significance level.
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Table5 Correlation analysis between farinogram parameters
and starch gelatinization characteristics of advanced breeding lines

T T
Wi g ORE . RO

WoKk#FE  -0.236" -0.018 -0.370" -0.102 -0.201" -0.139
REmE 0192 0214 0.015 0.174 0.044 -0.233°
oA E 0.2897 0.280° 0.085 0.220° 0.041 —0.167
¥R ES 0253 0174 0.2200 0.218° 0.051 -0.198

FE: ".P<0.05 BEMAKF; T.P<0.01 BEMAT,
Note: *.P<0.05 significance level; **.P<0.01 significance level.
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