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Appropriate Ranges of Important Flour Traits for Making High-Quality Steamed Buns as a Staple Food
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Abstract: The property parameters of wheat flours from 128 cultivars grown in Huang-Huai area of China and the quality
characteristics of steamed buns made from them were determined. Along with this, correlation analysis and analysis of
variance were employed to analyze the effects of wheat flour properties on bun quality. The results showed that ash content,
total protein content, gluten index, stability time, softening degree, resistance to extension, extensograph energy, extension
length, L*, and b* were the most important factors that affect the quality of the staple food steamed buns. In addition, 20
wheat varieties such as Aikang 58, Taikong 6, Zhoumai 22, Hengguan 35, Aobai 8008, Xinmai 798, Anmai 1, Zhoumai 27,
Yumai 58, Luomai 4, Bainong 160, Xiaoyan 22, Luomai 21, Jimai 21, Longping 9987, Wanmai 369, Yumai 49-198,
Zhongmai 2, Zhengmai 379, and Yumai 52 were chosen successfully as the best special wheat varieties for the staple food
steamed buns. The appropriate ranges of important wheat flour traits for making high-quality steamed buns as a staple food
were suggested as follows: ash content less than 0.55%, total protein content 13.2%—-15.8 %, gluten index 51.1%-81.5%,
stability time 4.5-7.1 min, softening degree 66.5-92.1 FU, resistance to extension 218.6-300.6 EU, extensograph energy
80.8-91.5 cm’, extension length 167.2-201.3 mm, L* value 93.0-94.3, and b* value 8.7-11.7.
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Table1 Criteria for evaluating re-steaming characteristics of buns

x3 EABLERBEFROSBSEHT
Table3  Statistical quality parameters of steamed buns made from
wheat flours from 128 cultivars

PRI b (G
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Table2 Statistical property parameters of wheat flours and dough
from 128 cultivars

BARE ORME BKE  RE ME GeE OO
b

TEE g 198756 486952 288196 312864 56450 180
FEM (ges) —31738 —3345 28393 —161.09 7163 445
g 0.72 091 0.18 0.85 0.04 43
i 0.69 0.88 0.19 0.84 0.02 29
[ g 1589.12 422953 264041 269186 49091 182
TEIg /g 1387.09 386255 247546 235421 47294 201
Y= 0.37 049 0.13 0.44 0.02 55
mfet 0.37 0.76 039 049 0.07 143
T8kl 78.00 84.60 6.60 81.56 1.38 17
83ka*(H —115 0.35 1.50 —0.42 035 82.3
kbl 12.90 21.90 9.00 1821 1.82 10.0
H/ (em'lg) 1.70 270 1.00 222 0.24 10.8
RS 5.00 9.00 400 6.98 091 13.1
HHIM 6.00 9.40 340 8.17 0.74 9.1
By 6300 9100 2800  78.06 6.13 79
i 10.00 19.00 9.00 14.90 1.68 113

Ml RME BKE we v e SRR

Koy 1% 0.53 0.81 0.28 0.67 0.07 10.1
EATE % 1190  17.10 520 14.17 1.19 8.4
AL 90.10  96.40 6.30 93.50 1.24 1.3
A a* (g —129 =006 123 —053 025 479
Tk b+ {E 7.36 14.26 6.90 9.98 1.41 142

T B 1] /min 1.50 1250 1100 335 1.54 459
TIK 1% 5020 7070 2050  59.44 3.74 6.3
e g I [ /min 1.50 1500  13.50 473 2.66 56.2
910 /FU 0.00 21000 21000 9513 3526 37.1

BT /em® 1500  189.00 17400  76.13  33.14 435
FiHFA F1/EU 60.00 55600 496.00 22434 9239 412
FEAHE /mm 117.00 229.00 112.00 18542  20.54 11.1
R //EU 7000 680.00  610.00 29723 13822 465
i fe EG ) 0.36 4.50 4.14 1.26 0.61 485
I 1% 1960  37.00 1740  29.77 3.06 103
T A 5 1% 7.60 1310 5.50 9.95 0.94 9.5
[ONiEiE 2410 9910 7500 6152  16.80 273

SEH T FH 19128 A b Fl /N 22 DR IS 1 BT 4R AR AR AL
TEOLANFR 2R . ANFER IR T 5 & TR PR A, R
B ] RLAHTAR S A EG A9 55 i b A X A v i 22 35K
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TSk R FE bR . BT R AR . BRI R AR
Z5, HAEBGFIRERE.
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TN R T AR AR 18 S BB VRN AR
FRRITR bR EEFRARIIOC R, 43 B AT AT A S 4y
Br, R nFRA~6FT7R.
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Table4 Correlation coefficients between wheat flour parameters and
sensory evaluation parameters of steamed buns

Eiitan AR [ P OREVE S AR
Koyt 0.097 0.242%%  —(,384% 0.165 0.068
HAREGE 0.088 0.2447 —0.053 —0.094 0.172
TR 0.097 0.046 0.257% —0.033 0.209%
BRI g 0.035 0.137 0.135 0.025 0.2327
[O)iEGEd 0.511% 0.160 0.090 0.246%* 0.085
TE BB [i] 0.662%# 0.117 0.000 —0.121 0.112
MK 2 —0.026  —0.205% 0.161 —0.160 0.170
FasE i) 0.767+ 0.199* —0.012 0.132 0.150
EEEAS —0.606%* —0313*  —0.053  —0359%  —0.069
BTN 05340 0.314%% 0.033 0.129 0.058
HifpE 0.573%%  (0.323%* -0.031 0.144 0.171
HEAHEE —0477%  0.032 —0.100  —0.229%  —0.268%*
ORI 0.615%%  0.209%% 0.043 0.170 0.182+
AL 0.595%  0.267%* 0.015 0.128 0.203*

VE . FEFRZ A S0 T3 (P < 0.05); 5%, 18R 2 A SEM R B35 (P < 0.01).
A
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Table 5 Correlation coefficients between wheat flour quality
parameters and texture properties of steamed buns

fihs B @AM MM RRME RCEME WM mREM

KAt 0173 0202% 0175 —0004 0158 015 0035
HORAE 0.179%  0225% 0157  —0012 0.179% 0.232%%  0.009
W& 0.115  0.180% 0151  0.031  0.194% 0273%  0.032
TS E 0.117  0255% 0096 —0.092 0.173* 0269  0.016
[iiEee 0585% 0143 0093 —0.199% 0.566%* 0.565**  0.108
T T 0.719%  0220% 0123 —0200 0.642 0.678% 0.112

ok z 0076  —0.029 -0036 —0025 0143 0162 —0.130
FE T [A] 0.816%  0300%*  0.193* —0.176* 0.731% 0782 0.216*
b —0.555%% —0.206** —0.329%* —0.016 —0.509%* —0.570%* —0,302%*
R GIEAR 05828 0.241%% 0071 —0239%F 0.500%% 0.525%  0.186*

EA W] 0.655%%  0.268% 0092 —0222% 0541% 0567+ 0.217*
JEME —0.526%% —0.072 —0.062 0.130 —0.443%% —0427%% —0,052
RIS 0.655%F 0239 0041 —0289%F 0.553%% 0.580%* (.185*
Ekigaail] 0.688%% 0.241%% 0,092 —0234** 0.545% 0.569%F 0.191%

#6 EBRHFSERELBERFRAAR R

Table 6 Correlation coefficients between wheat flour quality
parameters and color parameters of steamed buns
b (&KL 8 kat{f Bkl BEITNEE  EETHES

Ko —0.428% 0.142 0.346% 0.137 0.165
EARGE ~0.250% 0.162 0.141 —0.196* —0.094

LA 0.046 0.100 —0.136 0.198* 0.273%*

i pa*{E 0.164 04497 —0.467% -0.056 —0.186*

ik L —(.257+ —0.283% 0440 0.164 0.151

HRAT R, EARSES WA R E R
(P<0.0D) , SR, BIFHPItE. 8. "EHaPEH
KMEEAEE (P>0.05) 5 JRIHEH M & &S5 BT,
HHME R AR (P<0.05) ; THEG&ESENE
BRE IEAC (P<0.05) 5 THTEECS MRt Kar ik
R IEME (P<0.00) o ByiSHch, TR R
S g B IEA S (P<0.01) ; FaEm a5 &t
bRl 55 2 IEAH > (P<<0.01) , HLHEARUEF IEM%
(P<0.05) ; F9tbESmEmAEL. AL Btk 53 7
K (P<0.0D) o fERARSEh, R, Rl
N5 AN W E# IEAH K (P<0.01) ; ZEMHE
Hmdtt, S B R E UG (P<0.01) 5 FifH L)
HEfeth, AR EIEMAX (P<0.0D) , 5EHM
B TEAHSG (P<<0.0D)

HRSTI A, Ko & 8 518k 1 5% M R & IE A
K (P<0.05) ; EERGEEELMEE. FEME. R
HMEREFE M (P<0.05) , 5183k KnE gk b 5
FIEMR (P<0.0D) : B EFE. THHSESEL
MEEE. IREVEREE EAHX (P<0.01) , S51EkH
NFLUEG IR WY 55 35 IE A5 (P<<0.01) 5 T A6 3518 k10
WERE . R 1 PH I R R 3 IE ARG (P<<0.01)

H5E#EBEREZEAHRX (P<0.05) . ¥FAXIER
W, T RGN R] S Sk A R L P R T RO Y 3 TR A O
(P<0.01) , SFHFEMREZEEMKL (P<0.01) ; &
SE I ) 512 Sk R R . REEPE. RO TE. MHEHE Ok
FIEMR (P<0.01) , HE@skispdt, BIEMEREEIE
MK (P<0.05) ; §94LEE 5@ kmmifE. s, K&
PEV IS PH I R 2 U O (P<<0.01) 5 MUK
5L BT FEAR AR I AR E (P>0.05) .
PG AR R, RIS LR E . FENE. K
FVERAEFEIEMASE (P<0.01) , 5FRMERNEE
FARSG (P<0.01) 5 FffPH Iy, SR B AHFE /35 518
SKIORERE . ZhEVE. IR M PH I R AR S TE AH G
(P<0.01) , SREIEMHEREEIEML (P<0.05) , 5
BN IR R FE A (P<0.05) S5 E Ui o6
(P<0.01) ; ZEARPEEMESLAERE . B PE. PH g A%
Wi & A OC (P<0.01) .

RO KT, Ky & i 518 kL8 ik 2 25 f b %
(P<0.0D) , H1&Lb*HHM R EIEMHK (P<0.0D) ;
HER SR S5EKLYMEREE MK (P<0.05) , 518
SRR E VR (AR 4 BUR F UK (P<<0.05) ; [HIHL*
B 518 S BB PP (AR 4 R 3 IEAR DG (P<<0.05)
Tk a6 518 Ska* (8 O 235 IEAR DG (P<<0.0D) , 518
SLb*{E A 35 ARSE (P<0.0D) ;5 THRb*(E 518 kL*
B @l AR RS (P<<0.01) , 518 kb*{E Btk
wEEMX (P<0.0D) .

T2 IR B VT4 S NATTPPAN 12 Sk it B B R BRE R 8 b »
HRARTAL, B TR S H AR IEAHR (P<<0.05)
544 P R AT B 5 L R . 3 AR DG (P<<0.01) 24,
HApfatn 5 AR EARE (P>0.05) . SRR
677 Efr sk i — T E Z R R bR, 2 AT,
B2 RAG DEIUA N R Fabr 5 HAR L B 1 35 5L
WM., NTH—DUH LR ZRCR, ALK
BEAT T IR LA Y, WL ~4. SRR, T
HAR e I E) . AT AL B HBE ) 518 Sk 25515 40 1] BR
TURMER R, SR DR SR A9 00 A 5 1960.7 % «
38.7% 49.1%; & kL3E 1505 BE I 188 5E N 1a) L o fif
I AR B B A BEL A R 88 n LSe35 R BRI s, fERR
SE I 18] 4 ~8 min. FAHHIAL60~120 cm®, Fi i [ 77
200~350 EU N8k BB S LR A7 18K vk
At 5 T 1R 2 I A 2 Al s ki 2856 &, T LU
NEREAE R 11146.3%, e BETH A% € IR [R] R 38 b 2 4 hn
Jei BRAR, 7 T 1R g ) 18] 4~ 8 minfih B AT BT (1) 5 #
PERE .



34 2016, Vol.37, No.11

i)
ad
=
Wt

Fig. 1

Fig. 2

Fig. 3

Fig. 4

2.3

100
90 -
80 |-
70
60
50

Y= —0.441x"+6.032x+62.487
R*=0.607
40 1 1 1 1 1 J

0 3 6 9 12
TH] A% 5 I [8)/min

E1 kA RER LA RS R

Effect of dough stability time on total score of steamed buns

15 18

100 -
90
S sof
70 -
2 00Ty 0,002 26 +0.454x+59.003
T30 R=0387
40 1 1 1 1 1 1 J
0 30 60 9 120 150 180 210
BT A /em?
H2 mEAEHERELRaGRNER

Effect of dough extensograph energy on total sensory score of

steamed buns

100
L 90t
@E 80 -
g
AL 60 ,
B ¥=—0.000 3x*+0.199x+53.474
50 R*=0.491
40 1 1 1 J
0 150 300 450 600
P EH #1/EU
E3 i EAh R 8 ks AR TR

Effect of dough extension resistance on total sensory score of

steamed buns

20 -
18
16

NS

Y=—0.105x"+ 1.459x+ 11.084

-

;@14

12+

]
10|

0 3 6 9
A& E I [3]/min

B4 TEEARER E Rk S Rk se R
Effect of dough stability time on repeated steaming properties of

steamed buns

R SR/ SR AR R E

FEBUAT K [ S v R AT ML A v, & F/INZEn 14 23
S DT P 7 A I () 5 30 1 A 5 O E S AR . 1E

ARSI A B, R RS 08 Sk 2 TR TR BR KA SR
PEANRZE, T AR E 1] T AR A T AR L T A A e
BEL A6 B8 Sk b BT RE AR Ko WA SIZ 36 1% 18128 Fih /s
g1 EilOR Sy At N TN VA TR AN VAl WA R =2 B eSS
X T /INZEH i AR R 0 Sk S RE T, BT TGN
HH I8 P FR /N 22 i SR R B o /N0 A I 1
T VAT L A T AR L5 i BEL 7 90 R 0 48 S it BT 48 s 1 52

Wi 25 UK T ~ 97 o
R7  wEEAR R R AR
Table7 Effect of dough stability time on the quality of steamed buns
ﬁfﬁ W M EAK L+ b &Eﬁ: ) @Egﬁ'\
<3 26995 20134 0.44 8L.5 18.1 2.10 73.8
3~5 31147 23482 0.48 81.8 179 2.30 822
5~7 31873 23867 0.51 81.3 19.0 2.34 81.6
7~9 37662 28529 0.59 81.6 18.2 222 82.3
>9 42303 32845 0.58 81.8 17.6 227 71.0
£8 R MBI R 8 R R
Table 8  Effect of dough stretching energy on the quality of steamed buns
ﬁﬁ]ﬂ%ﬁ W M WEK L+ b (thﬁg/ |
<150 2619.1  2020.8 0.44 81.3 18.5 2.03 727
150~200 29670 22221 0.46 818 181 224 7.6
200~250  3251.1 24646 0.51 81.7 17.8 229 81.3
250~300 32968  2394.0 0.53 81.2 18.8 231 83.4
300~400 36085 27507 054 815 187 2.26 81.6
>400 39633 29707 0.59 82.0 172 2.13 70.6
R m R ME BB &R R
Table 9  Effect of dough stretching energy on the quality of steamed buns
%‘ﬁiﬁ Wil W mRK D b &Eﬂ?}’ ) fﬁkggm
<40 28702 22254 041 820 180 2.07 718
40~60 26992 20339 0.44 81.0 18.6 2.12 74.8
60~80 31545 23516 049 819 182 224 789
80~100 32926 25018 051 817 178 238 82.7
>100 36907 27642 056 815 181 228 785

MR 27 ~9Fp =018 Sk /0 B o 48 bR i o T R AR e
(A1 7E3~9 min. [ ]2 717E200~400 EU. TH 4]

AT FAAER0~ 100 cm’f, 20 AN/ SRl B A &
1@k B H/ANE SR, BT AR BBTS8. K6,
JAZ22. B35, WS008, HFET98. wHE1G,
JA#27. %758 BF45. HAK160. /ME22, KFH
21, #EF21, BET9987. 504369, B F49-198. M
25, AFE379. BFES52. N /INE SRl L AR AR
BB AE A48 Sk & Rk dh SRR AR B AR U, B R
F) R AR g o] e M 2R Y, Ik A £ 51BN
PR 18 Sk T Ak W R AR AR I 2 B BUETE L, 253
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Table 10  Suggested ranges of important flour traits for making
high-quality staple steamed buns
NERERE BME RCKME CFIME bRz A v
EHESE/% 1230 1630  14.50 1.32 13.18~15.82
IONHEER 50.60 9720 6630 1522  51.08~81.52
FUEM [El/min - 3.90 7.50 5.80 1.32 4.48~7.12
FikE/FU 57.00 118.00 7930  12.80  66.50~92.10
PHEH/em®  80.00  97.00  86.10 5.35 80.75~91.45

BHBEJI/EU - 21000 352.00 259.60  40.96 218.64~300.56

ZEAH B /mm 165.00 214.00 18420 17.05 167.15~201.25
L*+H 92.30 94.50 93.60 0.65 92.95~94.25
b 8.10 12.60 10.20 1.48 8.72~11.68

MR LOA A, MLl 3 &8sk & H /AN FE 0 8
JRIEARTEHE: EARSEN13.2%~15.8% [ &
HN51.1~81.5. FR@R [ N4.5~7.1 min. $5HLEN
66.5~92.1 FU. FfHTHF17480.8~91.5 cm®. HifHFH 1A
218.6~300.6 EU. ZE{H/E°4167.2~201.3 mm. L*{EHH
93.0~94.3. b*{H N8.7T~11.7.

R 5 I 1

SO0 ORI, /INFE R (R 0 55 X 18 Sk ) L R R e
RK. TEM ABARMVEE N, EARSE. HE e
5] B384 0 R T 3 08 Sk i TR AR s, AE/NEER R
R, BEARSEKT16.0%. fa it f#id 10 min
W, Bt E @Sk, S, RIRS AR
AR, RSk LRA Vo B R REG FRT RE
NBE, IR ) A) SR T AR, T EIAGEE, B
E45, NS, ST Eaer=EALRFEm. WA
LI T S B AR EN13.2%~15.8%. FaErf Ak
45~71min (FHEHEH) KN RES TR Sk
AR, R GXRAES, FIE®, Zh™, He Zhonghu!'"%%
et —5 M E™ . Huang". 5KEFR™ XI5
IO, e A ET AR PR SN AT R N2 R
EE TR AR, s N SR S N 2R YR E
Ho IR, AR 2 SCERARIE Hh T N 2R OE A I
TSk R RN, v RS /AN T LR S R A
5 FRAE, W iRt F TR B 5 Ay (B SR
(/N Z2 00 R TR R T R e, AR P48 Sk I T I B
T 1RGN R

ARSI AR I, T 4R HCS 18 Sk A TR AR A 56
PEFERE B AR TR A & . BARS ESEL SRR
(R DGR B, 130 A 5 I 1 Sk 5 0 e R B 1) 2 B 1R I
FREMAREE. PARRN, BEBHEES/NEHH A
B R A M, T A e O S A R
(1 A 3 IE AR SRR, AT 5 48 HO0 B T A B A
BT S N R B T DRl E A S 4 R A

o, HT AR R AR TR A . SR s IR, 7
A Ja IAH 5 % /N2 Ry b v 1) 5 B, 6 S8 Jon B R0 1 s FR
AR R -

INFE N O B 5 1 Sk R i b B £ 22 O E FE b
[ R 5% 1 22 B S A T /IN 2N 4B A 518 S S B VAN R AH O
PE, X R AR bR AR E TR TN R E VRN,
YLEARI BRI €22 OO R X18 Sk AT VP OF HLAR
HEAL A — e AT, (HIE T i — B T 7T

KR, NEMEARSESELLE.
JECE VTN 1 U AS 4 2 8] [ A SR M 3 O BB 3 R Ok
(P<<0.05) , ULHI/NEZME AR =GN, 5/ smss
X8 Sk [ B PP AR R, X 5 AR Y K Miskelly™
IR R —58 DN K SR EEL AR (LE)
[H] B 5 A 9% (P<0.05) , /NERHILHE 518 kK
PREEMR SR IEADE (P<0.05) , /NE#TIb*E
S8 LA a*{H 18] R 235 S C (P<<0.01)
mubean, ek B ERENAE S RE, g
INEMBEARESEER. KBRS AERES. %3
[ 2% i MV BB A4 FILS/T 3202—1993 (T 46 & FH R )
LS/T 3203—1993 (4&F & Fm# ) K LS/T 3204—1993
@k T AR ) S TR bR 0 R Koy BER, e i
R E BT H/NER IR o B BN T0.55%. ik
H20 Flid T A7 g Sk T F/ANE SR, o B
58, KE65. FFE22. #M35. MWE8008. #rFE
798, %15, JHFE27. BF58. BFE45 . HA160.
AME22. EFE21. HE21. BET9987. 9E#369. HBFE
49-198. AF2'5 . HMFE379. %BFES52,

SO A8 Sk i B V) SRR N R PR bR R R 4
EAESE. WHER. RErm. 550E. fim
R RRE . IEEE . LEE . b, HS R A8 kR G
N ROAET0.55% EEARSENI3.2%~158%. T
WFRECNS1.1%~81.5% FaE it A N4.5~7.1 min. 5531k
J£566.5~92.1 FU. Hifiiif1480.8~91.5 cm’. HifHFH
71°49218.6~300.6 EU. ZE{#1 8 °4167.2~201.3 mm. L*{H
~93.0~94.3, b*{H N8.T~11.7.
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