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Quality Analysis of Whole Wheat Bread Flour in Chinese Market
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Abstract: In order to investigate the quality of whole wheat bread flour in Chinese market, the
physicochemical quality, rheological properties, processing quality and baking quality of 10 representative
whole-wheat bread flour(WWBF) were analyzed. The results showed that the moisture content of WWBF
ranged from 8.30 g/100 g to 13.39 g/100 g. The ash content of WWBF ranged from 0.6 g/100 to 2.5 g/100 g,
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with an average of 1.5 g/100 g. The protein contents of WWBF were between 13.92 g/100 g and 15.86 g/100 g.

The content of wet gluten ranged from 30.20% to 47.10%. The average dietary fiber was 10.25 g/100 g, and

the dietary fiber of 9 samples were between 8.65 g/100 g and 14.31 g/100 g. The content of alkylresorcinol of

WWRBEF in 9 samples ranged from 234.72 pg/g to 508.48 ng/g. There were 7 samples with stabilization time

longer than 7 min and 9 samples with stabilization time longer than 5 min. The maximum fermentation

height Hm of dough were between 23.8 mm and 42.9 mm. The whole wheat bread with 60% WWBF had a

good appearance, bread structure, soft taste and rich flavor. The sensory scores of whole-wheat bread ranged

from 77.8 to 102.0. Whole wheat breads were all qualified. In short, WWBF products in China were

relatively lack. The dietary fiber content and alkyl resorcinol content of WWBF were higher, and the

processing quality and baking quality were good.

Key words: bread; whole-wheat flour; physicochemical qualities; rheological properties of fermentation;

processing quality
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Fig1 Appearance of whole wheat bread flour
*1 =ZEEHYESHE
Table 1 Physical properties of whole wheat bread flour
%
FE & TS - - . HH A /% BRP /% Wi 4 B /(g/ke)
L a
1 65.20+0.60¢ 1.09+0.09" 9.57+0.26" 4.73+0.35° 0.010+0.004° 0.001 40.000 5°
2 72.51+0.10° —0.64+0.04¢ 7.23+0.07" 0.53+0.018 0.002+0.001¢ 0.000 4+0.000 1°
3 63.36+0.54° 1.50+0.21° 8.53+0.21¢ 12.16+0.34¢ 0.012+0.003¢ 0.001 10.000 6°
4 66.29+0.08° 0.71+0.02¢ 8.91+0.12° 4.80+0.20° 0.013+0.004° 0.001 7+0.000 5°
5 65.04+0.05¢ 0.96+0.13% 10.29+0.21* 4.28+0.03" 0.009+0.002° 0.001 6+0.000 1°
6 68.92+0.44° ~0.12+0.07" 8.10+0.38° 9.14+0.03¢ 0.010+0.000° 0.001 8+0.001 3*
7 65.66+0.23% 0.83+0.12%¢ 9.98+0.19* 21.61+0.07* 0.016+0.004" 0.001 9+0.000 8*
8 68.99+0.76° 0.31+0.27" 7.35+0.08" 19.93+0.24° 0.021+0.004® 0.002 2+0.000 0°
9 64.88+0.50¢ 0.87+0.14%¢ 9.28+0.08" 8.85+0.01¢ 0.011+0.001° 0.002 620.000 2°
10 65.15+0.14¢ 1.09+0.04° 9.39+0.13" 4.2240.00" 0.023+0.004* 0.002 2+0.000 4°

e L L*RORBA, axfRLLgk, bRt 2. ARTFRRREIRAEREE2S (P<0.05), T,

Note: 1. L* stands for black and white, a* stands for red and green, b* stands for blue and yellow; 2. Different letters indicate

significant differences in data(P<0.05), same as below.

W Ak KA, AR R R B BBk . 10
ARERY a*(H7E-0.64~1.50, b*{HTE 9.35~10.29,
7E “GB/T 1355—2021 /Ny bRUfEFN “LS/T
3244—2015 &4 K" brifErh, X &SR ERIRME 4
B4 WESR A KT 0.02%., 0.003 g/kg, 1EHH
FE MR AP S E i 0.02%, TR
FE S R RETE 42 8 ) B B AR AE AR MEZE SRS TR Y
22 M
AL SRR AR LR 2, FERLY
K>S & TE 8.30~13.39 ¢/100 g, “F¥I{E K 11.60
g/100 g EEM T EA/NERZEMF & M,
K& EE, HWRWES, 2E RN T
b= AR W R A DR EE R AP A L BT, A 6 A
K AT SR AE 11.10%~11.80%2 8], 7K & i
BARA R 10 SEES (8.30% ), 7= bR il hy 24

MH, KT EEENE 85 (13.39%), i
FREEDR U 6 A, K& & A B TRER ™
i B DR 3

4222 Hoy A AE 5 Ve T 755 T2 G T AT 3t 2 e 1 2k
PERRZE, (2 A AEBUN, Bt eE ., 1%
Z2UM S i Bk B RRZE AR, T A A R
T A B A 4 2 R T i TR S A
AT ARE LS/T 10136—1993 (it 4 /N2 ¥ )
H L SRORS ) % 1A D T A i =33%, il K
T A A9 T T 45 7 i =30% 0 4 22 T L M RE K R
A B KT 14.5 g/100 g (3 SERAM ), &4 H
AL A & B E 30.20%~47.10%, “F3I{H K
35.29%, T & EAE 10.33%~14.88%, FHI{E
9 11.66%, e EFE 52.57%~95.55%, “F-H{H
R 78.51% A A A A 1) AR ST FHNE IR A9 o
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Table 2 Basic components of whole wheat bread flour
P KA ER% AR % Tj};‘if/ MR A /% PRSI/ % THATEE/%  DF/(g/100g)  ARs/(ug/g)
1 11.10+0.10° 14.69+0.21¢ 1.45£0.03"  31.90+0.50®  10.48+0.19"  79.70£2.11°  10.24+0.11° 425.24+0.17¢
2 13.03+0.02° 15.39£0.30  0.57+0.00" 35.05+0.26°  11.38+0.10% 78.84+1.72° 3.83+0.398 11.37+0.02"
3 11.80+0.11%  13.92+0.12°  2.00£0.04®  30.93+0.29%¢  10.33+0.10"  78.88+5.37°  14.31£0.32"  234.72+0.39¢
4 11.60£0.11°¢  15.68+0.07"  2.54+0.03" 31.63+£0.57¢  10.53£0.17°  88.83+2.49™  9.34+0.53%" 461.06+0.59°
5 12.12£0.03° 14.59+0.08°  1.48+0.01° 34.00+1.26%  11.55+0.70° 82.78+6.36"  8.65+0.08"  474.86+0.10°
6 11.69+0.11°¢  15.21£0.15° 1.26+£0.03"  47.10+0.37°  14.88+0.10°  69.36+3.10° 9.70£0.11°%  324.41+0.28"
7 11.33+0.14%  15.37£0.41™  1.43£0.01®  30.20+0.99%  10.53+£0.48"  83.07+1.61™  11.03£0.52°* 416.10+0.26°
8 13.39+0.61° 15.36+0.23%  1.51£0.04°  37.25+2.68°  12.53+0.46° 95.55+1.93*  12.04+0.19**Y 502.74+9.95
9 11.67+0.02°  14.61+0.24° 1.55£0.02"*  33.35+0.61°"  11.03+0.13°  75.56+3.23°Y  11.53+0.34* 465.83+0.50°
10 8.30+0.09° 15.86+0.16° 1.65£0.04™  41.50+0.48"  13.35£0.17° 52.57+0.05°  11.81=0.03*° 432.24+0.08"
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JEELYE (DF) EE/YINEEA R,
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T 9¢/100g. WK 2 thATLIAEH, B 2 SHEM A,
DF & & 1F 8.65~14.31 g/100g, ¥{tik 10.25
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P o FK B v IR £ 2 24 J2 fa BREOR £ 170 J 22 40 R
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AL ARs Sridmt, ik, TR ARs el
B Y E ARG Y) . 7E LS/T 3455—
2015 {ZMATIARIE) H, BOREEK T ARs
AT 200 ug/ge TR 2 HATLIEH, BR 25 ARs
T AL, HAMAAERE ARs SEAE 23472 ~
508.48 ug/g, FFEREMIMENEER, 2 SHMM
JRE 2T 4 B PG S ) o I, ARG 4
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23.1 Myt

427 ALY ARE S R T I LI 2, B g i

W 3, AT IR 2 B, WK
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TE: YVBPRAPE, B FU; BEARPROFITE], B4 min.

Note: The ordinate is donsistency in FU; the horizontal coordinate is time in minute.
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Fig.2 Composition of whole wheat bread flour
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Table 3 Rheological properties of whole wheat bread flour

R TR AR 2 R I 78 2

WAF/mL  DDT/min S/min DS/FU  FON/mm P/Pa L/mm G w/107] P/L le/%
CK 68.9£0.1" 14.1£0.2*°  9.6£0.1°  51+5°  202+6° 2022 44 14.7 368 4.7 44.6
1 70.4£0.1%  9.3+0.2°  8.4+0.1°  89+4b® 139+2° 1248 61 17.4 185 2.1 11.3
2 65.0£0.0¢  2.6+0.12 15.7+0.0° 19+4f 55+59 988 42 14.4 200 2.4 69.6
3 73.3+£0.6°  9.6+0.1°  7.4+0.4% 6645  150+1° 1 656 44 14.7 238 3.9 33.3
4 71.8+0.2° 10.0£0.4°  8.5+0.4°  92+1%™  150+4° 1237 72 18.9 220 1.7 18.3
5 70.2£0.3  8.6+0.19  9.6+0.1° 831>  145+2° 1130 64 17.8 199 1.8 19.0
6 70.9£0.6°  9.3+0.6%  7.1+0.2¢ 104+10* 131+10° 1309 76 19.4 225 1.8 15.2
7 62.2£0.1"  9.6+0.4°  8.4+0.1°  81x11* 139+11° 1225 90 21.1 231 1.4 18.4
8 73.240.1° 10.9+0.1°  3.8£0.1°  51+1°  109+14° 1337 60 17.2 197 2.3 15.5
9 70.0+0.1¢  6.4+0.6°  6.8+0.8°  71x4*  110+15° 757 59 17.1 108 1.5 9.4
10 70.040.4°  4.9+0.4"  55+0.6°  57+7%  97+13¢ 656 46 15.1 87 1.5 11.1

. WAF MWK & (water absorption of flour), DDT }JE it [6] (dough development time), S A% % if ] (stability), DS R 551k
(degree of softening), FON A} i Jfi i §§ #{ (farinograph quality number), P A% KJE /7 (maximum pressure parameter), L A% 5 RS Ak
#5( mean abscissa at rupture ), G A 7S FE £ (index of swelling) , W A TE A BE  (deformation energy), P/L } I & JE 4K He (curve configuration
ratio), le JiiPEFE L (elasticity index).

IR PIL K Fs i AR k5%, P/L /N
PN HAE VR R . 5N, &R PIL
FeBN, 76 1.4~3.9 Z ), X fmAwEAs L,
SRR o 4z by rf el TR A A4 B AR

F, A5 A A SR AR
233 KERE

INFZ B AT B AR T R K, e T A
Hh 7= A AR ARG 11 50 R TET AT AR B ) 9 A R
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DL 4, T A 5 R I vy B (Him) e 28 O I v J3E
(h)J2 1A AT 7E 2 T 3l A v 7 SR B U 25 Tk
DATEBIF 5 2% B 1 1A 1) f R & I = B Hm 5 114 14
UL AR SCUS) 4 27 Ay 0 T P i A o T e
Hm 7£ 23.8~55.5 mm, ¥J{EK 35.7 mm, ®&%
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Table 4 Rheological properties of whole wheat bread flour fermentation
e THT 141 2 1 SRR
Hm/mm h/mm T1/min H'm/mm Tx/min AT/mL Al/mL R/% T'1/min
CK 45.5+3.7° 45.5+3.7° 180.0+0.0° 53.9£6.6"  125.3=1.1°  1006+100°  942+73°  93.8+2.1°  177.8+1.1°
1 36.842.6"  36.3+2.2% 1553159 63.4+1.7%  53.3x11.7° 1460+£96" 117228  80.4+3.4* 153.0+14.8"
2 55.5+4.7° 55.3£4.5° 179.3+1.1° 61.7£0.3°0  111.8+£3.2°  1211x25% 1 110+4% 91.7+2.2*  174.0+4.2*
3 23.8+5.8° 23.1%5.3° 144.0£8.5"™  64.3£0.9™  43.5+0.0°0  1483+45™ 1150x18™  77.6x1.2*° 160.5+6.4°
4 34.2+£4.7%0  33.8+£5.2%¢  162.0£25.5"  62.8+2.1°  51.0£2.1°Y  1391£61* 1 138£11*!  81.9+2.8°  162.0£0.0°
5 34.8£4.9%0 343529 147.849.5™  63.3£0.2°  48.0£8.5° 1442+21* 1 160£15°  80.5£2.2" 157.5+10.6"
6 42.9+2.9° 42.5+2.8° 147.3£3.9®  58.4+2.5° 91.5£14.8° 1255£69¢ 1099+£39¢  87.6£1.8°  154.5+19.1°
7 30.4£1.1°%°  29.5£0.7°%°  162.0£19.0"  65.4+0.9°  39.8£3.2¢  1501£7" 1 155+4° 77.0£0.6™  42.0+0.0°
8 34.4£2.9 32653 132.0£19.1"  64.5£0.1°  54.0£2.1°0 1 447=18* 1 153£7° 79.8£1.5"  162.8+15.9°
9 37.241.9% 347408  122.3420.2°  69.4+£0.2°  51.0+2.1°  1598+29° 1210+9° 75.8£1.9° 48.8+3.2°
10 27.1£3.9%  252+2.5%  113.3+54.1°  60.0+1.3%  60.0£10.6° 1372+2°  1108+11°"  80.8+0.8°  172.5+2.1°

T« Hme: 18 A 5 K & T8 51 % (maximum dough development height under stress), mm; h: [fif 1 5 ¢ & i = J% (dough development height
at the end of the test), m; T1: Tl [ & ¥ i K 1 BE AY B [B] (maximum dough development time), min ; H'm: S ARBE R B i K 5 B (maximum
height of the gas release curve), mm; Tx: [ JF 4 EE — S A%< AO S A] (time when the dough starts to loose CO,), min; AT: &
K i (total volume), mL; Al: {fBIKF (retention volume ), mL; R: ¥ &% (retention index), FFREH M=K EN T/ T1:
I8 BN AR B iR K 5 B A IR ] (Time to reach the maximum height of gas release curve), min,
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Fig3 Appearance and inner structure of whole wheat bread
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Table 5 Height and volume of whole wheat bread

B 75 ¥ /em WA (em/kg)  EBR/4 @B/ SO Bib/sy Fg/ 5y NG Vi /i
CK 17.8+0.4° 46.14%1.15° 44.0+2.1° 4.8+0.4°  28.2+4.4" 7.7+1.9° 8.9+1.3° 8.0+1.4° 106.6
1 16.5£1.4™  40.02+£3.58*¢  37.5+7.1" 3.9£1.2°  30.4+3.8° 8.1£0.8° 6.7+1.7% 7.1£1.8%° 97.7
2 17.6+0.1*° 43.16+0.00™ 43.0£0.7% 3.8+1.6°  26.6£5.3% 7.6£1.3° 8.7+1.6" 7.3£0.9  102.0
3 14.6+0.8¢ 34.9342.16° 28.0+4.2¢ 2.1£0.7°  25.2+3.9* 7.0+1.8° 6.2+1.3¢ 6.3+0.8% 77.8
4 17.0+0.7*  41.19+1.96" 40.0+3.5"° 3.8+£0.6°  28.6+4.1%° 7.5+1.4° 7.5+1.2% 6.5+0.7" 97.9
5 17.1£0.4™  41.19+0.94" 40.3+1.8" 3.6£0.8"  29.7+2.8° 7.5+1.1° 7.0£1.9¢ 6.7£1.8" 99.3
6 17.0£0.0™  41.35+0.24" 40.0£0.0 3.940.9°  30.6+3.4° 7.441.3° 7.9£1.9™  5.9+1.7° 99.6
7 16.6£0.3"  40.68+0.50**¢  38.0+1.4"° 3.9£0.8°  24.1£6.0%¢ 7.2+1.2° 7.7£1.2%°  7.1£1.3%° 93.0
8 17.1£0.4™  42.03+0.61 40.5£2.1% 3.0£0.8°  20.5+5.3¢ 7.1%1.6" 6.0+1.2¢ 6.9+1.1% 89.0
9 16.0£0.7°  38.86+1.42% 35.0+3.5¢ 3.6£0.8°  29.3+2.9% 7.6£1.1° 7.0£0.9% 7.3£0.9%° 94.2
10 15.50.7° 37.22+1.45% 32.5+3.5% 3.1£0.7°  28.7+2.8%® 7.4%1.4° 6.8+1.0% 7.4£0.9% 89.9
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