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Influence of Flour Maturation Time on the Quality of Steamed Bread
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Abstract: The effect of flour maturation time on the quality of Chinese steamed bread was studied, steamed bread was prepared from
different flour types and systems in order to optimize the process. Correlation analysis showed that sensory evaluation, L value (lightness) and
hardness were positively correlated, while chromaticity and a* value (redness) were negatively correlated with the maturation time. On the other
hand, b* value (yellowness), springiness, cohesiveness, and resilience were significantly negatively correlated with the maturation time. As for
the effects of different types of flour and systems used, steamed bread made from wheat flour with medium hardness was of superior quality as
compared to that from durum wheat flour in terms of sensory quality and color, but inferior in terms of textural properties. The quality of tail
flour was poor due to high bran content, while that of head flour was better in terms of color, springiness, and resilience, due to low bran content.
Analysis of variance (ANOVA) showed that the influence of maturation time on steamed bread quality was significant, with significant
differences among the various indices with time. In conclusion, quality of steamed bread prepared from flour stored for 40 to 50 days was found
to be of the highest quality.
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Table 1 Sensory evaluation of steamed bread

EE T HASSHBRZHIERE LK, W
BB, RS, ARLFRIESRRS, RN
R, BV, B, ARRR, AR,

Bt1El/d 1F1 1F2 1ZF 2F1 2F2 2ZF
0 51.5043.54"  39.0045.66° 48.0042.83"  54.0045.66°  33.00:1.419  50.0040.00°
10 72.0044.24°  575042.12% 70.0020.00° 77.5042.12°  50.0040.00"  73.50+2.12¢
20 83.00x1.41™ 64.0021.41° 815040.71% 87.50+2.12°¢ 535042.12%  84.0041.41°
30  87.00#1.41" 705040.71° 83.5040.71% 88.5040.71%¢ 59.5040.71°  84.50+2.12°
40 89.504353"  815040.71° 86504212 935042.12°  66.5042.12°  90.0040.00%
50 89.5040.71°  825040.71° 85.0045.66® 935040.71%°  66.00#4.24®  89.5042.12*
60 85502212 81.00#1.41*° 86.0042.83* 92.5040.71"  65.0044.24*° 86.5040.71%
70 83.00%1.41™ 74.00#.41° 83.00+2.83° 88.0020.00°  60.00#0.00¢ 82504354
80  77.0030.28% 70.00H.41° 79.00H.41° 82504071  58.0021.41°  85.00+1.41°
90  80.0020.00° 68.5043.54™ 80.5042.12" 86.5020.71%  61.00+1.41°  78.5040.71°
E: B—7| AR FHRATFTREEMEF (P<0.05 n=2), £RIYZHRPATEEGPHEETERE.
< 2 12N EE CaV
Table 2 External color grade value (CGV) of steamed bread
Bt e /d 1F1 1F2 1ZF 2F1 2F2 27F
0 21.3142.04* 35014327  24.9940.71%  13.1430.71°  41.053027° 23.4130.67°
10  16.7840.08 33.4440.26™  20.6940.83° 14.2940.04° 44.263030° 22.454051°
20 21.404023° 32.7020.64°° 20.3440.02°%  18.92#4.02° 45.1040.41% 24.0640.60%
30  18744035° 33.4630.15° 21.114098° 169140.25° 39.5340.97° 18.2140.21'
40  17.7530.01%°  36.3940.04°  226340.10° 17.644049° 44.7330.11° 24.4240.38°
50  19.3020.08" 34.874023® 19.714052%" 157940.33°  46.0340.32°  21.5640.25"
60 19.2740.20°  31.3040.16"  17.4530.13"  16.2740.20° 42384047  19.7740.11°
70 16.0330.10% = 30.6940.29° 18.1140.35"  16.0240.22° 41.7740.21% 21.3740.02
80  14674037° 3528020 19.314039°W 135040.37° 42.9940.37° 18.5820.47"
90  155140.11% 30224037 18.8440.16" 13.614051° 42514014 18.4630.12°
E: R—2 RRFHEATREKEF (P05, n=2), RHRHRFITHREWTHELTERE.
=3 BIINBEFLE
Table 3 External color L value of steamed bread
1A /d 1F1 1F2 1ZF 2F1 2F2 2ZF
0 83.3040.99" 76.20+.70 81.7020.00° 87.6020.357 73.1020.14°  82.3040.35%
10 85.70#0.07% 77.0020.14% 83.6020.42™ 86.90#0.00° 71.5040.21° 82.70+0.28®
20 83.30#0.07" 77.5020.35™° 83.80#0.00™ 84.6040.49° 71.10#0.21°  82.100.49"
30  8470#021° 77.1030.07° 8350#0.49™ 85.6040.14° 73.9020.49°  84.9020.14°
40  85.1020.00% 755040.00° 82.7040.07% 85.2040.28"  71.2040.00°  81.7040.14'
50  84.4040.07° 76.3020.14% 84.1040.28° 86.2040.21° 705040.14"  83.2040.14%
60  89.60#0.07° 78202007 85.3040.00° 85.9040.14° 72.4040.28"  84.1040.00°
70 86.1020.07° 785040.14°  86.501.91° 86.1040.07° 72.7040.14™  83.3020.00°
80  86.8020.21° 76.1020.14%  84.4040.21° 87.4040.21% 72.1040.14°  84.7030.28°
90  86.3020.00° 78.7040.14°  84.6040.07° 87.30#0.28% 72.4040.07"  84.8030.07°

2 Bl =3RRI FEATEEMNER (P<0.05, n=2), % RHZMAKPATEZIEFHEEFERE,
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Table 4 External color a* value of steamed bread
B 4] /d 1F1 1F2 1ZF 2F1 2F2 2ZF
0 0.7020.07*  3.3020.00°  1.40#0.07°  05040.00° 4.8040.07%°  1.4020.00°
10 0.3020.14° 3302007  0.9040.00° 0.1040.00° 4.8040.00%°  0.9020.07"
20 0.3020.00°  290#0.07°  0.8040.14°  0.10#0.07° 4.80#0.07%°  1.0020.07°
30 0.3020.00°  2.8020.00°  1.40#0.49*  0.10#0.07° 4.5020.14°  1.3020.07°
40 0.6020.00®  31020.07° 1.10#0.14® 05020.00° 5004028  1.600.00°
50 0.6020.00®  3300.07°  1.00#0.07° 02020.14° 4.9020.00®  1.500.00°
60 0.4040.14°  320#0.00°  1.00#0.00° 0.1020.07°  4.400.07°  1.0040.007
70 0.5020.07°"  2.9040.00™  0.8020.14° 0.10#0.14° 4.5040.00°  1.1020.00°
80 0.4040.07°  24020.14°  0.8040.00°  0.1020.00°  4.8020.07*  1.0040.00%
]y 0.5040.00™  3.0020.07°  0.9040.00°  0.2020.00° 4502049  1.2040.07°
i B—F REFHEEAFTIEMEF (P<0.05, n=2), %RIZMARFATEEGFAEETERE.
5 1BINEBEIFE bME
Table 5 External color b* value of steamed bread

Bt e /d 1F1 1F2 1ZF 2F1 2F2 27F

0 14.9040.99°  20.6020.00° 16.4020.49%  16.0040.21° 23.00#0.71%  16.5040.21°
10 16.2040.28°  215030.00° 16.6040.14° 15.9040.42° 23.8040.57° 16.2040.28%
20 14402042 19.6020.07° 15.4020.07° 14.204021° 22.7040.14°  15.5040.28°
30  135020.07°® 19.7040.007 14.3040.64°%¢  13.4040.00°  22.3040.07™  15.4040.14°
40  14.0020.00™ 19.0040.00° 15.4040.92™  134040.14° 22.7040.42° 15.7040.14™
50  14.2020.35°  19.5040.14°  14.4020.21°  14.1040.42° 223040.35™ 15704035
60  13.402028% 19.9030.00° 14.7020.28° 13104042 21.3040.21°  14.60+0.00°
70 14.0020.21°¢ 18.9040.21° 13.9040.92% 12.9040.00% 21.7040.07 14.5040.28
80 12.8040.35° 18204035 13.1040.28° 126020.14° 22302021 14.1020.35°
90  13.80#0.14% 19.0020.14° 138020.21% 135040.21° 21.2040.49°  14.3040.42°

E: B AR FHATEENZF (P<0.05, n=2), &EH2HRRPATERGPFHEBFERE,
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Table 6 Hardness of steamed bread

PE RS R R 2 BE I Ta] AR AL R o

A/ 1F1 1F2 1ZF 2F1 2F2 2ZF
0 2522.41492.70°  2875.01485.17% 158553413219  1390.43#100.75%° 3143.814166.25°  1609.684139.91%
10 1882.11484.96%  4985.244634.53*  1880.34416.34%  927.82470.58°  4474.60+4184.54™ 14454241438
20 1485.93460.73°  2542.424258.56  1500.64+4169.22¢  1076.884208.23% 2549.834260.28%  968.724111.38f
30 1579.34427.75%  3334.94428.69%  1925.614237.15%  1017.58484.50®  3906.764156.72°  1854.92493.41°¢
40 2883.60432.59°  4669.93436.67%  2758.084133.97®  2852.714#4158*  5377.614548.16°  2687.56451.43%
50 2506.554250.05°  3719.89464.25°  2914.884483.60° 1451.94414570 3101.814337.43%  2071.964325.63%
60 1563.81449.24%  3197.76441.04®  2255514126.70° 12222442595  2841.98455.50%  2353.784107.94%F
70 1713.984204.40%¢  3256.07427.04°  2248.944236.68™  1356.16477.93°  2368.604152.03°  2267.624481.49%
80 1565.634248.17%  4677.284354.39°  1860.284184.15%  1637.15440.88°  4506.644445.13°  2808.054248.40°
90 1951.36:4191.03°  3368.494339.86™  1560.834205.73" 1411.87+125.92%  4161.83432.20°  2022.99+137.88"

Z: A—FRRFHEEATREREF (P05, n=2), #RHYRHRPATEENFHEBT G E.
*” 7 BRMENELER
Table 7 Springiness of steamed bread

B 4] /d 1F1 1F2 1ZF 2F1 2F2 27F
0 0924001° 0814000° 0914001° 0884001 0814004 09140.01°
10 0.862003° 08820.00° 0894900% 0844006 0872001° 08740.01%
20 089003° 08730.04° 0884000° 0.8740.00° 0854905 08840017
30 0914005 0.89001° 0864004° 08940.00° 08349.03% 08540047
40 09040.01% 0894001 0884001% 08940.02° 0.8540.04° 0.8840.01%
50 091001 0.8840.06° 08940.00° 0854004 08640.03* 0880.01%°
60 088001 0.8840.06° 0874001 0854001 08640.03% 0860.01%°
70 0874001 0.842001% 0854021° 0834001 08240.04* 07840.06%°
80 0.8840.01° 0.9040.01° 0.86+0.05" 0,84ﬁ),o4ab 0.850.02¢ 0.84ﬂ).03bc
90 089001 0853003 08540.04° 0813004° 08300la 0774003

E: B AR FHATEENEZF (P<005, n=2), %EHZRKPATERGPFHEBFERE,
< 8 1B MEMENESER

Table 8 Cohesiveness of steamed bread

B ) /d 1F1 1F2 1ZF 2F1 2F2 2ZF
0 08140.01% 0790.00° 0830.00° 08040.01° 0.770.01° 0794000
10 0812001® 07540.01° 0810.00° 0842001° 0.7340.00%  0.7840.00°
20 081#0.00° 0.7940.01° 0.82#0.00° 0.7940.02° 0.7620.01° (0.8140.00°
30 0814000 0.780.00° 0.8120.01° 08340.01° 0.73#0.01° 0.8040.01°
40 0814000 0.7640.01° 0.8140.01° 0.8140.00° 0.7140.01° 0.7740.00°
50  0.7840.01® 0.7540.00° 0.7840.00° 0.790.00° 0.73#0.00°  0.8040.00°
60  0.7940.00°° 0.7640.01° 0.7740.00° 0.7740.01° 0.7540.00° 0.7640.01°
70 0.8040.01%° 0.7640.00° 0.7740.01% 0.7640.01° 0.7540.01° 0.7640.01°
80 0804003 07440.00° 0774001° 07530.00° 07140.01° 0.7240.00°
90  0.77#0.00° 0.7540.01° 0.7940.01° 0.7740.00° 0.7440.00° (7340.00°

E: Bl —F R FEHEATREERLFR (P05, n=2), %R 2HAKFAT LGP AT G E.
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Table 9 Resilience of steamed bread

Bt 1Al /d 1F1 1F2 1ZF 2F1 2F2 2ZF
0 0.4240.00° 0.3940.00° 0444001 0.4040.01° 0370.00°  0.4140.00°
10 0424001 0353002 0424000° 04540.02° 0322001 03820.01°
20 04340.00°  04040.00° 0430.01® 04140.02° 0.3640.01° 0.4240.00°
30 043001° 0394000 0430.00° 0430.00° 0.3440.00° 0.400.02%°
40 04040.01° 0.3540.00° 0.4040.007 0.4040.01° 0.2840.01°  0.3540.00°
50 0410007 0374001° 0404000° 0.404001° 0330.00° 0402001%
60 03840.01° 0.3420.00° 0.3640.000 0.3740.02 0.3340.00° 0.3640.01°
70 04040.02"° 03540.00° 0.3640.01" 0.3740.007 0.3240.01° 0.3540.01°
80 040002 031000 0374000 03540.00° 031001° 03120.01°
2 03740.00° 03540.01° 0.3840.00° 0.360.00° 0.3340.00°  0.3220,00"

i B3 RRFHATEEMER (P<0.05, n=2), %&EH2HAKPATEZHGFHESTERE,
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