70

FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2019.12.013

EHBEI2H BE2I8H [ 2019 F 12 A | RaS5H

INZZ W AR H5LE M 2 2 T B & B2 1 RE B R I

Effect of damaged starch content of wheat flour on

fermentation characteristics of dough
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Abstract: The effect of damaged starch (DS) content on dough
rheological properties of fermentation and steamed bread quality
were studied by using medium gluten flour and high gluten flour
as raw materials. The results showed that the rheological index of
fermentation, specific volume, whiteness and sensory scores of
steamed bread first increased and then decreased with the increas-
ing DS content. When the medium gluten flour DSUc was 25.11
and high gluten flour DSUc was 25. 60, the dough exhibited

better fermentation property with the maximum value of Hm,
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gas production and holdup rate of CO;, steamed bread had a

higher specific volume, exhibited more whiteness and a higher
sensory value. Meanwhile, a kind of higher quality steamed bread
was obtained, which showed good-looking appearance, smooth
surface, homogeneous inner structure and excellent {lavor. When
the DS content of medium gluten flour and high gluten flour
ranged from 21.65 to 25.11 and 23.56 to 25.60, respectively, it
was the optimal DS contents for making high-quality steamed
bread.

Keywords: damaged starch; rheological property of fermentation;

steamed bread; sensory quality
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(2) K58 & 3 GB/T 5509—2010 #4147,
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Table 1  The basic parameters of wheat flour %
FE i K5y YV ix HH
i /NER 13.4740.08  0.4050.03  11.104+0.35

i /N ZE By 12.7740.06 0.50£0.04 12.5340.41

R2 BRMEMIENRHNERRENIM

Table 2 Effect of DS content on grain size of medium gluten flour

JEFRIFE] /min - DSUc Dyo/pm Dso/pm Dygo/pm D./pm
0 21.65 19.2440.20# 42.01+0.94¢ 80.63+1.85¢ 46.61+0.83%
1 24.56 12.6640.12b 22.67+0.10" 39.15+0.29" 24.69+0.08"
2 25.11 11.1940.604 20.96+0.83¢ 35.99+2.60°¢ 22.59+1.30°¢
3 25.55 11.85+0.38¢ 19.6940.094 30.5040.07" 20.6140.12%
4 26.27 9.6240.85¢ 19.10+0.10¢ 31.2540.034 20.0340.06°f
5 27.32 8.90+0.03' 18.53+0.14" 30.89+0.11¢ 19.434+0.11"

t FERFEERTE P<<0.05 KV FABEEES.
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Table 3 Effect of DS content on grain size of high gluten flour
AbBEEFE] /min - DSUc Dio/pm Dso/pm Dy /pm D./pm
0 23.56 14.2740.207 28.1440.65* 54.3244.11% 31.7741.35%
1 25.21 13.974+0.72% 26.4640.42° 50.9246.35% 30.88+3.07*
2 25.60 11.26+0.34" 22.4140.19¢ 41.7840.99b¢ 24.9340.36"
3 27.58 10.40£0.04¢4 21.3640.084 38.6040.21¢ 23.3340.07<
4 27.79 9.8740.144 19.91+0.09°¢ 34.3540.10% 21.2940.10%
5 28.58 7.91+0.14¢ 17.764+0.19f 30.3740.36¢ 18.67+0.22¢
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Table 4 Effect of DS content on rheological properties of medium gluten flour
DSUc H,,/mm Vi /mL H', /mm R/ % T./h
21.65 31.37+0.65¢ 2 192.00469.004 88.8041.20% 68.58+0.12° 2.8840.08"
24.56 35.9040.10° 2 237.0041.00% 91.6045.60% 69.2940.60% 3.0040.00*
25.11 39.80+0.30% 2 274.674+5.51* 92.0340.85% 71.03£0.79° 3.0040.00*
25.55 28.1740.104 2 211.00449.00" 91.5340.06%b¢ 63.610.58¢ 2.2541.30°
26.27 26.07+0.15¢ 2 116.334+11.50¢ 89.0340.65¢ 62.5340.354% 2.244+1.31°
27.32 23.3040.80" 2 095.00456.00¢ 86.3342.15¢ 60.05+0.32¢ 2.1341.34°
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Table 5 Effect of DS content on rheological properties of high gluten flour

DSUc H, /mm Vi /mL H',/mm R/% T:/h
23.56 32.7040.17b¢ 2 194.3345.51 89.2040.80° 59.5641.23f 1.23+0.30%¢
25.21 33.8341.354¢ 2 125.00425.004 94.2740.75% 62.3340.45¢dt 1.93+0.91%b
25.60 35.4742.35% 2 213.00413.00% 97.3340.65* 64.65+0.31* 0.9340.03b
27.58 32.91+0.10¢ 2 136.00£21.00%  91.5340.35%d  63.8040.23> 2.7940.15°
27.79 30.57+0.75¢ 2 164.33+£14.50%  89.40+2.50% 60.58+0.82¢ 2.88+£0.03°
28.58 27.1740.45¢ 2 133.00473.00¢ 90.07 £ 4.35¢ 61.5240.764" 0.8540.09¢

T H, 3R 00 I T 2 B K80 8 5V 075 T A 24 ot Rt 8 7 A 5 L 388 70 A TR O i 288 K 7o
R FIRAFAA Ty 37 T 135 B de A2 19 3 3 A I 0] 5 - BE AR TR 38R 78 P<<0.05 /K BA P22 5



&M | Vol.35, No.12

DT T P A R IE R AR AU L SE R ORI 2B S
T A1 355 0 3 A6 1 BB B - AN B 28RS VA ik CO AT
RE 2 i (75 15 1T P 1A A R A7 1 P 2 ik % T
2.4 BXLBERERF

1R 6.7 AT B0 3 4 5 B o 3 L 0 Sk bE A e
PANCIY S o 1 S i T 1 1 P e i
% T PR SRR D 3 5 L 18 SR LA R R e &
ek e B K 3 R TR A 4% 8 A T 3 L T A A E
22 ARNME B IAT o 8 S i 9™ AR BT R IR L 5 T AT 3 R
RBEFAESE R — 2, — o™ SRR R MR 19 AT
PR K B R R B A K L BB OV A 5 k1Y
0L B 3 I w0 o A UKL 45 BURL A /N L
T AU I A7 S0 90 5, /0N 2 B R G s DR o 9 )
S AR AL 38 0 5 24 0045 5 0 2ok R R/ L (R A AL A

¥ BEENEMBREMSENETALZBEENYM

it 19 P B T ek 7 R AR
25 BEEERK

Hi 2% 8.9 WA, B 4 A 450 VE A % S 9 3G, L A
NI IR PR BT R G REAR . & AN
WA VE By & 543 0 Dl 25.11,25.60 B, 48 Sk BE I 4 1
hy B R ARL » G I 48 Sk A X R 38 N7 BE B L R DG R
MR GERBAT AP RUR BRI, B B UE Y A T
2% A8 o A A ELS A B 48 Sk P B 23 T 45 4 N £
AL BEARE AL BT, BERE B A o K e R AR /N 22 8
PIABEWIE i B Sk . YA R R AIK WRK 2
AR« TR 753 IO 28 45 TG ¥k 3 43 B 5] R T R BEAS 3843 77 AR
B AN F R S SR A T AT A B B R E A
I TR » KT A 2o 22 AT (7 TAT 11 728 L 38 I TE iR S 0 Sk
PRFR Il 2 (48 Sk o0 BT R 5 L B FHIDRG 2F

®6 WREHEEXMPHMERELLANEEOZW

Table 6 Effect of DS content on specific volume and colour of medium gluten flour steamed bread

DSUc H4/(mLeg 1) L a” b

21.65 2.05740.,20bde 86.28 40,430 1.1640.17 8.70+0.03
24.56 2.1740.18%bd 87.24 40,192 1.5140.14 8.33+0.22
25.11 2.31+0.08* 87.82+£0.20° 1.6140.06 8.08+0.16
25.55 2.000.12¢d 87.3340.862¢ 1.4440.34 8.65+0.62
26.27 1.98+0.13% 86.5040.30¢ 1.3540.04 8.76+0.04
27.32 1.8740.14¢ 85.784+1.134 1.2240.26 9.10+0.57

bR FORTE P<0.05 K LA B E RS
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Table 7 Effect of DS content on specific volume and colour of high gluten flour steamed bread

DSUc 4/ (mL g™ 1) L~ a” b

23.56 2.25+0.15% 87.2340.27b 1.8340.05¢ 7.87+£0.03<
25.21 2.31£0.06% 87.1040.33< 1.8740.02¢ 7.72+0.16¢
25.60 2.324+0.11¢* 88.23+0.26% 2.054+0.10% 7.3240.19¢
27.58 2.22740.34% 86.8640.344 1.884+0.06"< 8.2440.18"
27.79 1.904+0.21"¢ 83.6940.33! 1.66+0.14¢ 9.4340.44¢
28.58 1.6940.17¢ 84.37+£0.54¢ 1.5740.04f 9.0640.08%

T PR FRTE P<C0.05 KT A1 W EHEE R
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Table 8 Sensory scoring of medium gluten flour steamed bread with different DS content

DSUc A ESES I D VP2 N R Sk FIg S Y

21.65  11.67%0.58% 7.67+0.58 8.33+0.58 18.00%0.00 18.00+1.00" 17.34=%0.60" 4.67+0.58 87.33+1.15%
24.56  13.33%0.58"  8.00£1.00  8.0040.00 18.00%1.00® 18.0040.00®> 18.33£0.58*  4.6740.58 88.6742.08
25.11  15.00%0.00°  8.67+0.58 8.67+0.58 18.33F0.58* 18.67+0.58" 18.67+0.58*  5.00+0.00  92.33+3.06"
25.55  14.00£1.00"  8.00£1.00 8.00+1.00 17.33%0.58 17.674+0.58" 18.00£1.00"" 4.6740.58 87.6743.51
26.27  12.67%0.58%  7.00£1.00  7.674+0.58 17.00%1.00"% 17.33+0.58" 17.3340.58* 4.00+1.00 84.67+3.51
2732 11.67%0.58°  6.67+0.58 7.33+0.58 16.33%0.58° 16.33+0.58° 16.33%0.58¢  4.00+0.00  80.00+1.73¢

T PR FRTE P<<0.05 KV A BEMES.

73



74

HA#F 55 FUNDAMENTAL RESEARCH

B 2188 | 2019 F 12 A | RS

®9 TRABRENSENSH NEREBLRETS
Table 9 Sensory scoring of high gluten flour steamed bread with different DS content
DSUc [ ) SPILIE AR I RHERT i) S 1 WS KAy
23.56 14.33+0.58* 8.33+0.58® 8.6740.58 17.334+0.58 16.67+0.58* 19.3340.58* 4.33+0.58 84,3340.58"¢
25.21 14.6740.58*  9.00£1.00* 9.00+£0.00 17.6740.58 16.00£0.002*  19.00£0.00% 4,3340.58 85.6741.15%
25.60 15.00+0.00*  9.3340.58* 9.33+0.58 18.334+0.58 16.67+£0.58* 18.67+£0.58% 4,674+0.58 87.3341.15%
27.58 14.33+£0.58*  8.004+1.00*> 9.33+0.58 18.3340.58 15.6740.58%¢ 18.33+0.58> 4.0040.00 83.6741.53¢
27.79 11.33+£0.58> 7.004+1.00" 9.00%0.00 18.0040.00 15.3340.58" 17.6740.58«  4.0040.00 78.0041.004
28.58 10.33+1.53°  6.3340.58¢ 8.6740.58 17.6740.58 15.00+1.00¢ 17.33+0.58¢ 4.00+0.00 74.0042.00¢

Tt SRR FRRTIE P<0.05 KV A BEMES,
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