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Effect of honey powder on thermomechanical properties of dough,
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Abstract: Mixolab, Texture Analyzer and Differential Scanning Calorimeter (DSC) were used to investigate the effect
of honey powder on thermomechanical characteristics of dough, baking quality and staling properties of bread.
Mixolab experiment showed that,compared to the control, honey powder increased the water absorption and
stabilization time significantly. When the substitution level of honey powder was more than 50%,C1-C2 and
aincreased significantly (p<0.05) . In addition, with the increasing replacement level of honey powder, C5-C4
decreased, compared to the control, C5~-C4 was reduced by 21.03%. Baking quality of fresh bread showed that
the specific volume of bread increased, while the hardness decreased. The bread made with 50% addition of honey
powder showed the best baking performance. The staling of bread was investigated and it was found that,
during storage,the bread containing honey powder had lower rate of hardness and water loss. Dufing 7d storage,
honey powder at 25%,50%,75% and 100% levels decreased AH by 493%,9.87%, 1692% and 22.77% respectively,
showing that the addition of honey powder could delay starch retrogradation and prolong shelf life of bread.
Key words: honey powder; thermomechanical properties; baking; staling
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Fig.1 Typical Mixolab curves

1.24 HEHRENE FBREEHTHET=ERTFA
#11h, A v SIERF B 3L 0 58 T AL AR, R T RS
BEmARE.

L (mL/g) =fFR (mDD /JFU 5 ()

122 BETHEANERRGE B EEaRE 1.25 EESEENE HEEAELWS, HEad)
x®1 HAERN
Table 1 Bread formulations
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Table 2 Basic components of honey powder
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Table 4 Effect of honey powder on thermomechanical

properties of dough starch determined by Mixolab

BEBS NERl HEHE R OERE OEFE K

Ee 4 (90> 275 36.34 3028 035 223 292

2 SCI0 BT M B T S LU B D =R, b
FIEH BB TR NE2FTLLEH, B
EHEMEEN R ESESEE T B IE 866.62%,
NZE RN ELB A27.5%, B BEFD BRAER bl 1.2:1.
BEEAT,. BEFRESESTHERESE, RE
FOHE i E R b A 1.2:102, (B B H 75 e ) A1, a0 i
ROHEAEMEBZRHEYD., BREF TR
ETHMEEESEERTRESE, WHREER NN
FK AR SBPAARE, HE RN T T EARE.

S TR

HLAE E A (%) C4(NmD C5(Nm) C5-C4 (Nm)
TH 1.651+0.008* 2.615+0.027° 0.965+0.016°
25 1.650+0.006* 2.562+0.009* 0.911+0.006*
50 1.629+0.003* 2.516x0.013" 0.880+0.007*
75 1.625+0.005" 2.425+0.035% 0.811+0.004*
100 1.614+0.004°  2.354+0.010* 0.762+0.009*
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Table 3 Effect of honey powder on thermomechanical properties of dough protein determined by Mixolab

R E TR E LB (%) B (%) T A3 R B 18] (min) C1-C2(Nm) _ o
TH 60.0£0.7° 9.22+0.12° 0.79:0.03° —0.088+0.012°
25 61.0+0.3" 10.44+0.06' 0.81+0.02° -0.087x0.006*
50 61.9+0.5° 10.78+0.09° 0.82+0.01° ~0.0910.009*
75 62.20.6% 10.45+0.03" 0.84:+0.04" ~0.10120.004>
100 62.7+0.3¢ 10.270.07" 0.85+0.02 -0.110+0.010"

E: HRAZEFINARF R REFEREEZER (p<0.05); ®3~K7, B2~E3R.
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Table 5 Effect of honey powder on specific volume and color of bread
B l)x'! @l%
0 2 o AR LL 1 (%) FE & (mL/g)
L* a* b*

0 6.56+0.05° 82.03+0.30° 3.22+0.07° 15.00+0.25°

25 6.81£0.07* 81.72+0.89 3.38+0.04* 15.09+0.10*

50 6.89+0.07" 79.36+0.76* 3.4910.03* 15.18+0.10*

75 6.8320.07° 77.45+0.68" 3.68+0.08" 15.76+0.14

100 6.76+0.06* 76.92+£2.30 3.83+0.04¢ 16.38+0.17°

6 MR TR A AL 2 S R
Table 6 Effect of honey powder on texture parameters of fresh bread crumb

BETREREN % WEQ Wil G i PR EEL
0 184.14+1.73° -2.19+0.08" 0.963+0.002° 0.802+0.003" 0.397+0.006"
25 170.30+3.06" -1.42+0.09" 0.976+0.003* 0.826+0.005" 0.445+0.004"
50 156.95+4.96 -1.02+0.14° 0.989+0.008" 0.831+0.008" 0.456+0.006"
75 165.63+4.96" -1.31+0.19" 0.984+0.007" 0.828+0.005" 0.454+0.004"
100 169.54+0.00" -1.39+0.14" 0.982+0.007* 0.827+0.004" 0.447+0.006"
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Fig.2 Hardness changes of bread with honey powder during 7d
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Table 7 Effect of honey powder on the amylopectin retrogradation enthalpy changes of bread during storage

5o N AHJ/®
1 2 B B 4 (%) T ” s -
TH 0.573+0.002¢ 1.783+0.013¢ 2.013+0.056¢ 2.411+0.032°
25 0.572+0.002° 1.706+0.009* 1.908+0.078"™ 2.292£0.021™
50 0.550+0.001" 1.615x0.007" 1.839+0.032" 2.173+0.042"
75 0.537+0.001* 1.555+0.012* 1.741+0.009* 2.003£0.056*
100 0.519+0.003° 1.437+0.014" 1.638+0.018" 1.862+0.011*
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