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Effects of D-allulose on Dough Properties and the Sensory Quality of Bread
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Abstract: To investigate the effects of D-allulose on dough properties and bread quality, dough and bread samples were
prepared by partially replacing sucrose with D-allulose at concentrations of 0%, 4%, 8%, 12%, and 16% (wt.%). Variations in dough
flour properties, fermentation behavior, textural attributes, microstructure, water distribution, and sensory quality of bread were
systematically examined. Results demonstrated that as the concentration of D-allulose increased, the water absorption capacity of
dough rose, the formation time gradually shortened, the weakening degree progressively increased, and the stability time exhibited a
trend of initially increasing and subsequently decreasing. A D-allulose concentration of 16% was detrimental to dough formation and
stability. Moderate incorporation of D-allulose (4%~8%) effectively enhanced the gluten network, thereby preventing gas loss during
fermentation. In contrast, high concentrations of D-allulose (12%~16%) inhibited fermentation activity and reduced gas production
rates. The hardness, adhesiveness, and chewiness of dough increased with higher D-allulose levels, whereas elasticity decreased and
cohesiveness remained relatively unchanged. Notably, dough in the 16% group exhibited a significantly greater hardness and poorer
elasticity. D-Allulose contributed to a more continuous and compact gluten network structure, improving the water-holding capacity
of dough. Sensory evaluation revealed that an addition of 8% D-allulose enhanced the baking color, flavor, and internal texture of
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bread. Conversely, the sensory quality of bread in the 16% group was markedly diminished. This study provides valuable insights

into the application of D-allulose in bread formulation.
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Fig.1 D-Allulose dough and bread processing flow chart

(1D A 100 g /NEZTAR NFEHE, 1250 5o U -
BEL 1.5%. FERE 1.4%. K& 9 5O i oK &
) 80%. D-Fili Ml 5 LA %R 1 Lot AT SR AN

(2) A BT S R R & 2 min, # e i 4T
18 min, FIHFRMDOCH . B HIE R .

(3) R A1 E T EERAE GEEZ 34 C. MIXHRE




MK EBBHT

Modern Food Science and Technology

2026, Vol.42, No.3

85%) %K 30 min.

(4) SyEIH ARG 60 g, F TAREFFETE .

(5) XM 60 min, FRAFHZEHAIFE .

(6) H4Tm & T4 4 (EKIREE 200 CL kil
£ 180 C) HHtE 15 min.

(7 e =R 1 h, I8

(8) filifr skt MR CAOREFIEELEE, Mt AR
BELE, 4 Crom iR

F 1 D-RERYE S ARG R
Table 1 The ratio of D-allulose to sucrose table
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Table 3 Effect of D-allulose addition on flour properties of dough
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Fig.3 Scanning electron microscope (x3 000) images of dough

with different D-allulose addition levels
E:a A D-FIAEYE 0% 3 FR4L, b A D-FI&BIME R0
4% 4, ¢ D-FIEEAERE 8% 28, d % D-FIEIRAE Mg
12% %0, e A D-FABAE RS 16% 28, B 4 Fl,

237




MR @i

Modern Food Science and Technology

2026, Vol.42, No.3

& 4 D-PUEENHEARINE X E F R IE R 2

Table 4 Effect of D-allulose addition on dough texture characteristics

[ & BRAR A

1% A /g Pl A7 "R M /mj A /g
0 347.33 +7.62° 0.43 £0.01° 4.60 £0.03" 6.78 £0.26° 147.67 = 1.11°
4 407.67 £2.31° 0.43+0.01" 478+0.18" 6.60 +0.43" 174.67 +2.89°
8 424.67 % 6.07° 0.43 +0.02° 474 £0.04" 7.14+0.36° 185.00 + 4.58°
12 476.67+10.97°  0.46%0.01° 459 £0.02" 10.14£0.41°  221.00=8.93"
16 695.33 £8.14° 0.46 +0.04° 3.87+0.11° 1537£0.49"  321.00 % 15.07"
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Table 5 Changes in the amount of D-allulose added to the dough moisture distribution
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12 079007 336+026° 3450+520° 18.58+198° 64.45+2.63 4.05+042"
16 072006 424+035 40.06+876° 22.12+126° 6543+2.63 484+ 101°
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Fig.4 Diagram of the appearance and internal structure of

different levels of D-allulose bread
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Table 6 Changes in the amount of D-allulose added to the dough moisture distribution

SORLEM (25 )

Roxma g (20 %)  E4F% (100 %)

R bmAs 04 e (104) B (155)
0 29.5+0.76" 7.94 +0.32° 13.63 £0.35"
4 29.38 £0.74" 7.88 +0.44° 13.31 £0.46"
8 29.63 £0.52° 8.38 £0.52° 13.94 + 0.42°
12 28.38 +1.06" 8.44 +0.42° 13.63 £0.58"
16 24.75 £0.89° 6.69 +0.53¢ 10.19 + 0.88"

21.19 £0.26" 18.69 + 0.65" 90.63 % 1.06"
2225+ 1.58" 18.63 % 0.44" 9138 £2.22°
23.13 £0.79° 18.75 £0.53" 93.81+1.41°
22.88 +1.25" 18.44 £ 0.56" 91.75 +1.39°
19.69 + 0.46° 17.38 £0.44" 81.00+1.51°
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