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Abstract

In this study, the quality characteristics were compared by substituting allulose with a ratio of 0-40% instead of
sugar used in dacquoise. The specific gravity and pH of the dacquoise dough were not significantly different,
regardless of the allulose content. The spreadability was the highest in the sample using only sugar and decreased
as the allulose content increased. Moisture content did not show a significant difference, the baking loss was the
highest in the sample using 100% sugar, and there was no significant difference in the samples replaced with allu-
lose. As a result of measuring the chromaticity of dacquoise, the L value and b value decreased and the a value
showed a significant difference between the samples as the amount of substitution of allulose increased. Hardness
increased as the replacement amount of allulose increased, while gumminess and chewiness showed similar trends.
As a result of the sensory evaluation, the overall acceptability for the substitute sample of 100% sugar and 10%
allulose was the highest. The maximum substitution ratio of allulose for dacquoise is considered to be 10%.
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Table 1. Ingredient contents of dacquoise according to allulose concentration

Ingredient (g) Control AL10 AL20 AL30 AL35 ALA40

Egg white 110 110 110 110 110 110
Allulose 0 7 14 21 24.5 28
Sugar 30 23 16 9 5.5 2
Sugar powder (mixing) 30 30 30 30 30 30
Almond powder 75 75 75 75 75 75
Wheat flour 15 15 15 15 15 15
Sugar powder (sprinkle) 10 10 10 10 10 10

Total 270 270 270 270 270 270
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. . (
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l

Mixing
(With spatula, 30 times)

Almond powder

[ Wheat flour, Sugar powder, ]

|

Panning
(13 g per pan)

|

Scrape

|

Baking
(Temp: 180°C/160°C, Time: 20 min)

|

Cooling

(Temp: room temperature, Time: 1 h)

|

Measurement

Fig. 1. Manufacturing procedure of dacquoise.

pH

Hk=9] pH (Docu-pH meter, Satorius, Gottingen, Germany)
E W= 50 SFHF 45mliES ZE M (B01348WA, Nasco
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Table 2. Specific gravity and pH of dacquoise according to allulose content

Control” AL10? AL20 AL30 AL35 AL40
Specific gravity (%) 0.72+0.05°" 0.71£0.07 0.710.04 0.69+0.07 0.69+0.05 0.700.05
pH 6.96+0.21N 6.86+0.12 6.85+0.12 6.87+0.10 6.86+0.12 6.87+0.14

UControl: sugar 100%
2AL10-AL40: various concentration of allulose

AL10: allulose 10% + sugar 90%, AL20: allulose 20% + sugar 80%, AL30: allulose 30% + sugar 70%, AL35: allulose 35% + sugar 65%, AL40: allulose

40% + sugar 60%

3NS: Means with different letters are not significantly different within the same row at p<0.05 by Duncan’s multiple range test.
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Table 3. Spreadability of dacquoise according to allulose content
Control" AL10? AL20 AL30 AL35 AL40
Spreadability (%) 5.55+0.06" 5.47+0.06 5.30+0.03" 5.20+0.03¢ 5.01£0.06° 4.94+0.03¢

YControl: sugar 100%

?AL10-AL40: various concentration of allulose

AL10: allulose 10% + sugar 90%, AL20: allulose 20% + sugar 80%, AL30: allulose 30% + sugar 70%, AL35: allulose 35% + sugar 65%, AL40: allulose
40% + sugar 60%

NS : Means with different letters are not significantly different within the same row at p<0.05 by Duncan’s multiple range test.

Table 4. Moisture content and baking loss of dacquoise according to allulose content

Control" AL10? AL20 AL30 AL35 AL40
Moisture content (%) 14.60£0.25°™ 15.16+0.40 15.21+0.63 14.89+0.83 15.33+0.73 15.04+0.42
Baking loss (%) 28.54+0.69™ 28.28+0.52 28.05+1.77 28.03+0.25 28.15£2.61 28.02+0.40

UControl: sugar 100%

JAL10-AL40: various concentration of allulose

AL10: allulose 10% + sugar 90%, AL20: allulose 20% + sugar 80%, AL30: allulose 30% + sugar 70%, AL35: allulose 35% + sugar 65%, AL40: allulose
40% + sugar 60%

3NS: Means with different letters are not significantly different within the same row at p<0.05 by Duncan’s multiple range test.

A7 FAZ Urola Uehl A0 Table 39| Yeh] — ToES, H
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0.07¢] o]z GojFel zjolr} Qe Aoz UehdAw  HEETh FES 53 A4S e M T8
G2z o] gHFo] Zrlate] whe) WA o] Zojul Ay LA AYRE YERAE gAERE TS vAA de
S Ueh 2 9tk o] Axte Gz g vgs g A2E UEETh w7 EH4EE e AEelA 28.02-
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=718k Wt volumeo] ZojT Awh 7re Agke ng  we AN dojus EHAES FE SRl SHEe
T} O’Charoen et al. (2014)2] A7olx d2mryp gy AR ww A o<F 73719 BF] doju w32
BT} 978 A (ege white)®] 71EA0] B Aoz veny o /PAI7IAL E2HF SFE ETH(Paton et al., 1981). B
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Azkst AT (whole cgg)e AHE3te] WHE 2ol X A7k §lE Ao nase] & Ayt At

ATATE ARG 2L BT moln A2HE HEThLee et al., 2017).

control AL10? AL20 AL30 AL35 AL40

Fig. 2. The surface shape of dacquoise according to allulose content. "Control: sugar 100%, ?AL10-AL40: various concentration of
allulose, AL10: allulose 10% + sugar 90%, AL20: allulose 20% + sugar 80%, AL30: allulose 30% + sugar 70%, AL35: allulose
35% + sugar 65%, AL40: allulose 40% + sugar 60%.
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Fig. 3. Color value of dacquoise according to allulose content. "Control: sugar 100%, ?AL10-AL40: various concentration of
allulose, AL10: allulose 10% + sugar 90%, AL20: allulose 20% + sugar 80%, AL30: allulose 30% + sugar 70%, AL3S5: allulose
35% + sugar 65%, ALA40: allulose 40% + sugar 60%, *Mean+SD, “*Means are significantly different within the same row at p<0.05
by Duncan’ multiple range test.

Table 5. Texture properties of dacquoise according to allulose content

Sample
Control" AL10? AL20 AL30 AL35 AL40
Hardness, N 650.12+44.73° 422.20+48.07° 363.69+11.67° 284.23+12.69¢ 267.60+10.13¢ 185.37+25.37¢
Springiness 0.84+0.02" 0.83+0.02° 0.85+0.31" 0.89+0.02" 0.96+0.04* 0.95+0.04*
Cohesiveness 0.70+0.02° 0.66+0.01° 0.67+0.01° 0.70+0.01* 0.70+0.01* 0.70+0.01°
Gumminess 458.06+44.12° 280.04+29.00° 241.96+4.83° 197.86+7.76° 187.35+4.26° 129.56+15.65¢
Chewiness, J 382.60+26.44* 232.45+£23.77° 206.23+8.70% 176.62+6.58° 180.40+4.15¢ 122.77+£10.88¢
Resilience 0.28+0.01° 0.26+0.01° 0.28+0.01° 0.30+0.01° 0.32+0.01* 0.32+0.02°

YControl : sugar 100%

I AL25-AL100: various concentration of allulose

AL25: allulose 25% + sugar 75%, AL50: allulose 50% + sugar 50%, AL75: allulose 75% + sugar 25%, AL100: allulose 100%
IMean+SD

**Means with different letters are significantly different within the same row at p<0.05 by Duncan’s multiple range test.
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Table 6. Sensory characteristics of dacquoise according to allulose content
Sample
Control” AL10? AL20 AL30 AL35 AL40
Appearance 6.58+2.67" 6.32+1.67° 4.38+1.81™ 4.00+1.84¢ 3.82+2.02¢ 5.00+1.85°
Color 6.36+2.54° 6.80+1.62% 4.28+1.67™ 3.92+1.76° 3.62+1.84¢ 4.96+2.05°
Flavor 5.96x1.77* 6.60+1.67° 5.54+1.68™ 4.3842.02¢ 4.82+2.04 5.06£1.92%
Texture: Softness 7.32+1.46" 6.70+1.46 5.60+£2.17° 5.04+1.82" 4.56+1.80° 5.32+2.01°
Texture: moistness 6.98+1.62* 6.22+1.54" 5.38+1.85¢ 4.76+1.64 4.38+1.93¢ 5.32+1.70¢
Texture: stickiness 6.52+1.54* 6.38+1.51% 5.74+1.72" 5.34+1.83¢ 5.24+1.92¢ 5.64+1.59¢
Sweetness intensity 6.96£1.67° 5.98+1.77° 6.00+1.88" 5.64+2.00° 5.70+£2.01° 5.56+1.92°
Overall acceptability 6.98+1.74° 6.70£1.58" 5.54+1.96° 4.98+1.89™ 4.54%1.88° 5.70£1.69°

UControl: sugar 100%
PAL25-AL100: various concentration of allulose

AL25: allulose 25% + sugar 75%, AL50: allulose 50% + sugar 50%, AL75: allulose 75% + sugar 25%, AL100: allulose 100%

IMean+SD

**Means with different letters are significantly different within the same row at p<0.05 by Duncan’s multiple range test.
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