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Study on Applicability of Allulose as a Sucrose Replacer in Cookie Making

Mikhail Young, Soojeong Jeon and Meera Kweon'

Dept. of Food Science and Nutrition, Pusan National University, Busan 46241, Korea

ABSTRACT

Allulose, a monosaccharide isomer of fructose, was evaluated as a sucrose replacer for healthy cookie production with benefits
such as low glycemic impact and low calorie content. Sucrose (as a reference), fructose, glucose, and allulose were used to
explore the effects of sugar-replacer type on solvent retention capacity (SRC), differential scanning calorimetry (DSC), rapid
visco-analyzer (RVA), and wire-cut cookie baking. SRC results indicated the lowest swelling of solvent-accessible arabinoxylans
in allulose compared to that in other sugar solutions. DSC and RVA results showed retardation of starch gelatinization and
onset of starch pasting, respectively, in the following order: water < allulose < fructose < glucose < sucrose. Among sugars,
wire-cut cookies formulated with glucose showed the least desirable attributes with respect to cookie diameter and thickness.
Although the baking response of allulose was slightly inferior to that of the sucrose control, the sugar exhibited a superior
baking response to that of fructose, suggesting it could be used successfully as a fructose alternative or sucrose alternative for
producing wire-cut cookies with reduced calorie content and low glycemic impact.
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Table 1. Formula ingredients for AACCI method 10-53.01
wire-cut cookie baking

g - Anlet SRl o} RAREETE

Table 2. Solvent Retention Capacity (SRC) for SY Harrison
flour in 50% w/w sugar solutions

Ingredients Weight (g) Sugar Solvent Retention Capacity (SRC) %
Flour 225.0Y Sucrose 87.91%V
Sucrose 94.5 Allulose 73.18°
Non fat dry milk 2.3 Fructose 84.58"
Sodium chloride 2.8 Glucose 83.89°
Ammonium bicarbonate L1 D Results are expressed as mean values. Values with the same
Sodium carbonate 23 letter within the same column are insignificantly different (p<
0.05) according to Tukey Kramers test.
Shortening 90.0
High fructose corn syrup 34 slo] SE-sleo] o pEA ] 7|2 ey £go| 9
Water 49.5 tha & 4= 2t (Courtin CM & Delcour JA 2002; Kweon M
Calculated TS? 64.0 % 2011; Kiszonas AM 5 2013). W&k SRC AFE ujglo
Calculated %83) 66.0 2= Lﬂ 7]’7(]'/] %L < OE}% 3&7} #71 Bﬂ ]fg Xﬂ"‘é 01 %

Y Method 10-53 assumes 13% flour moisture content.

2 Total solvent (TS) calculated as the sum of sugar weight and total
formula water weight, based on 100 g flour.

% %S calculated as sugar weight divided by the total solvent wei-
ght based on 100 g of flour.
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Table 3. Thermal characteristics of wheat flour in water
and 50% (w/w) pre-dissolved sugar solutions

Solvent" T?nset Tfeak "{end Heat of transition
(9 (€) (€) (AQ, Jg)
Water 61.60°  65.87° 88.85° 3.95°
Sucrose  91.16° 97.33° 120.89° 5.20°
Allulose  72.92° 78.33 103.86° 4.50°
Fructose  79.63° 84.88° 110.20° 4.77°
Glucose  83.10° 88.71¢ 112.73¢ 5.20°

D Flour:solvent ratio = 1:1 (w/w).

? Results are expressed as mean values. Values with the same
letter within the same column are insignificantly different (p<
0.05) according to Tukey Kramers test.
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Fig. 1. DSC thermograms of flour in water and 50%
(w/w) pre-dissolved sugar solutions.
Flour: water/sugar solution = 50:50 w/w.
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Fig. 2. RVA results of flour in water and 50% (w/w) pre-
dissolved sugar solutions.
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Table 4. Starch pasting characteristics of wheat flour in
water and 50% (w/w) pre-dissolved sugar solutions

Solvent Pastincg Peak Final Setback
temp. (C) viscosity (cP) viscosity (cP) (cP)
Water 69.5% 2,229 2,519 1,244°
Sucrose 94.5° 1,267* 1,668 650°
Allulose 767 4,528¢ 4,872° 1,138°
Fructose  86.4° 6,590° 6,590° 3,108°
Glucose  88.8¢ 3,447° 4,595° 2,069

Y Flour:solvent ratio = 7:50 (w/v).

? Results are expressed as mean values. Values with the same
letter within the same column are insignificantly different (p<
0.05) according to Tukey Kramers test.
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Table 5. Cookie geometry of cookies formulated with
sucrose and sucrose alternatives

Weight loss Cookie dimensions (cm)”

Sugar (%) Diameter Height
Sucrose 16.5 8.2° 0.98°
Allulose 13.7° 7.4° 1.24°
Fructose 14.5° 7.3 1.32°
Glucose 11.2° 6.3° 1.94°

! Cookie dimensions: one piece (average of 8 pieces, four pieces per
duplicate doughs).

? Results are expressed as mean values. Values with the same
letter within the same column are insignificantly different (p<
0.05) according to Tukey Kramers test.

(@

(b)

Fig. 3. Top and side views of cookies formulated with sucrose and sucrose replacers.
(a) upper row-left, sucrose; right, glucose; bottom row-left, fructose; right, allulose. (b) from left to right, sucrose, glucose, fructose and

allulose.
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