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ABSTRACT

The aim of this study was to evaluate the characteristics of muffin made with tagatose which substituted sugar. Moisture
contents were measured and Texture Profile Analysis was carried out during 3 day storage. 3 types of muffin, TO (no tagatose

added, sugar was the only sweet taste source), T25 (tagatose :

sugar = 25:75(w/w), and T50 (tagatose :

sugar = 50:50(w/w)

were prepared. As the tagatose contents increased, the Maillard reaction proceeded more, so the color of the muffin crust was
darker. Moisture contents of muffins decreased during storage, up to 2 days of storage, moisture contents of T25 and TS50
were higher significantly, but at the 3rd day of storage, no differences were detected among samples. In the texture profile
analysis, hardness, chewiness and fracturability were higher as the tagatose contents increased. Springiness and cohesiveness
did not show any differences between TO and T25 significantly. In the sensory evaluation, TO got the lower points on the
crust color value, but the crust colors were not significantly different among samples. Other characteristics like crumb color,
moistness, sweetness, flavor and overall acceptance were not different significantly. As a result, when synbiotic and low-calorie
tagatose was partly added to muffin up to 50 % as sugar substitute, overall qualities of those muffins were not different with
only sugar added ones, even moisture contents were higher but color was a little bit darker, so tagatose can be used on making

healthy muffins successfully.
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E}F/}E 2 (tagatose) = C-42] $1x|o| A 2}F2] epimer?]
SFE(Fig. 1), 71+ W -(Sterculia setigera)®] 7 FZ22]

T4 Folm, Rocella species®] A 2] (lichen)ol] U= &2
aee] AR RE Y A, ¢, X2 Sel=
EAete A SRE WA 739 H]—;;‘—%j AazgAela, ++
%= Fig 13} 2o Er%(Walters DE 2013), A Ao 2= §o
< EEPY AHEAR VR §, 2HELS 9RR
sto] A 3 gZe] 27 s}o A L-arabinose isomerase
of o E4 HAghPor Aikdrh Aey Ao 2 He
o] ©uke e, d®o] 4 keal/g®] %S = H B3l

EPHE2E 15 keal/g &2 A9 38%2] LTS Wi, &
SR 4rl 303 Y, 2] §uke] sEAlo] v A7t =
L8 F= g3l f';do]l:lr. A ZM = 7m 7, "l ato]
A, PGA, FEA T AFHIAZ AHEETH(FAO 2004)
E3F Ef7FE A prebiotics 2} probiotics2] 22391 synbiotics
o] 54& yeho] A 8ol 4 Sl dsEd
£ Yeh i, o152 probiotic 28-S FXA|ZItHKoh et al
2013). 2001Lﬂ 5 vl FDAA GRAS(Generally Recogni-
zed As Safe)Z 2]3Eo| ALE 7}asHAl E0.CoH, 200413 9]
WHO$] JECFA, 2006\ #-El:= EUCIA] 2ol Al-g-o] &7}
= 3Tt
A7 BFEZ] AF A7t tig dFe 5T
A+ Ao] FZ o] F1(Bell 2015), ThE-E2] ATE= EPIEA
o] BETA A2l 3l o] Fo] A thCheetham & Wootton
1993; Rhimi ef al 2011; Men et al 2014).
Ao g 53] HE AE = shel AL Al x A] At
o] FEF Ehe|o] ‘%7’.“1‘%‘ At ArelE AHske aH|
AEolAlE EAZEE o Jlol, H2 A" A RS 7t
gk v Azl #E ﬁ:r"ﬂ o] o]FojA|a Ut Heo et
al(2010)2Z} Martinez-Cervera et al(2012)2] E 225
7hek wAe] E8]d 54 2 #e el tigk A, Martinez-

& Hz OH '|3 Hz CoH
||3: 0 Cc—o
HO — (:3— H HO — t::— H
H—1—0CH HO —C—H
H_C?‘:OH H—E—OH
HzoH Hz oH
D-Fructose D-Tagatose

Fig. 1. Structures of D-fructose and D-tagatose.
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Table 1. Muffin formulations containing different amounts

of tagatose (2
Sample

TO T25 T50
Flour 100 100 100
Sucrose 60 45 30
Tagatose 0 15 30
Butter 30 30 30
Eggs 30 30 30
Milk powder 7.5 7.5 7.5
Baking powder 5 5 5
Salt 1.25 1.25 1.25
Water 60 60 60
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Adding butter and egg and mixing for 1.5 min. at medium A A om A ol Fmmel mE Aol 1
speed
Il Table 2. Instrumental setting for the texture profile analysis
| Adding water and mixing 1 min. at medium speed | Option Texture profile analysis
4 Plunger diameter 10 mm
| Panning 70 g of dough | Table speed 120 mm/min
i Deformation 30 %
Baking for 25 min. at 2000C Load cell 2 kg
Sample-adapter distance 0.50 mm

Fig. 2. Procedure of muffin baking.
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Table 3. Moisture contents of muffins prepared with different tagatose contents

Storage day

Sample
0 2 3
TO 33.59+0.21% 30.25+1.65% 29.73+1.05%8 26.87+0.10%A
T25 34.11+0.30** 31.89+0.83%8 31.16+0.13% 27.75+0.86%
T50 34.71+0.46** 33.12+0.36" 29.95+1.20%8 27.81+0.41%

A~C Means denoted in a column by same letter are not significantly different(p<0.05).

*7¢ Means denoted in a row by same letter are not significantly difference(p<0.05).
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Table 4. Hunter's color values of muffins prepared with
different tagatose contents

Sample L a b
TO  82.81+1.43" 0.28+0.26°  25.62+2.20°
Crumb T25 78.95+1.75 2.86+0.37°  27.39£0.75®
T50 76.80+0.86° 4.51£024*  29.16x1.57°
TO  78.86+1.67° 3.05£2.06°  33.04+0.76
Crust T25 60.35£1.96°  14.78+1.58"  33.38+3.55"
T50 63.92+40.80°  14.03£1.34°  35.47+0.59

*7° Mean in a column by different superscripts are significan-
tly different at p<0.05.
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Table 5. Texture profile analysis of muffins prepared with different tagatose contents

Storage day

Sample 0 | 5 3
TO 199.47+31.46% 266.53+11.52°¢ 330.83+17.88"¢ 388.73+5.15
Hardness T25 182.03+£22.05% 335.30+5.15% 381.57+9.73% 451.57+18.09®
T50 154.10+22.10% 378.17+1.25% 438.43+12.56" 505.47+12.11%
TO 87.86+0.32% 68.4249.30% 63.36+3.79° 57.62+2.57¢
Springiness T25 85.43+0.72%° 71.74+1.16°4 68.71£10.55"8 66.14+£12.10"8
T50 85.28+1.94* 71.60£1.57°* 71.18+2.47° 73.26+3.61°"
TO 72.38+6.71% 46.17+1.56" 39.53+2.47° 33.15+2.00%
Cohesiveness ~ T25 73.00+2.27* 50.3145.44* 40.68+2.45 36.63+0.8498
T50 69.36+2.17* 50.24+1.41% 49.54+5.79" 43.20+6.39%*
TO 113.10+18.50% 96.65+5.13"8 102.66+7.67"¢ 101.24+6.76™°
Chewiness T25 104.20+10.20° 132.56+15.73** 121.83+6.17*8 129.91+6.42%
T50 84.04+13.59"® 149.21+4.51% 170.33+17.03* 171.62+27.28*
TO 9,939.38+1,642.36™* 6,614.86+1,014.42°5 6,511.33+701.17°C 5,827.78+339.17°C

Fracturability =~ T25 8,807.27+798.394B

T50 7,179.514£1,296.49*8

9,510.41+1,145.27*
10,683.55+367.75*

8,327.65+837.47°8 8,560.65+1,326.81°®

12,149.46+1,580.39** 12,528.35+1,613.27*

A™D Means denoted in a column by same letter are not significantly different(p<0.05).

274 Means denoted in a row by same letter are not significantly difference(p<0.05).
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Table 6. Sensory evaluation of muffins prepared with different tagatose contents

S;losrt CCI;)ulzlrb Cr;)s;tsneec:ion Moistness Hardness Sweetness ~ Bitterness Flavor acc(z;)ltea:‘;ﬂity
TO 2.00+£0.85°  4.00+2.48° 2.87+1.96° 5.53+2.23% 2.73+2.02° 4.5342.56° 2.60+1.99° 5.07+2.02°  4.80+1.61°
T25 547136 4.93+0.80° 4.53£1.51° 533£1.59° 4.87+1.55" 4.64£2.10°  4.14+2.48™ 4.93+£2.19° 527+1.62°
T50  6.07x1.44° 4.93+2.05° 4.80£1.93* 5.53x1.77°  4.07+2.0°  4.07£1.54° 521+2.42° 4.53£2.53° 4.13+2.29°

*7¢ Mean in a column by different superscripts are significantly different at the p<0.05.
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