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Quality Characteristics of Muffins with Tagatose

Yoon-Kyung Hwang, Hee-Tae Lee and Hye-Lyung An'

Dept. of Baking Science & Art, Suwon Women's University, Suwon 445-890, Korea

ABSTRACT

This study investigated the quality characteristics of muffins prepared with tagatose. The effect of tagatose were evaluated
in terms of height, volume, weight, specific volume, baking loss rate, moisture contents, colorimeter, sensory evaluation, and
texture of muffins during storage (1, 3, 5 days) and texture was measured using a texture analyzer. As the ratio of tagatose
increased, the volume, specific volume, baking loss rate, and height decreased, whereas moisture content increased. During
storage, control without tagatose showed the highest springiness lowest hardness by TPA, whereas hardness of muffins increased
and springiness decreased as the contents of tagatose increased. Lightness of crust and crumb decreased significantly as
contents of tagatose increased. According to the sensory evaluation, the control group showed the highest score in terms of
texture but was not significant with 2% tagatose (T2). For appearance, color, flavor, taste, and overall acceptance, T2 showed

the best result.
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Table 1. Formulas of the muffins prepared with different tagatose contents

Ingredients % TO T2 T4 T6 T8
Flour 100 900 900 900 900 900
Sugar 60 540 5292 5184 507.6 496.8
Tagatose - - 10.8 21.6 324 432
Margarine 30 270 270 270 270 270
Eggs 30 270 270 270 270 270
Milk powder 7.5 67.5 67.5 67.5 67.5 67.5
Baking powder 5 45 45 45 45 45
Salt 1.25 11.25 11.25 11.25 11.25 11.25
Water 60 540 540 540 540 540

TO : Muffin without tagatose.

T2 : Muffin with tagatose 2% for the total amount of sugar.
T4 : Muffin with tagatose 4% for the total amount of sugar.
T6 : Muffin with tagatose 6% for the total amount of sugar.
T8 : Muffin with tagatose 8% for the total amount of sugar.
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Table 2. The physical properties of the muffins prepared with different tagatose contents

Sample Volume (mL) Weight (g) Specific volume (mL/g) Loss rate (%) Height (cm)
TO 147.00+2.65° 57.230.67" 2.57+0.04° 18.23+0.97° 6.07+0.06°
T2 142.00+2.00° 57.83+0.23 2.4630.04° 17.40£0.35® 6.03+0.06°
T4 139.17+1.04 58.00+£0.36" 2.4040.01% 17.1340.51® 5.97+0.06™
T6 136.50+0.87° 58.03+0.67" 2.3540.01° 17.10+0.95® 5.80+0.20™
T8 128.67+3.06° 58.50:£0.26° 2.20+0.04* 16.43+0.38* 5.70+0.00"
F-value 31.38"™ 2.75" 57.18™ 2,67 743"
TO : Muffin without tagatose.
T2 : Muffin with tagatose 2% for the total amount of sugar.
T4 : Muffin with tagatose 4% for the total amount of sugar.
T6 : Muffin with tagatose 6% for the total amount of sugar.
T8 : Mufﬁn with tagatose 8% for the total amount of sugar.
™ p<0.01, ™ p<0.001, ™ Not Significant.
a4 Means denoted in a column by same letter are not significantly difference.
al(2010)S WEAlo] =& EYda~rt & Bt 7124 EPEZ H7F vjASHEY o] o2 EdTth(p<0.001). Ef
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1S A7’ Ju et al(2007) AToIM e APTEG thx e LI A4S HeERATH
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o7} iAot
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w3 o] Adn Hdo] =S 243 AIE Table 4l
ERAigich v Ade] Lake 77t 624602 78 &3k
on|, EFEX H7beFo] 4% 7= 45,6322 frojHog vt
OFH 2 (p<0.001), 4~8%7HA & 22l 2jo] 5 HolA] &
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o, 11 olate] A7t Al felH o @ ol 6% 13.44,
8% 17392 Z718FAtH(p<0.001). 2] bk T/

Table 3. Moisture contents of the muffins prepared with different tagatose contents

Sample TO T2

T4 T6 T8 F-value

Moisture contents (%) 29.60+0.45" 30.09+0.22*

30.29+0.76*

30.50:£0.49° 33.01£0.48° 20.56™

TO : Muffin without tagatose.

T2 : Muffin with tagatose 2% for the total amount of sugar.
T4 : Muffin with tagatose 4% for the total amount of sugar.
T6 : Muffin with tagatose 6% for the total amount of sugar.
T8 : Muffin with tagatose 8% for the total amount of sugar.

sokok

p<0.001.

*® Means denoted in a column by same letter are not significantly difference.
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Table 4. Color values of the muffins prepared with different tagatose contents

Sample T0 T2 T6 T8 F-value
L 62.46+2.35° 50.44+1.64° 45.6340.71* 44.1640.51° 43.17+1.52° 83.54™
Crust a 11.28+0.30° 11.8640.17* 11.98+0.20° 13.44+1.05° 17.39+0.29° 69.19™
b 32.37+3.04° 34.07+1.26" 34.15+0.59" 39.5742.40 43.91+1.66° 17.54™
L 81.47+0.33¢ 78.85+0.53¢ 72.23+0.90 70.56+1.23% 69.00+1.95° 68.43™
Crumb  a —2.29+0.09* —0.15+0.45° 2.36+0.45° 3.5240.27¢ 4.29+0.57° 136.04™
b 32.45+1.35° 33.5740.53% 34.64+0.30> 34.68+0.57> 35.55+0.23° 8.36™
TO : Muffin without tagatose.
T2 : Muffin with tagatose 2% for the total amount of sugar.
T4 : Muffin with tagatose 4% for the total amount of sugar.
T6 : Muffin with tagatose 6% for the total amount of sugar.
T8 : Mufﬁn with tagatose 8% for the total amount of sugar.
™ p<0.01, ™" p<0.001.
*7° Means denoted in a row by same letter are not significantly difference.
32.37, 2% A7V 34.07, 4% H7HE 34152 2 AQ zfo) o] WjdFdE vrgo IA BASH et AFATHES
£ HolA] kot 1 o]ae] Hrt Al frelH oz EolA 6 st o, AL &S H7Ig W H(An er ol 2010)2 E

% 39.57, 8% A7 43.91 = Z7F313 tHp<0.001). Choi
JH(2002)= EFFEZ 100%, EFVFEZ 50%+4 % 50%, A%
100%2 718k F7)9] Aw v mA A EFFEZ 100%S
A7rek Ao Lakel 7P v, ag® bake 7P E=A
el B7HEAS 2 Fdd 283 wof] 2ol A Lot
o2 Auzl 2 o3 Fg/do] vk kAT Ryu et
al(2003)2] AFNME EPIEXS Ada s TFESR F
T2, S 7HEEe Ao AuEE
NP AT AN EZFE2S] A&} 7Y wEn, Lgke] 7t
S, ag® bikS 7MY Eof, Bt EATE ZNkgo| T}
T B IS 7A = Ao YEith 1e]a Z2nkgol
=5 THE BPHES> THES 2> 75
> rpoln, ketoseoll &= BB Awnkgo] &
Us A4S AYx Jda, A9 T2 07 aldehyde
171wl EVFE&Oﬂ H| 5] AR
2 H|Xl= Zolg} st

SAo] Lk d277) 81472 7P =9k, EptES A
7ol S7HESE folA o ® BrobA(p<0.001) T6S} T8©]
70.563} 69.002.2 7} wioktt &2 9] agte A3} 5ds}
Al T8(4.29)°] 71 o} EVIE2 HUleko] S7tEr5 4
A7} oA tHp<0.001). £ 9] b= AT vpRIA =
T80] 35558 FAwr} folH o g A Ve Thp<0.01).

ANA o EPIEA Hrbeo] BEFE v g4y
49| Lk ol 1, agk bitS EobA B7tESS] A

A% o3

QYL el 714

Al

7Py AT 4 BRd JiFs = AoR Yeith &b
A2 B2 A3 A WHLee ef al 2008)] ATl = =L

= A2 718 WFA(Heo ef al 2010)2] AFollAE= A&t
A Al Hrbgo] St E Lake] wrhe AdF4ARE Y
BRIt # AFE Fote] AL EYE@ERgE G
Z] EPIEAE AF vdets vheS & dogivte s
golg 4 9tk EYE@aas T 2210 ¢-XE"o] a1,
1- A% o 2 AZE v|$hdd o|FRZ vdes whgo]
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H A2 Rl vl A%7|3to] 71 Helm g, ARt F
gre] 22 345 Bl AlES E2 ﬂfﬂr‘—g‘ olr 7] 9fs}
o] EPIEAS Uﬂ?f& HAE 1Y, 39, 59A19] 7 E(hard-
ness), B+ (springiness), -Ojd*é(cohesweness), 232 (gummi-
ness)?} 8/ (chewiness)S 5% ¢+ A 7}= Table 59F 2t}

Ao A Az 194+ EVHEX A7tk 4% 7M1 &
NZTH254.17) 9 2Jo] S Holx] ekgkor) 6%9} 8% A7t m
AL AL o302 ol xthp<0.01). o] B EAT}
At} &38| =7} Yrol(Roh et al 1999) HHE: A], A 3 E)
2 ol AxE %7]"\]7] Ao g FZE Xt A% 397
o s dETok A Zre] o)Al Aol 7t Sl
W, e AlRe Bes XV‘ 7|13to] dojAFE fol2o g
oA 3(p<0.001), TS| =7t 71 @Al S = AT
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Table 5. Texture profile analysis parameter of the muffin prepared with different tagatose contents during storage
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Storage periods

Sample F-value
lday 3day Sday
TO A254.17+18.42° 5349 .33+12.91° €585.60+26.85" 213.68"™
T2 A261.13+ 7.82° 5382.77+16.09° €636.53+15.60° 585.77""
T4 227587+ 8.63° B383.77+15.94° €659.07+ 7.82° 901.50""
Hardness (g) e
T6 £286.43+14.89° B408.90+ 8.58° €691.77+10.64° 951.92
T8 2296.83+ 6.17° Ba41.67+ 8.27° ©714.53+ 4.60° 3,17437"
F-value 6.30" 21.53™ 32467
TO B1.58+ 0.04 €1.74+ 0.12° 40.99+ 0.01 94.84™
T2 B1.55+ 0.02 B1.60+ 0.03° 20.96+ 0.05 284.38"
T4 B1.53+ 0.03 B1.54+ 0.02° 40.94+ 0.09 120.92"
Springiness (%)
T6 1.46+ 0.40 1.00+ 0.01* 0.92+ 0.10 450"
T8 B1.36+ 0.32 AB0.98+ 0.01° 20.81= 0.13 6.13"
F-value 0.41%8 127.92™ 1.88™8
TO €0.39+ 0.01° B0.28+ 0.03° 40.23+ 0.02° 54.60™
T €0.42+ 0.01° B0.32+ 0.02° 20.26+ 0.02° 117.60™
T4 B0.44+ 0.02% 40.33+ 0.04° A0.28+ 0.03° 24.56"
Cohesiveness (%) -
T6 €0.45+ 0.01° 50.35+ 0.01° A0.30+ 0.02% 115.46
T8 €0.51+ 0.01¢ B0.41+ 0.01° 4034+ 0.03° 81.91™
F-value 48.69™ 15.30™" 10.29"
TO A103.15+ 0.78° B113.62+ 2.28° C131.68+ 4.61* 69.30™
T2 A108.72+ 5.06° A121.65+ 2.49° 5166.36+12.20° 45.58""
T4 A118.94+ 3.14° B136.66+ 2.00° €182.41+ 3.57° 362.76™"
Gumminess (g) e
T6 A126.03+ 3.52¢ B165.12+ 1.62¢ C187.68+ 6.89° 140.25
T8 A136.64+ 0.20¢ B183.59+ 2.97° ©202.33+ 0.66° 1,108.50™
F-value 5547 486.71°" 4732™
TO B142.52+ 6.56° A102.38+11.49° B133.68+ 1.78" 22.45™
T2 B160.48+ 6.23% A139.57+ 3.21° AB149.50+11.64° 533"
T4 175.66+14.39 165.17+ 1.62° 171.85+ 7.42° 0.97™
Chewiness (g) -
T6 A187.26+ 4.81° 5200.05+ 3.89¢ A188.51+ 0.80¢ 11.48
T8 A11.11£13.54¢ 8256.30+ 7.68° A206.19+10.65° 19.31"
F-value 20.58"™ 236.76™ 4137

TO0 :
T2 :
T4 :
T6

T8

*

Muffin without tagatose.
Muffin with tagatose 2% for the total amount of sugar.
Muffin with tagatose 4% for the total amount of sugar.
Muffin with tagatose 6% for the total amount of sugar.
Muffin with tagatose 8% for the total amount of sugar.

0.05, ™ p<0.01, ™" p<0.001, ™ Not significant.
a4 Means denoted in a column by same letter are not significantly difference.
A7C Means denoted in a row by same letter are not significantly difference.
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Table 6. Sensory evaluation of the muffins prepared with different tagatose contents

Sample Appearance Color Texture Flavor Taste Overall acceptance
TO 5.16+1.50" 4.78+1.44° 5.3241.58° 5.03+1.86" 4.54+2.09° 4.95+1.53
T2 6.08+1.26° 6.43+0.83¢ 4.95+1 43¢ 5.2240.98° 5.51+1.10° 6.2240.92°
T4 4.46+1.45° 4.84+1.17° 4.70+1.00° 4.68+1.51° 4.89+1.26" 4.78+1.46
T6 3.41+1.44° 3.54+1.02° 3.27+1.43° 3.19+1.00° 3.49+1.35° 3.31+1.25°
T8 2.65+1.72° 2.81+1.39° 2.35+1.09° 2.68+1.16° 2.92+1.40° 2.73+1.69°
F-value 3148 5024 33377 2703 18.79™ 36.60""

TO : Muffin without tagatose.

T2 : Muffin with tagatose 2% for the total amount of sugar.
T4 : Muffin with tagatose 4% for the total amount of sugar.
T6 : Muffin with tagatose 6% for the total amount of sugar.
T8 : Muffin with tagatose 8% for the total amount of sugar.

sk

p<0.001.

*7¢ Means denoted in a column by same letter are not significantly difference.
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