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Effects of sugars on the properties of muffins

HIROKO HASHIBA, SEIKO NEMOTO, FUMIE TAKAGI and NORIKO HAMAJIMA

The effects of sugars were studied on the properties of muffins where 5 to 15% of sugar
was replaced with trehalose to give the same sweetness. The volume of muffins tended to
increase as trehalose level increased. Water activity in the crumb decreased during 96 hr of
muffin storage. Trehalose lowered water activity and improved storage property. Hardness
of muffins increased during storage but T-33 muffin was softer than T-0 after 96 hr of
storage at 5°C. Enthalpy for melting amylopectin crystallites in the crumb of T-33 was
significantly less than T-0. So it is supposed to be one of the reasons why T-33 muffin was
softer after sotrage. Evaluating muffins by sensory test, it was possible to add trehalose up
to 33% (flour basis).
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Table 1. Composition of Muffins(g)

T-0 T-11 T-22 T-33
Flour 100 100 100 100
Sugar 30 25 20 15
Trehalose 0 11 22 33
B.P. 4 4 4 4
Salt 0.8 0.8 0.8 0.8
Milk 50 50 50 50
Egg 50 50 50 50
Butter 30 30 30 30

B.P.:Baking Powder
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Fig 1. Trehalose addition and puffing ratio
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Fig 2. Muffin storage and moisture

3. koA

27 4 > DKGIEWDOREAERZH 3 IR
T =74 »OXRGEWIL. Ka & RKICR
GREMIABETICOMET L T 7228, bL
Na—=2%HTML 728 DDFHINERAETH -
72o I6RFRIARAFE D AWEIZT-020.9112 M L
TT-33%5%0. 87 THRAFMEICEN T 72, L
o — 23 0FEIC b~Xequatorial OHAY% < K
FEDTRN L bl TEB ), ZD2dKy

EEHEPFETLZLDEEZ NS,
098
0.96 5
094
Ig 082 \v
> RN T °
8 090 \\
§ 0588 \\\‘
= o~
0.86
0.84
082
1 48 96
Time (hr)
o T0  —a—T-11 —a—T-22  ——T-33

Fig 3. Muffin storage and activity



Table 2. Differential scanning calorimetric data for melting amylopectin
crystallites in the crumb of muffin stored for 96 hr

To(C) Tp(C) AE(J/g)
T-0 50.26+1.12 68.17+1.10 1.40+0.12
73.77+1.86 0.85+0.16

T-33 52.27+3.55
Mean+S.D. ‘

To: Onset temprature, Tp: Peak temprature, AE: Enthalpy
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Fig 4. Muffin storage and hardness
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Fig 5. Muffin storage and elasticity



Table 3. The Color of muffins

Crust color

T-0 T-1 T-22 T-33
L 53.21+1.36 53.02+1.88 52.29+3.17 54.44+0.76
a 20.85+0.55 21.09%+1.16 21.35%£1.26 21.48+0.31
b 38.14+1.03 37.03+2.18 36.67+0.98 40.38+0.97
AE — 1.15 1.81 2.63
Crumb color
T-0 T-1 T-22 T-33
73.98+1.97 74.01%£1.84 74.94+1.49 75.41+£1.74
a 0.28%0.56 —0.39%+0.34 —0.50%0.37 —0.19£0.37
b 33.26%+2.14 31.38+1.37 31.95%1.50 32.00+1.08
AE - 1.99 1.80 1.97
Mean=*S.D.
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Fig 6. Sensory evaluation of T-33 muffin
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