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Abstract

Utilities of kiwi fruit powder prepared from post-mature kiwi fruit in bakery products such as bread and
cookie were investigated. The characteristics of bread and cockie with different amounts of kiwi fruit powder
were examined through physical measurement {(color, specific volume, crumb firmness, spread ratio, and
extensibility) and sencory evaluation. In baking performance of frozen dough with kiwi fruit powder, L*, a*,
and b* values of crust and specific volume gradually decreased as the concentration of kiwi fruit powder
increased. Crumb firmness had significant difference compared to bread without kiwi fruit powder, and sensory
characteristics of breads with kiwi fruit powder were more poor than bread without kiwi fruit powder. In
a cookie with kiwi fruit powder, although specific volume was not significantly different, the spread ratio of
cookie and cookie toughness significantly decreased; furthermore, cookie extensibility significantly increased
as an amount of kiwi fruit powder increased. Hardness and moistureness of cookies in sensory evaluation had
a similar tendency as toughness and extensibility of coockies. Therefore, post—mature kiwi fruit could be utilized

to improve the cockie qualities.
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Table 1. Formula of bread and cookie on the flour weight

basis {unit: %5 flour hasis)

Ingredients Bread Cookie
Wheat flour 100.00 100.00
Butter 8.00 28.44
Salt 2.00 0.93
Sugar 800 S7.77
Dry yeast 400

Ascorhic acid 0.01

Dextrose solution 14667
Sodium bicarbonate 1.11
Kiwi fruit powder variahle? variahle”
Water 3.8 711

YDextrose salution was prepared to dissolve dextrose (89 g)
in water (150 mL).

P Addition of 0, 0.05 and 0.1% (w/w) for strong flour.

P addition of 0, 2 and 4% (w/w) for weak flour.
4}According to water absorption in farinograph.
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Fig. 1. Temperature-time profiles of (a) freezing and (b) thawing for dough and frozen dough with kiwi fruit powder.

Table 2. Effects of kiwi fruit powder upon crumb and crust color (L*,

a*, b*) of bread baked from frozen dough

Concentration L a b
(%, w/w) Crumb Crust Crumb Crust Crumb Crust
0 90.84£0.237%  88.45+0.33° —A27+0.19° ~2.86+0.18° 3.76+0.19° 5.48+0.22°
0.05 89.54+0.26° 86.92+0.29° -5.2240.40° -3.85+0.29° 4.03+0.10° 4.41+0.18°
0.1 89.79+0.26” 86.36+0.16° -5.36+0.32° -5.3040.31° 4.30+0.23° 3.85+0.25°
UNMeantSD.

"Means with different letters within a column are significantly different (p<{0.05).
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Table 3. Effects of kiwi fruit powder upon firmness and
specific volume of hread baked from frozen dough

Co(r;egr/a‘t;on Firmness (N} Specific volume {(cm’/g)
0 1624017 3.82+0.02°
0.05 3.4240.19° 3.150.03°
0.1 3.34+0.28° 2.99+0.06°
"Mean+SD.

Means with different letters within a column are significantly
different (p<0.05).
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Table 4. Sensory evaluation of bread baked from frozen dough with different concentrations of kiwi fruit powder

Concentration (%, w/w) Crust color Crumb color Taste Crumb texture Onreragll acceptibility
0 6,20+1 34" 7800722 8.90+0.66° 7.40+0.08 7A40£0 758
0.05 5.60+1.36" 5.200.88° 5.300.98° 5.00+1.02° 470+1.24°
0.1 570+1.19% 4.20+1,70° 420+1 5 460+130° 450+1.068°

Uhean+SD.

Means with different letters within a column are significantly different (p<0.05),
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Fig. 2. Effect of kiwi fruit powder on width and height ex-
pansion, and spread ratio of cockie,
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Table 5. Specific volume and extensibility of cockie with
different concentrations of kiwi fruit powder

Concentration  Specific volume Toughness Extensibility

(%) {cm’/g) (kg/sec) {mm/sec)

¢ 0600201472 f928:475°  1559+166°

2 0.527+0.04% 37.26+3.00"  0.32+1.60°

4 0.601=0.09° 14.09+454°  459+1.0%°
UMean+SD.

"Means with different letters within a column are significantly
different (p<0.05).
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Fig. 3. Force-time profiles of cookies with a variety of con-
centrations of kiwi fruit powder.
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Table 6. Sensory evaluation of cookies with different con-
centrations of kiwi fruit powder

Concentra
tion (%6}

0 6.41+0.055%
2 5.33+0.83%
4 3.91+0.60°

"Mean+SD.
M\eans withdifferent letters within a column are significantly
different {p<0.05}).

Hardness Moistureness Flavour Taste

30140007 482+083° 5.48+0.54°
A5R4064% 5661068 49310.45°
AR50 A66+098° 461+055°
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