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Abstract

The loquat (Eriobotrya japonica) is a plant belonging to the Rosaceae family, native to south-central China. It is cultivated in relatively
warm areas such as Spain, Japan and South Korea. It is used commercially as an ornamental plant and for its yellow fruit, which
contains much carotenoid, sugar and a little organic acid. In this study, chiffon cakes were prepared with the addition of 3%, 6%, 9%
and 12% loquat fruit powder (LFP) in order to invest the mixing conditions. When more LFP was added to the dough, the pH level of
the dough became lower. Specific gravity and viscosity of the dough significantly increased as higher amounts of LFP were added. In
baked cakes, the weight and baking loss rate of LFP were not significantly different between samples, and the height of the risen test
samples were lower than that of the controls. Moisture content was 33.58% in the 12% LFP sample (12% LFPS), which was the highest
of all the samples. With respect to crust color, lightness, redness and, yellowness, these significantly decreased as the amount of LFP
was increased, the 12% LFP being the lowest of all the samples. Lightness and yellowness of crumbs significantly decreased as the
amount of LFP was increased, whereas redness showed the reverse effect. When looking at hardness and adhesiveness, the 12% LFPS
was the highest of all the samples, nevertheless a difference in resilience was not significant among the samples. According to consumer
perception, bitterness was significantly increased as amounts of LFP increased, however a difference in salty, astringency and oily tastes
were not significant among the samples. The 12% LFPS showed the lowest score with respect to softness and overall acceptability. In
conclusion, LFP could be considered a functional material, with the optimum amount of LFP for a chiffon cake of 3~9%.
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Table 1, Formulas for chiffon cakes with loquat fruits (Eriobotrya japonica) powder

Loquat fruits powder (%)

Ingredients (g)

0 3 6 9 12
Flour" 200 194 188 182 176
Flour Loquat fruits (Eriobotrya japonica) powderz) 0 5.48 10.96 16.44 21.92
Baking powder 5 5 5 5 5
Egg yolk 100 100 100 100 100
Sugar 110 110 110 110 110
Emulsion  Soybean oil 80 80 80 80 80
Water 60 60.52 61.04 61.56 62.08
Salt 2 2 2 2 2
Foam Egg white 200 200 200 200 200
Sugar 110 110 110 110 110

" Moisture content of flour = 13.78%.
? Moisture content of powder = 5.66%.
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Egg yolk + sugar ‘

Soy bean oil ‘

Flour + B.P. |

Water with Loquat fruits
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Mixing (speed 2, 2 min)
+

sugar
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Mixing (speed 3, 30 sec)

Panning (330 g)
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Oven 190°C/170°C, 27 min

Fig, 1, Flow chart of chiffon cakes with loquat fruits (Eriobotrya
Jjaponica) powder
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Table 2, Operating condition of texture analyzer

Mode Conditions
Option TPA
Sample size 3x3x3 cm
Load cell 25 kg
Pre-test speed 5.0 mm/s
Test speed 5.5 mm/s
Post-test speed 5.0 mm/s
Strain 30%
Time 3 sec
Trigger type Auto-1 g
Data acquisition rate 400 pps

Probe and product data 100 mm Compression plate
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Table 3, Contents of general composition in loquat fruits (Eriobotrya japonica) powder

Composition Moisture(%) Crude ash (%) Crude protein (%)  Crude lipid (%) Carbohydrate (%)

Loquat fruits powder 5.66+0.01 3.08+0.01 2.97+0.01 2.21+0.02 86.08+0.02
Values are meantSD (n=3).
Table 4, pH of chiffon cake doughs and chiffon cakes with loquat fruits (Eriobotrya japonica) powder

Loquat fruits powder (%)
0 3 6 9 12
Dough pH 7.2140.05° 7.03+0.03" 6.73+0.00° 6.72+0.01° 6.63+0.01°
Cake pH 8.09+0.06" 7.81x0.01° 7.62+0.03¢ 7.52+0.01° 7.37+0.01°

Values are meantSD (n=3).

*¢ Means+SD within row are significantly different (p<0.05) by Duncan's multiple range test.
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Table 5, Specific gravity and viscosity of chiffon cakes with loquat fruits (Eriobotrya japonica) powder

Loquat fruits powder (%)

0 3 6 9 12
Viscosity (cP)” 15363.33+428.01° 15271.56+557.94°  16806.78+678.83"  17798.67+510.13"  17840.67+519.57°
Specific Gravity (g/mL)” 0.57+0.01° 0.56+0.00" 0.58+0.01" 0.59+0.01° 0.59+0.01°

D Values are mean+SD (n=9).
? Values are meantSD (n=3).
¢ Means+SD within row are significantly different (p<0.05) by Duncan's multiple range test.
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Table 6, Weight, height and baking loss rate of chiffon cakes with loquat fruits (Eriobotrya japonica) powder

Loquat fruits powder (%)

0 3 6 9 12

Weight (g)"” 297.73+1.07"° 298.61+2.90 297.10+2.24 296.59+3.78 297.30+4.53
Height (cm)” 6.49+0.28" 5.98+0.25 5.95+0.40 5.89+0.21° 5.80+0.39"
Baking loss rate (%)" 9.78+0.33"° 9.51+0.88 9.97+0.68 10.13£1.15 9.91£1.37

D Values are mean+SD (n=6).

? Values are mean+SD (n=12).

*® Means+SD within row are significantly different (»p<0.05) by Duncan's multiple range test.
NS: not significant.

Table 7, Moisture content and water activity of chiffon cakes with loquat fruits (Eriobotrya japonica) powder

Loquat fruits powder (%)

0 3 6 9 12
Moisture content (%) 32.56+0.76" 32.7120.68° 33.62+0.18° 33.67+0.23° 33.58+0.25°
AW 0.8894:0.004° 0.897+0.005" 0.899+0.002% 0.901+0.003° 0.900+0.002*

Values are meantSD (n=9).
*® MeansSD within row are significantly different (»p<0.05) by Duncan's multiple range test.
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Table 8, Crust and crumb color of chiffon cakes with loquat fruits (Erobotrya japonica) powder

Loquat fruits powder (%)

0 3 6 9 12
L 40.86+1.52° 37.8443.56° 36.37+0.95° 36.3242.63° 34.49+1.26°
Crust a +9.05+0.33° +8.77+0.21° +8.55+0.17° +8.44+0.16° +7.89+0.73"
b +21.05+0.71° +18.89+1.43" +16.99+1.52° +17.40+1.80° +13.84+2.43¢
L 57.82+0.83" 50.19+1.38" 48.89+0.60° 47.06+1.43° 45.73+2.56°
Crumb a 2.79+0.42° -0.84+0.47° +0.20+£0.24° +0.73+0.18° +1.05+0.14°
b +25.12+0.82" +20.24+0.78" +18.25+0.45° +17.69+0.61° +18.77+0.91°

Values are mean+SD (n=36).

¢ Means+SD within row are significantly different (p<0.05) by Duncan's multiple range test.

Table 9, Texture of chiffon cakes with loquat fruits (Eriobotrya japonica) powder

Loquat fruits powder (%)

0 3 6 9 12

Hardness (g) 21.45+0.71° 21.71+0.87° 22.45+1.53" 22.61+1.37° 23.75+1.05°

Adhesiveness 64.77+£3.96° 69.44+4.31° 71294437 71.53+4.65® 75.47£6.09°
Resilience 2.09+0.10™° 2.02+0.13 2.06:0.08 2.10£0.13 2.030.14

Values are meantSD (n=9).

*¢ Means+SD within row are significantly different (p<0.05) by Duncan's multiple range test.

NS: not significant.
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Table 10, Characteristic intensity rating of chiffon cakes with loquat fruits (Eriobotrya japonica) powder

Loquat fruits powder (%)

Sensory properties

0 3 6 9 12
Bitterness 1.84+1.45° 2.07£1.61% 2.25+£1.75% 2.28+1.79® 2.5442.09°
Salty 2.65£1.76"™ 2.99+1.76 2.94+1.77 3.01=1.87 3.06£2.07
Astringency 2.62+1.78" 2.62+1.80 2.79+1.87 3.01+2.00 3.06+2.05
Oily-taste 3.74£1.81M 3.62+1.87 3.68+1.65 3.82+1.82 3.96+1.85

Values are meantSD (n=68).

™ Means+SD within row are significantly different (p<0.05) by Duncan's multiple range test.

NS: not significant.

Table 11, Acceptability evaluation of chiffon cakes with loquat fruits (Eriobotrya japonica) powder

Loquat fruits powder (%)

Sensory properties

0 3 6 9 12
Color 7.22+1.46° 5.7241.29 5.75+1.24° 531+1.46" 5.53+1.67°
Flavor 6.13+1.51° 5.99+1.18" 5.66+1.52% 5.53+1.58" 5.50+1.82°
Softness 6.79+1.49° 6.06+1.24° 5.76+1.61° 5.72+1.56° 4.94+1.84°
Overall acceptability 6.59+1.35° 6.07+1.18° 5.72+1.52° 5.63+1.52° 5.06+1.59°

Values are meantSD (n=68).

*¢ Means+SD within row are significantly different (p<0.05) by Duncan's multiple range test.
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