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Abstract

This study investigated the effects of freeze-dried sweet pumpkin powder on the baking of butter sponge cake.
Freeze-dried sweet pumpkin powder (0, 3, 6, 9, 12%) was supplemented during the baking progress and the results
were as follows. In terms of the Farinograph characteristics of the batter, the absorption rate increased slightly
as the amount of sweet pumpkin powder added increased, and the development time to reach the peak was slightly
longer, increasing from 12%. The amylogram characteristic showed that the gelatinization starting temperature seemed
to increase as the amount of sweet pumpkin powder added was increased and the maximum viscosity was lower.
The specific gravity of the sponge cake increased as the amount of the pumpkin powder added was increased.
From the crust of the sponge cake, the L-values (brightness, p<0.01), a-values (redness, p<0.05), and b-values
(yellowness, p<0.05) were significantly lower as the amount of the pumpkin powder added was increased. Volume
(p<0.01) and symmetry index (p<0.05) decreased when the sweet pumpkin powder was added. In terms of textual
characteristics, hardness increased as the amount of the sweet pumpkin powder was increased (p<0.05). However,
when the sweet pumpkin powder was added at 9% and, 12%, brittleness decreased (p<0.01).
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-70°CollA] deep freezer(Model df 9007, 11Sin lad Co., Ltd.,
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2@ 7ZF(Nakwon Egg Farm, Gimcheon, Korea), AT
(Dongkwang Co., Daegu, Korea), W E](Seoul Milk, Seoul,
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At 43°C water bath
Whole egg Mixing at 2 speed for 30 sec
sugar and salt Mixing at 3 speed for 6 min
Mixing at 2 speed for 2 min
!
| Mixing | Adding flour (sweet pumpkin powder)
!
| Mixing | Adding butter: 50°C water bath
l
| Panning | 450 g
l
| Baking | 180/160°C for 27 min
l
| Cooling | 60 min at room temp

Fig. 1. Process of butter sponge cake preparation.

Table 1. Formulas for butter sponge cakes prepared with
different levels of sweet pumpkin powder

(unit: g)
Addition levels of sweet pumpkin powder (%)
Ingredients
0 3 6 9 12
Soft flour 100 97 9% 91 88
Sweet pumpkin powder 0 3 6 9 12
Butter 20 20 20 20 20
Egg 180 180 180 180 180
Sugar 120 120 120 120 120

Salt 1 1 1 1 1
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Table 2. Farinograph characteristics of wheat flour prepared by
different levels of sweet pumpkin powder

Addition levels of sweet pumpkin powder (%)

Variables

0 3 6 9 12

Water absorption (%) 512 520 520 52.7 523

Elasticity (B.U.) 140 140 140 140 140

Development time (min) 0.8 0.9 L0 1.0 1.0

Stability (min) 50 26 32 30 33

Weakness (B.U.) 80 95 110 125 120

Valorimeter value 42 39 37 36 35
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Table 3. Amylograph characteristics of wheat flour prepared by
different levels of sweet pumpkin powder

Addition levels of sweet pumpkin ST (C) GT (C) MT (C) MV

powder (%) BU)
0 25 615 97.0 645
3 25 64.0 97.0 490
6 25 64.0 95.0 450
9 25 64.0 94.0 410
12 25 64.5 915 400

UST, starting temperature; GT, gelatinization temperature; MT, temperature at maximum
viscosity; MV, maximum viscosity.

AH E
o F A1 dejete] Alzgh HE 24| Ao
2] crust(®] )¢ crumb( 9] MEE A3 Aybe
Table 49} 2t} HE 231A]Ao]A9] HEE YERl= L
£ crustol|A] TEEE 3% 77 thRTEG =9k,
6,9, 12% H7t= 7HAst 21 (p<0.01), crumb% thETF
Ho} g el o =8 S JERAATH
AME a ZEe crustol| 4] tZ7} 14980310, Tt
Bk 39 A7FFE 153602 tha =7 Uskot 6%, 9%,
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Table 4. Color values of sponge cakes containing different levels of sweet pumpkin powder

511

(Mean%SD)

Addition levels of sweet pumpkin powder(%)

Color Values” F-value
0 3 6 9 12

L 54,784,207 56711156 52.23£1.19™ 1.8920.60° 4561154 1208

Crust a 14.98+0.13% 15.360.55° 14.66+0.49 14.48+0.10™ 14.19£0.15° 560
b 28.39:1.92° 30.9120.86° 26.14+0.81° 28.4240.50° 24.09+1.27° 14417

L 82.13+0.48 81.20£0.90 79.88+0.62 79.22£15.74 78.42+0.22 1.63

Crumb a -0.80£0.15* -1.39+0.38" -1.410.06° 1124022 0.7240.18 6.16
b 33.93+1.10° 42.75+091° 48.9740.08° 55.0342.57° 58.81+0.74¢ 15872

L, lightness (white; +100-black; 0); a, redness (red; +100-green; -80); b, yellowness (yellow; +70-blue; -70).
Means followed by the same letter in column are not significantly different (p<0.05).

V<005, “p<0.01, “p<0.001.
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Table 5. Specific gravity of butter sponge cakes containing
different levels of sweet pumpkin powder

Addition levels of sweet pumpkin powder (%)

Variables
3 6 9 12

Specific gravity 046001 047001 0471002 0.50:0.01 0.520.02
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0.52% UERITh o] Park(38)9] ©aut i 3 rfekol
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o dRI} 2ol Afrd o] 2 FAEE A=
AzE T2 7154 AclaFe 2ot dA|sk3d
(48).
Alojzel Ry, 2A, HISH W 57| &4
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53], A, B84 2 57] £4E&8 593 A= Table
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Table 6. Baking loss rate and specific volume white cake prepared by different levels of sweet pumpkin powder

(Mean+SD)
Addition levels of sweet pumpkin powder (%)
Variables F-value
0 3 6 9 12
Cake volum (mL) 1,977.50+4500  1967.50+41.93 1,965.00£56.86 1,922.50+61.85 1,897.50+23.63 2.07
Cake weight (g) 421.75+2.06 423.75+2.06 423.00£2.16 423.50+0.58 420.23+2.03 242
Specific volume (mL/g) 4.39 437 437 427 422
Baking loss rate (%) 6.28 5.83 6.00 5.89 6.62
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Table 7. Appearance characteristics of sponge cakes containing different levels of sweet pumpkin powder

(MeanSD)
_—— Addition levels of sweet pumpkin powder (%) Fovalue
0 3 6 9 12
Volume index 18.4820.25 17.63£0.25% 17.98:021° 17.23+0.13" 17.53+0.43" 7757
Symmetry index 0.9510.26" 0.6120.22" 0631021 0.6510.29" 0.70:0.36" 37
Uniformity index 0.55+0.17° -0.15+0.06" 0.32:0.15™ 0.28£0.17 -0.40£0.14% 420°

"Means followed by the same letter in column are not significantly different (p<0.05).

Yp<0.05, “p<0.0L.

Fig. 2. Cut loaves and appearance of the white cake prepared by different levels of sweet pumpkin powder.
A, addition levels of sweet pumpkin powder 0%; B, addition levels of sweet pumpkin powder 3%; C, addition levels of sweet pumpkin powder 6%; D, addition levels of

sweet pumpkin powder 9%; E, addition levels of sweet pumpkin powder 12%.
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Table 8. Textural characteristics of butter sponge cakes containing different levels of sweet pumpkin powder

(Mean*SD)
) Addition levels of sweet pumpkin powder (%)
Variables F-value
0 3 6 9 12
Hardness 114.58+30.81%Y 124.13+18.43° 118521338 122.06+1521° 125.49£10.96° 4527
Springness 80.97£1.35 84714542 89.19+6.16 88.02£1.61 88.47+3.24 250
Cohesiveness 80.40+3.48 87.36+7.72 96.09+12.55 95.42+4.57 9.696.21 245
Gumminess 83.13£10.75 86.38+11.41 86.3410.05 87.1246.27 87.76:4.22 1.60
Brittleness 90.04+11.98° 80.864.76" 80.62+7.10° 79.37+4.99° 77.64+4.5T 6.14"
"Means followed by the same letter in column are not significantly different (p<0.05).
Dp<0.05, “p<0.01.
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g

1

d

o] Hy}eko] =yl E A} Zrleltle At} u)Lst dake B thHp<0.05). Bl 540X = ﬁoE‘: @5
Ak Park(®H S 71 E e W43 S ES WAL USRS wl o w2 Yehdae<00s), 14

Walste] Aol Wi 24 S ddelA wHEY] fjolgtn < ’i’ri‘j‘ T M sl on 9, 12% A7kl
S5l A Ao 9}91Wp<001) olo} e Aol A Eout T

%ej‘xéyjr %gjué% tl 2771 242} 8097, 804007 ©Ha %;17}%0] 9-12%% W 7HF F& HA 235 VERfolA
o Buko AUl S u oA ol ou foAQl Aol BRIA] AZETE e T MEARA] A0l2E Ax
N, A2 rﬂk‘m 8313019 on @l Bk ato] BIPIAE olal AEAS SHAIA WA AlF

71aS o] thA mopd o) ool o)=Ytk o= o] tpeFstet anjate] s S ¢ dokal AFRE
Park(38)JJr Woo 5(39)9] 97 Azhe} gAletgch ARAY Tk

& tZ277E 90049 a1, Dot Bhg MM voly]
J%, 9%, 12% H7FFlA kol 7F A Thp<0.01).
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