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Effects of Cucurbita maxima Duchesne Puree on Quality Characteristics of
Pound and Sponge Cakes
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Abstract

The principal objective of this study was to evaluate the quality characteristics of pound and sponge cakes prepared with
Cucurbita maxima Duchesne (C. Maxima Duch.) puree, via physical and sensory examinations. The cakes were formulated
by repalcing the egg with C. maxima Duch. puree at concentrations of 0, 10, 20 and 30%. C. maxima Duch. puree
contained 87.91% water, 0.58% ash, 1.68% protein, 0.55% lipid, 1.02% fiber, and 8.26% carbohydrate. The
physicochemical properties of the pound and sponge cakes evidenced similar patterns. The specific gravities of the pound
and sponge cakes increased with increasing substitution levels, whereas the specific volumes were reduced. The hardness

values of the pound and sponge cakes containing the C. maxima Duch. puree were higher than those of the controls.
Substituting C. maxima Duch. puree for egg resulted in reduced lightness and increased redness in the cakes. Pound and
sponge cakes with C. maxima Duch. puree evidenced higher moisture contents than the controls over 5 days of storage.
Overall acceptances in sensory evaluation scored higher in the 20% substituted pound and sponge cakes.
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<Table 1> Formula of pound and sponge cakes based on the total

flour weight (Unit: %)

Ingredients Pound cake Sponge cake
Soft flour 100 100

Sugar 80 112.5
Whole egg 80 162.5
Butter 80 18.7

Salt 1 1

Non-fat dry milk 2 -

Milk - 15.6
Baking powder 2 1.5
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7. Baking EM =H

Hule F48 0]83e FAXHH (Campbell 5 1979)2
2 2435193, v|AAL crumb FES 1x1x1 cm?® I7]|&
Zef FAE S5kl FAlO tiet Fu]o] Hj= A FAISHH
bulk density=S AAFS}ITH

8. HAXY =¥
BlaAH = e & ARolA 2A1%F Wl ¥ polyethylene
vinyl bagel] @l 5717} -8 =HA LA 4AZF Ao B
I3 & W] crumb FEE 2x2x2 cm® 7|2 At
texture meter(TA—XT2 texture analyzer, London, UK)
£ 0] 83s}te] Ai1A (hardness), 234 (cohesiveness), B
HA] (springiness) A (gumminess), A3 A (chewiness)

2gste] BRGOR Lehyeict,

9, M =H

AR = AZA] (JC801, Color Techno System Corporation,
Tokyo, Japan)g ©|-&sto] Aol2 WHe| Mres 74313
+H| Hunter systemof &5to] L(Y%), a(AM%E)2} b(&
M) o2 YERSITh
10, M% & +2eEe Hat

T 24X g Alo]2el F7]E AOACH (1995)0)
9J3}| polyethylene bago]l g0l 25°Col|lA AASHHA o]
9] crumb FEE 7}5£(20 mesh)Z2 Yol 292 5 ¢
FBkaL 105°CY] drying oven &4 1A]7F 3087F AXRA]
2 5 A 239,

tol

11, ZsZAL S8l

Aol=12} F7]9] M7} £ Tob 2088 A1) A
of malg Agska Amsh Wby 2 HAEA ol
A BRSO 5 AN TSI, WIS %
(taste), =1 (flavor), A2 (color), =3t A= (moistness),
A A2l 7|5 % (overall acceptance)@® AH|A7]| T EZA}
o ol3 78 HEMos AAskea 2 gEo] Tl 24t

248 HEEst 8 Ao thehyglnt

12. EAXzZ]

A}&+= Window program= g+ SPSS 10,0
o], Aol RO BRS LAY
p<0.05
Bl

A5}
A1 (ANOVA test)¥}

430 A Duncan’s multiple range testS AA]

)
fol
1z
3
o
Io
o
T
0x

N

fo
lus
T
3u
&
1o
ne
r]I
ox.
Mr Mo

At

A3} 22 87.91%,
1.68%, AHFalEke. 0.55%,
.02%, SeES 8.26%= UER ST

o toh

Jo Ar rt
ol
ol |
lo

=
(0]
O\%
T
i
o
ﬂ 1

flo o

ru;_‘ﬂ
nl
OEF

N
e orx

c
z
JEZ Jﬂ_o
:IH
= o
. i 4
Lo
T
& N
i)
-2 m

Zut
o= Alo]=9] T vk
Z9] v]Z(specific gravity)¥} 27| EAl(baking quality)

(Figure 1) 9 (Table 2)o] UERfol=Y| 50 v]%
hsEk Ed) 9] Hrlgko] 2| 218k AR B9
LR Ao|a= HiEy Ao|laR AEZIPA =L &

@tmlf %|r0% W

<Figure 1> Vertical sections of pound cakes substituted with differ-
ent levels of Cucurbita maxima Duch. puree.
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<Table 2> Effects of Cucurbita maxima Duch. puree substitution on specific gravity and baking qualities of pound and sponge cakes

Substitution level (%)

Sample Parameter
0 10 20 30
Specific gravity 0.85+0.04% 0.86+0.02° 0.87+0.03° 0.88+0.02*
Pound cak Volume (cm?) 1975.28+1.58* 1887.70+3.21° 1669.97+3.29¢ 1609.28+3.48¢
OURECARE  Weight (g) 678.79+0.69* 679.03+1.02° 678.85+0.92° 679.02+0.75"
Specific volume (cm?/g) 2.91+0.01° 2.78+0.01° 2.46+0.02° 2.37+0.014
Specific gravity 0.48+0.01° 0.51£0.01° 0.53+0.01° 0.55+0.01°
S " Volume (cm?) 2502.7142.81° 2309.77+3.84° 2164.72+2.99¢ 2034.19+4.07¢
PONEE CAXE  Weight (g) 508.68+0.41° 505.42+0.76 508.15+0.56" 507.28+1.19*
Specific volume (cm?/g) 4.92+0.03" 4.57+0.05" 4.26+0.02° 4.01£0.03
YMeans=+SD.

Y*dyalues within the same row followed by the same superscript are not significantly different (p<0.05).
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<Figure 2> Vertical sections of sponge cakes substituted with dif-
ferent levels of Cucurbita maxima Duch. puree.
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<Table 3> Effects of Cucurbita maxima Duch. puree substitution on texture properties of pound and sponge cakes

Substitution level (%)

Sample Parameter
0 10 20 30
Hardness D1431.2845.09? 1525.55+4.78" 1598.12+4.51¢ 1674.43+3.84°
Cohesiveness 2.68+0.28" 2.33+0.21° 2.09+0.17¢ 1.76+0.09¢
Pound cake Springiness 2.53+0.18° 1.65+0.09" 1.64+0.15 1.2940.16°
Gumminess 482.16+2.41* 485.19+1.05° 481.67+2.78" 491.19+3.29
Chewiness 428.3240.84 493.21+0.86 533.67+1.87¢ 531.58+1.54¢
Hardness 352.23+2.59° 362.25+3.06° 381.19+3.12% 415.26+2.98"
Cohesiveness 0.55+0.05* 0.54+0.04* 0.52+0.18* 0.52+0.06*
Sponge cake Springiness 1.05+0.38° 1.00+0.29" 0.99+0.27 0.98+0.14"
Gumminess 212.06+1.02° 212.91+1.05* 235.124+1.15° 296.51+1.85°¢
Chewiness 219.62+1.51° 219.82+1.75° 225.1942.04® 251.33+1.76°
YMeans=SD.

J*dValues within the same row followed by the same superscript are not significantly different (p<0.05).
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<Table 4> Effects of Cucurbita maxima Duch. puree substitution on colorimetric characteristics of pound and sponge cakes

Substitution level (%)

Sample Color value
0 10 20 30
L 59.14+0.97"% 58.06+0.54" 56.29+1.12 51.32+1.02°
Pound cake a -1.09+0.03¢ -1.94+0.01¢ -2.47+0.01° -2.96+0.02*
b 31.54+0.21% 33.67+0.45" 36.36+0.98" 36.98+0.77°
L 72.34+1.01° 70.58+0.98° 66.29+1.02° 62.35+1.15°
Sponge cake a 3.08+0.08° 3.27+0.07° 5.54+0.08° 5.30+0.02°
b 21.54+0.19 21.71+0.48" 23.57+0.22° 25.2240.56°
YMeans+SD.

2+d\alues within the same row followed by the same superscript are not significantly different (p<0.05).

<Table 5> Changes of moisture content of pound and sponge cakes prepared with different levels of Cucurbita maxima Duch. puree during

storage at 25°C (Unit: %)
Sample Period (day) Substitution level (%)
P f 0 10 20 30
0 Y30.15+0.31%? 30.72+0.42° 31.48+0.37° 31.34+0.32°
Pound cake 3 27.19£0.35° 28.6240.39" 29.25+0.31° 29.02+0.27°
5 25.45+0.25° 26.95+0.29" 26.77+0.25° 27.54+0.39"
0 34.53+0.43 35.1240.28" 36.75+0.31° 36.78+0.35"
Sponge cake 3 31.33+0.37* 33.47+0.21° 34.21+0.28" 34.37+0.34"
5 28.18+0.41° 30.69+0.33" 31.52+0.31° 33.54+0.29°
YMeans+SD.

P*dValues within the same row followed by the same superscript are not significantly different (p<0.05).
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<Table 6> Sensory evaluation of pound and sponge cakes with Cucurbita maxima Duch. puree substitution

Substitution level (%)

Sampl. S
ample ensory property 0 10 20 30
Taste Y5.16+0.48" 5.29+0.52° 5.28+0.35° 5.02+0.51°
Flavor 5.12+0.42" 5.41+0.49" 6.22+0.44* 6.10+0.55°
Pound cake Color 5.45+0.53¢ 6.12+0.56° 6.49+0.47° 6.20+0.41°
Moistness 5.15+0.66¢ 5.59+0.42° 5.82+0.49* 5.84+0.46
Overall acceptance 5.34+0.62° 5.3140.58" 5.86+0.54 5.01+0.61¢
Taste 6.15£0.45" 6.08+0.59° 6.11+£0.68" 5.45+0.39°
Flavor 5.2240.54° 5.39+0.52° 5.25+0.56" 5.31+0.53
Sponge cake Color 5.68+0.51° 6.41£0.48" 6.47+0.44° 5.10+0.55¢
Moistness 4.31+0.41°¢ 5.15+0.33" 5.89+0.39* 5.94+0.46*
Overall acceptance 5.02+0.52° 5.27+1.03 5.25+0.87° 4.95+0.48"
YMeans=SD.

Z*dValues within the same row followed by the same superscript are not significantly different (p<0.05).
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