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Abstract

Antioxidative activity and functional properties of the powder obtained from ground Opuntia ficus—-indica
var. saboten fruit were studied. Cupcakes containing 1, 3, and 5% (w/w) of O. ficus—indica var. saboten powders
were prepared and evaluated for their sensory property, textural quality, and shelf-life. The antioxidative
activity, measured by DPPH radical scavenging activity of O. ficus-indica var. saboten powder, increased
as the concentrations of O. ficus—indica var. saboten powder increased. No coliform bacteria, yeasts, and molds
were detected in either the O. ficus—indica var. saboten powder or in the cupcakes. However, total aerobic
bacteria counts were 4.41 log CFU/g in the O. ficus-indica var. saboten powder and were a negligible level
(<10? CFU/g) in the cupcakes. Moisture content of the cupcakes was not significantly different in all samples.
Lightness (L) and yellowness (b) of cupcake color decreased as the concentration of O. ficus—indicavar. saboten
powder increased, whereas the redness (a) increased. Increasing the concentration of O. ficus—indica var.
saboten powder, the mechanical characteristics of the cupcakes, such as hardness, gumminess, and chewiness,
while decreasing cohesiveness and springiness. The sensory properties, such as color, flavor, taste, texture,
and overall acceptability, of the cupcakes containing the 1% O. ficus—indica var. saboten powder were superior
to the control sample. The results exhibited that the adding the O. ficus—indica var. saboten powder into the
cupcakes increased antioxidant activity and showed no effect on shelf-life of the cupcakes. The highest quality
improvement was obtained by incorporating the 1% (w/w) of O. ficus—indica var. saboten powder into the

cupcake formula.

Key words: Opuntia ficus-indica var. saboten fruit, cupcake, antioxidative activities, quality characteristics

MoB

wd % (Opuntia ficus—indica var. saboten)+ 9 £u}
A olg) BelojA v A3 7FoME 3 Rele o
A3 A ER WA =7} dAarA] ol e} vt A F R
oA A e Al glon e AL F FgoR
o] &-=el ot wWhdze] AL b 424%, AW
1.35%, &4F 3.79%, 23 & 12.12%°] 1, ©] el betain®]
£ 2 A 4425 7 E Fo1A, v, A4 5
T3 AER d=HA i), 53] E]HE 3~5%,
R el 1~15%% §3tarl slo] AMWelre 4kslst

Wy o

TCorresponding author. E-mail: yhsuny@cnu.ac.kr
Phone: 82-42-821-6840, Fax: 82-42-821-8887

o kg9 71A = Agste] Aer)sE vheblH (1) ¥4
of, =315 A s At olgol A uh2). vt g
YA AR 55, BUF G, ¥ X PF] a3
7 9l (2) A2 AP E s a5 (34), dF
2 A3t A9G-8), FdF A9H9), dFZLA ZXEF )
A &710) 5ol 9l Az ByEgdch oA whixl
Foka g 7154 AES o2 A Fel vl o= Rskn
el 7154 AlF 2AEA 83 F4IUF 7} gl
o 3T Whdxo) ofw] A3Eo] YsF oz o o] F
o] 43 7154 Al E2] Ate] hiba)A Aoz Akl

g FRla5e] Frbet AAE drle] AFstel s W



Yz g A7 FAolae FAFA 59

2] st A7 Eolvt A, Ao vt A
7VE] 3 Q) 7Rl (11) A=), A ] A ¢l M =
4 AE AAEE FAER 243 AZAFAA AF
o] oyt St s FAlelw oled Lo e
7% 7164 AFel A EAFE L Aek12). W FAM =
AAlo| A= F2e] 71 FA S 0|47 Aolar AE A +F
ol T715 EjFsta o] 7127} Jhdel ofsf AAste] P A
W2 FFE EAel ASY Aolanas vy s o
£ ABALE PR Bl AFE Az A 5
] glod #4343 Fastas sk 77t Bol A4
o g}, ek A o) el WEEF o] §F ATE A9
o] ol QA @omz, YoM, FrIA, Hlehul So] @
o] Ffslol glol $4a A5 Al W EE A

2 4HEE ool ay $ARE o] GuvhH Azt §
a2k opz} Aol 2] v U AL T
) Ao e

mebd] & Aol Md wake] Arlakel ok Pk
se sty 15y AE 242499 o] grbsa e o
obumat stglom, Mdx 2wl Yk AA ol B4
_‘::'—-/\‘]_TL]- 341:74 7] 5 X, ;q XOLAO oﬂ o] 111 zﬂ- 0375(}: =
galshs 7bg uhakA g Wd odv) #2 3H7)
st AE HHzAL olr 1A} &),

W o
H o]}l HU

=
I
_ﬁ-

Al

.EL @ o

S|
-3
4

o

_ai.lilo_dd
(o4

Bt
HN
tlo
B
>

& A
FeIstel ALgstsTh AAolz YRe
WAREEDLE, ARAL), SLCNE 24 5L

B, W), £4571BEANEREE

3§ A7 B2 A,

ZAlolaS M=

AAel 2= Kim? Lee®] A7(13)el 85 gl A&
3] & AR g3t FRP R Axsde A8
v 3e] = Table 134 #t},

Lol @S Yol 83| AE F ekt ad& da
AL oh SEsle] 9] 2xE 45°CE sk Ar9A
(B20-F, Mixer, F=HEZ, China)e] A Bd FEA 7 &
ZF, A} 23S Y3 39 R 1687 A%k v 100
mesh Hol] WA 7|7} 7] Eel] Fo5E 1, 3, 5% A
2 Bas Zz Y m RS 02 1408 U EhA Ale] wt
& Azl £ BHEE el HEHE 5 cm)ell

O

R F 0 B AL AAT vhe g

Table 1. Formula for cupcakes containing Opuntia ficus-

indica var. saboten powder (unit: g)
Ingredients Ratio Treatments (%)

g %" "0 1 3 5
Flour 100 600 594 588 570
Fresh egg 150 900 900 900 900
Sugar 120 720 720 720 720
Corn oil 20 120 120 120 120
Salt 1 6 6 6 6

Opuntia ficus-indica 0~5 0 6 12 30
var. saboten powder

1) '
Baker’s percentage.
2 Opuntia ficus-indica var. saboten powder per flour.
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Table 2. Electron donating ability of the Opuntia ficus-

indica var. sabolen powder (%)
Conc. (%) Electron donating ability
1 86.98
3 88.71
5 91.56
SEM" ) 3.07

UStandard errors of the means (n=3).
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Table 3. Moisture content of cupcakes added with Opuntia ficus-indica var. saboten powder during storage at 23°C (%)

Storage period

Opuntia ficus-indica var. saboten powder concentration (96)

(day) 0 1 3 5 SEM?
0 3.80%7 3.91% 3.85% 4,28 0.21
Moisture 5 3.2252 s.sozy 3.242z 3.2122 019
content 10 3.06™ 3.29% 3.15% 3.20% 0.21
15 2,02 2.74% 2.09% 2.81% 0.16
SEM? 0.24 0.17 0.10 0.22

YValues with different letters within a column (a~c) and a row (v, z) differ significantly (p<0.05).

?Standard error of the means (n=12).

Table 4. Changes of Hunter color values for the inner part of cupcakes added with Opuntia ficus-indica var. saboten powder

during storage at 23°C

Storage period

Opuntia ficus—indica var. saboten powder concentration (%)

(day) 0 1 3 5 SEM?
0 88.48™D 81.20% 72.01% 63.52% 0.03
5 90.28°% 86.94% 73.24% 61.19” 0.04
L 10 91.24% 85,94 75.33% 60.67° 0.06
15 80.96°" 85.087 75.16™ 60.48% 0.03
SEM? 0.01 0.04 0.01 0.07
0 -1.37% -0.33% 11.26% 21.48°" 0.08
5 -0.66% 1.07% 12.86™ 24.18% 0.08
a" 10 -0.79% -0.35% 1261 2358 0.14
15 -0.21% 0.36™ 13.33% 24923 0.10
SEM? 0.08 0.08 0.09 0.15
0 246657 22.88% 23.06™ 21.00% 0.01
5 25 A7 25.25% 23.01% 17.38% 0.02
b* 10 24.93°% 24.19% 22.36% 15.83 0.03
15 24.92°% 24.81"" 23.60% 16.36% 0.18
SEM? 0.04 0.02 0.02 0.18

YValues with different letters within a column (a~d) and a row (w~z) differ significantly (p<0.05).

IStandard error of the means (n=12).
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Table 5. Changes of Hunter color values for the surface of cupcakes added with Opuntia ficus-indica var. saboten powder
during storage at 23°C

Storage period Opuntia ficus—indica var. saboten powder concentration (96)
(day) 0 ' 1 3 5 SEM?
0 70.183%Y 69.99% 63.07% 55.59% 0.07
5 71.52°% 72.37% 61.26% 48.69” 0.03
L 10 75.81%% 75.10° 66.32% 47.97% 0.06
15 73.92> 74.22°% 66.28% 47 .88 0.05
SEM? 0.06 0.06 0.05 0.06
0 20.09% 24.92% 26.77% 39.48°% 0.03
5 17.81% 21.16" 26.30™ 44.80° 0.03
a* 10 15.63% 18.82% 23,83 46.01*" 0.02
15 18.17" 19.43% 23.21% 4577 0.01
SEM? 0.02 0.02 0.02 0.12
0 32.23" 30.30° 27.83% 20.73 0.01
5 30.24% 29.12% 25.89™ 17.31% 0.01
b 10 30.82"% 30.49™ 25.78% 17.03% 0.02
15 30.53 30.93™ 25.84% 17.33% 0.08
SEM? 0.02 0.01 0.01 0.08

YValues with different letters within a column (a~d) and a row (w~z) differ significantly (p<0.05).
YStandard error of the means (n=12).
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Table 6. Texture parameters of cupcakes added with Opuntia ficus-indica var. saboten powder during storage at 23°C
Storage period Opuntia ficus~indica var. saboten powder concentration (%)

(day) 0 1 3 5 SEM?
0 1422.03°%Y 1517.85° 1559.53™ 1584.35"™" 212.56
5 1879.937% 1936.85™" 1506.28" 1721.687" 182.53
Hardness 10 1365.18™ 1817.85™" 1484.85™ 1787.40°% 90.13
15 3751.88"" 2579.08% 2457.65™ 2800.90% 251.05

SEM? 293.80 175.98 149.19 100.50
0 0.8565™ 0.8487* 0.8593™ 0.8763™ 0.15
5 0.8505™" 0.8580* 0.8487™ 0.8455™ 0.01
Springiness 10 0.8073" 0.8463™ 0.8443" 0.8048>" 0.02
15 0.6528% 0.8033" 0.7457" 0.7578% 0.01

SEM? 0.02 0.01 0.01 0.02
0 06213 0.6185™ 0.6198" 0.5945™ 0.01
5 0.5415 0.5880°" 05368 0.5560™ 0.01
Cohesiveness 10 0.5735°" 0.5665"" 0.5433™ 0.5300%% 0.01
15 0.3755™ 0.4908°" 0.3965™ 0.3838% 0.01
SEM? 0.01 001 0.01 0.01

0 ' 938.12" 1253.15°% 492 .46™ 776.32 100.37
5 1016.67™ 1741.56°" 735.87% 1193.17= 102.90
Gumminess 10 1217 .85%* 1914.66* 740.94% 1031.50% 25.09
15 1414.60% 2019.29°" 749.26% 1091.56% 125.82

SEM? 149,59 76.03 76.51 55.77
0 797.58% 1065.70°% 422.16% 680.81" 101.81
5 364.45™ 1493.09°" 624.46™ 1009.09% 86.33
Chewiness 10 628.99% 1435.41% 619.39™ 978.67% 36.89
15 951.52% 162217 728.63" 1059.08" 60.48

SEM? 113.06 70.54 46.25 54.23

Dyalues with different letters within a column (a~d) and a row (w~z) differ significantly (p<0.05).
Standard error of the means (n=16).
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Table 7. Sensory acceptability of cupcakes added with Opuntia ficus-indica var. saboten powder during storage at 23°C

Storage period

Opuntia ficus—indica var. saboten powder concentration (%)

(day) 0 1 3 5 SEM?
0 3.8 4,02 3.5 3.4% 0.51
5 36% 4.4 2.7 2.5% 0.35
Color 10 41™ 3.6™ 36™ 25% 0.30
15 37 3.5 3.4% 2.9% 0.22
SEM? 0.33 0.29 0.43 0.37
0 39 37 3.3™ 25% 0.42
5 3.4 4.4 3.8% 26% 0.322
Flavor 10 3.4 3,45 4.1* 2.8 0.38
15 3.3™ 3.1 3.2% 2.7 0.36
SEM? 0.33 0.28 0.42 0.43
0 36> 36™ 3.6 2.5% 0.48
5 3.6™ 39™ 3.4% 2.0% 0.34
Taste 10 39= 3.8% 3.2 2.3 0.28
15 3.6™ 354 2.9% 2.1% 0.31
SEM? 0.35 0.31 0.29 0.36
0 3.2 3.1% 3.3% 3.8% 0.52
5 3.1 35% 3.0 2.7% 0.35
Texture 10 3.3% 3.3 2,887 2.4% 0.28
15 3.0% 3.0 2507 2.1% 0.25
SEM? 0.37 0.33 0.30 0.44
0 3.9™ 3.8 35 2.8Y 0.38
Overall 5 3.8~ 4.2 3.0 2.5%Y 0.28
accevgbﬂi . 10 3.7 3.5 2.8% 2.1 0.23
prabity 15 34> 3.4 2.5” 2.1 0.26
SEM? 0.31 0.32 0.29 0.26

f)Values with different letters within a column (a~d) and a row (x~z) differ significantly (p<0.05).

IStandard error of the means (n=40).
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