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ABSTRACT

The aim of this study was to evaluate the quality characteristics, antioxidant activities, and sensory properties of macaron
with Opuntia ficus-indica var. saboten powder (OP). Physicochemical and sensory properties of macaron with different amounts
(0%, 2%, 4%, and 6%) of OP were examined. The quality of macarons was evaluated based on spread factor, baking loss
rate, color, texture, antioxidant activities, and sensory evaluation. As amount of OP addition increased, spread factor and a value
increased, whereas baking loss rate, and L and b values decreased (p<0.05). For texture properties, hardness, springiness, and
brittleness were lower as OP content increased while cohesiveness and gumminess were not significantly different (p<0.05).
For total polyphenolic contents, DPPH and reducing power significantly increased upon addition of OP at high concentrations
(p<0.05). In the sensory evaluation of macarons, scores for color, flavor, taste, texture, and overall acceptance were highest
with 4% OP, whereas macaron containing 6% OP showed the lowest scores for taste and texture (p<0.05). These data suggest

that addition of 4% OP is the optimal concentration for making macaron.
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T.P.T (S1): Mixed with almond and sugar powder and
Opuntia ficus-indica var. saboten powder

4

Meringue (S2): Tempered syrup from 118°C to 121T |

4

Macaron (S3): Mixing T.P.T and Meringue |

4

Baking (S4): Tempered at 170/150C for 5 min and
150/140C for 8 min

4

Cooling (S5): For 60 min, at room temperature

Fig. 1. Preparation flow of macaron-making process.

Table 1. Formulations of macarons prepared with Opuntia ficus-indica var. saboten powder

Ingredients (g)

Opuntia ficus-indica var. saboten powder content (%)

0 2 4 6

Almond powder 200 196 192 188

Tant Pour Tant Sugar powder 200 200 200 200
(T.P.T) Opuntia ficus-indica var. saboten powder 0 4 8 12
Egg white 72 72 72 72

Egg white 72 72 72 72

Meringue Sugar 200 200 200 200

Water

50 50 50 50
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Table 2. Baking properties of the macarons containing different amounts of Opuntia ficus-indica var. saboten powder

Opuntia ficus-indica var. saboten powder content (%)

0 2 4 6
Spread factor 3.71+0.077°V 4.20+0.086" 4.24+0.022° 4.30£0.059°
Baking loss rate (%) 13.72+0.02° 12.4120.02° 12.21+0.01° 11.43+0.02¢

Y Values are meanS.D. (n=3). which means followed by the same letter in a row do not significantly different (p<0.05).
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Table 3. Color values of the macarons containing diffe-
rent amounts of Opuntia ficus-indica var. saboten powder

Color Opuntia ficus-indica var. saboten powder content (%)
values” 0 2 4 6
L 77.65£0.03® 69.65+0.08" 65.3240.05° 64.46+0.09°
a  549+0.83%  12.78+0.23° 15.92+0.34° 20.31+0.33"
b 26.64£0.11° 2544+0.12° 23.03£0.09° 20.24+0.12°

U L: Lightness (white: +100~black: 0), a: redness (red: +100~
green:-—0), b: yellowness (yellow: +70~blue: —70).

? Values are mean+S.D. (n=3), which means followed by the same
letter in a row do not significantly different (p<0.05).

a At FAER b gho] T7FRIAY AT o2 AlsEh
Han IH 5(2007)] Aol A &upe A1 deff &2 A7t

gol] S7HETE L @3 b kS 248k, a #h frolde
2 Z7Ra Haste] 2 AR3 fARE A B
olg]gt A= Md o Eolgle MAe] A E0] betalain
o2 ZA] betacyaninZ} 29| betaxantinC. 2 F-7F-%| 1,
W Zof] S TRkt A o] gkl 71RIg s

A= X o= Lee SM 5(2005)9] A-tollAxa 7}

ahe AR A Akl 0§ Gao] M) o] 2 Lehdl
the Bash g A7E ey EE MdE B Y
e Gelste] A2 vphEe 9% B AR Fig, 2
s 2.

3. =52

: - NS
it _,qmgvﬁ&

A B

E‘:
7l YolAlE 43S YeERIIY

W, SR Atz 2~6% A7 E 9
29l zpo)7t gl Aoz yehgon, ggdz A4S
277 247F 52.759) 73.642 7V A JERGon, uhd 2
B 2~6% H7FAE felHQl zkelzt dERA] ek
o 01“4 Axts} o] Md: B Hrligo] FrldkeE

i, Xﬂﬁ«l ZSX—‘. = —iﬁ—s}?ﬂ oM F7)9] A I A
© 7 B31g A(Jeon ER & Park ID 2006)$}% f-Alsh
b ol Peom JW(2013)2] 34F B4-2 H7}3k npylEe] #)
z 9 F4 E4A AErt SRS S84, A2, A
3]
=

4ol olAithe washe Aolail ekt o2l 2

He F7)Y e drlehe Zﬁi«l Ziol et geRlE
A Holw, 7] Ul§e] FF =] we} xfolrt U=
Ao = Fokd)

lo] A 23 ulglEe] 4k
Table 59} 2t} H=A 3B 2}
I 22 AR ] SRR 27 o) ]

Fig. 2. Visual comparison of the macarons that contained different amounts of Opuntia ficus-indica var. saboten powder
A: 0% Opuntia ficus-indica var. saboten powder, B: 2% Opuntia ficus-indica var. saboten powder, C: 4% Opuntia ficus-indica var.

saboten powder, D: 6% Opuntia ficus-indica var. saboten powder.
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Table 4. Textural properties of the macarons containing different amounts of Opuntia ficus-indica var. saboten powder

Opuntia ficus-indica var. saboten powder content (%)

0 2 4 6
Hardness (g/cm?) 4,315.18+634.06*) 3,820.93+195.10™ 3,318.09+248.87° 3,489.85+236.49"
Cohesiveness (%) 18.47+2.25° 14.60+1.83° 15.94+1.68" 15.7142.37*
Springiness (%) 52.75+6.00° 36.904+2.19° 38.66+1.77° 38.60+2.08°
Gumminess (g) 140.67+19.96" 130.12:£17.68" 111.94£17.74° 108.71::24.78"
Brittleness (g) 73.64+7.56" 48.21£9.02° 43.48+9.02° 42.29+12.03°

Y Values are meantS.D. (n=5), which means followed by the same letter in a row do not significantly different (p<0.05).

Table 5. Antioxidant activities of the macarons containing different amounts of Opuntia ficus-indica var. saboten powder

Opuntia ficus-indica var. saboten powder content (%)

0 2 4 6
Total polyphenolic contents (ug GAE/mL) 43.94+0.03%V 46.03+0.04° 50.60+0.04° 53.60+0.03"
DPPH radical scavenging activity (%) 26.06+1.29° 33.43+3.86° 46.18+2.53° 54.17+3.58°
Reducing power (O.D. at 700 nm) 0.22+0.00° 0.24+0.02" 0.25+0.02* 0.27+0.00"

Y Values are meantS.D. (n=3), which means followed by the same letter in a column do not significantly different (p<0.05).
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Table 6. Sensory evaluation scores of the macarons containing different amounts of Opuntia ficus-indica var. saboten powder

Opuntia ficus-indica var. saboten powder content (%)

0 2 4 6
Color” 5.13+0.23" 5.2140.22° 5.4240.31° 5.33+0.14°
Flavor 5.05+0.12° 5.10£0.07* 5.24+0.16" 5.20+40.14°
Taste 5.55£0.16° 5.66+0.11° 5.89+0.18° 5.45+0.11°
Texture 5.06£0.21" 5.17+0.33* 5.46+0.27" 4.97+0.12°
Overall acceptance 5.114+0.08° 5.54+0.31* 5.67+0.15°% 5.12+0.14°

D Rate using a scale of 1~7, where 7=excellent, 6=very good, 5=good, 4=fair, 3=poor, 2=very poor, 1=bad.
? Values are meantS.D. (n=3), which means followed by the same letter in a row do not significantly different (p<0.05).
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