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Quality Characteristics of Macarons with Brown Rice, Nonglutinous Rice
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ABSTRACT

This study evaluated the standard recipes of macarons with rice powder substituted for almond powder and the quality
characteristics of macarons by this method. Instead of almond powder (Control), macarons were made by adding brown rice
powder (BR), nonglutinous rice power (NR), and glutinous rice powder (GR). The moisture content, volume, sugar content,
reducing sugar, pH, acidity, color, and texture were measured to assess the quality characteristics of the macaron samples.
The moisture content of the macaron samples increased in the order of control, GR, NR, BR. The volume in the BR was
highest. The sugar content and reducing sugar content of the control macrons were higher than those of GR, NR, BR. The
pH of macarons substituted with NR was higher than that of the others. In Hunter’s color system, the L(lightness) values
increased in the order of macarons samples added with Control, BR, GR, and NR. The a(redness) and b(yellowness) values
were highest in BR. In texture properties by TPA, the hardness, and chewiness increased in the order of the BR, NR, GR,
and Control. In the sensory test, the score of overall preference was highest in the GR macarons. Based on these results,
the macaron substituted with GR may be the best for quality properties and sensory test.

Key words: macaron, nonglutinous rice powder, almond powder, glutinous rice powder, quality characteristics
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Table 1. Recipes of macarons replacing almonds with rice
powder

Sample

Ingredients (g)
Control”  BR NR GR

Almond powder 100

Tant pour ~ Rice power 100 100 100
tant (TPT)  Sugar powder 100 100 100 100
Egg white 42 42 42 42

Egg white 42 2 2 R

Meringue Sugar 110 110 110 110
Water 42 42 42 42

Total 436 436 436 436

Control: Macarons with almond powder.

BR: Almond powder substituted with brown rice powder.
NR: Almond powder substituted with nonglutinous rice powder.
GR: Almond powder substituted with glutinous rice powder.

1092 2 8iE7E AF53te] 80~90%2] m=3 vk
o MRS 7t AR St FoUth A s
AU Yol A3 FAR gy= WS Heixl Ao
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= dinitrosalicylic acid(DNS)°l| 2|3} v 0 &7 E-FF =
(UV-1800 240V, Beckman, Fullerton, CA, USA)Z Al-&-3}c]
550 nmollA] FEEE 3 Th EF F4-2 glucose(Sigma
Aldrich Co. St. Louis, MO, USA)Z %:L:.Eﬂi HES-A) A 2
BIATHKEN 2000).
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L3k(lightness), agk(redness) & bak(yellowness)S =74 31t}
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ni7hgo] BuE %3 A3} Table 294 2t} virhzol
F-3]E NR 24.07 mL, GR 24.17 mL, th=7 25.17 mL, BR
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Table 2. Moisture content, volume, sugar content, reducing sugar content, pH and acidity of macarons replacing almonds

with rice powder

Sample Control” BR NR GR
Moisture content (%) 10.92:0.16¢*Y 14.07+0.46" 14.03+0.04" 11.95+0.03°
Volume (mL) 25.17+0.29° 26.57+0.06° 24.07+0.12° 24.174+0.29°
Sugar content (°Brix) 6.60+0.00" 5.83+0.58° 5.77+0.06° 5.53+0.12°
Reducing sugar content (%) 0.42+0.02" 0.16£0.16° 0.15+0.01° 0.08+0.01*
pH 7.66+0.04° 7.59+0.01° 7.89+0.07° 7.88+0.03°
Acidity (%) 0.0230£0.00030° 0.0240-+0.00040° 0.0048+0.0003¢ 0.0068+0.00035°

D Control: Macarons with almond powder.
BR: Almond powder substituted with brown rice powder.
NR: Almond powder substituted with nonglutinous rice powder.
GR: Almond powder substituted with glutinous rice powder.

? All values are mean+S.D.

3 Different letters (*"%) in the same row are significantly different by Duncan’s multiple range test at p<0.05.
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kL Table 29 2t} =
GR 5.53 °Brix, NR 5.77 °Brix, BR 5.83 °Brix, & 6.
°Brix TO.&2 BEr} =k, o= 100 g T FFeol 3t
71 0.08 g, WAIIE 0.1 g, AR BALE 039 g, o} RE
2 4.28 g© Z(NIAS 2016), & A3 Fro] gz} U5
Aoz yepon, iz} ddd 2k #29#<l Aozt
YUERITHp<0.05). S92 GR 0.08%, NR 0.15%, BR 0.16%,
HET 0.42% wo2 xwd) A7he vpkge] B=rt =
olds= AT U1
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4. OFtE9| pH A At

n}7hE2] pH 2 A= Table 29} 2t} pHE BR 7.59, T
ZT 7.66, GR 7.88, NR 7.89 o2 =8, A== NR
0.0048%, GR 0.0068%, ThZ=T2 0.023%, BR 0.024% =2
2 AR ] fFolHQl zpol7t AL (p<0.05), ©]+= pH
Zgky e 232 1) A2l A pHE(Kim CS 2015)

I A= pH 445 A28kl pH 7~9 Atelom, LI7LE,
A7V, dnl 7Hg, ol dn| 7hE gl Bu] 74 5] Ut
7} 2R A 0] A Aol mIX & G AHOh HI 2019)]4
A7VEo pHE 5.25, @n] B71F 50101, 27122 HAs)
o] F-& ~AAA =] pH 6.88, &n] B7}F ~AX|A o] =
pH 6.51%2 ¥ oAM= BRET} NRo| pH7} T ol H|$:
& 3= eI
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nl7hge] MEZ= Table 33 ZTh L2 Wl 68.93,
BR 70.85, GR 79.94, NR 83.99 <=0 & =gkom o)z
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=%, 2w APT ol feldoz xtolzt Uit
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Table 3. Color values of replacing almonds with rice
powder

Sample L (lightness) a (redness) b (yellowness)

Control" 68.93+0.44  0.77+0.08"  15.17+0.52°
BR 70.85+0.49° 1.34£0.12°  15.97+0.12°
NR 83.99+0.55°  —1.24+057°  10.17+0.83°
GR 79.94+0.57°  —1.11£0.16°  11.41+0.42°

Y Control: Macarons with almond powder.
BR: Almond powder substituted with brown rice powder.
NR: Almond powder substituted with nonglutinous rice powder.
GR: Almond powder substituted with glutinous rice powder.

2 All values are mean£S.D.

3 Different letters (*™%) in the same row are significantly different
by Duncan’s multiple range test at p<0.05.
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ol 2 o~ sty o 2 Q13 Maillard reaction WS-
o= Qlate] H& = UEhd 22 Al ¥ rtiLee JH 5
2016). 1143+ 3 NR 3.6, BR 4.1, GR 4.1, W27 5.7 &
2 = UJeh dizwa A3 1kl o4 Aol& B
(p<005) =5 S thxT 1.5, GR 4.3, BR 5.8, NR 64
]
1,

o)

=gkom folAQl 2fo]E BWITtHp<0.05). A E uhe
4, tHZ%LwO— 5.8 =9ko tHZiLJJr
2 BAtHp<0.05). o] = AF}F

%Ol 100 g% 49.40 g(NIAS 2016)0
2 Fol :Aagk ko] Hevh 7 wokd Aolgta Atsd
o}, ©e GR 5.1, NR 5.3, BR 5.4, EHZ—TL64 o7 =9t
W, 2w AP 3o folFQl Aol & EAthp<0.05).
TSR oA el Gt HeAke] EoA GrErF DXt
Ao = UrE}k,% . 253 =& NR 3.4, BR 3.9, GR 5.8,
o2 Eskom, Ty AdT 1He] fol4
2l 2}017} 3}911:](17<0.05). ol ofr= el dntgdE
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7HE—ED} Bo} ni7hgo] 5 A3t 4 T, {3
2 opd 23 Elo] 98~99%(Lee JH 5 2016)= o] 3hfx]o]
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AR bl 19 2o
ohEE el A4 4

2 r of [o
X

=

Table 4. Texture parameters of macarons replacing almonds with rice powder

Parameters Control" NR GR
Hardness 523.22427.322% 160.56+31.12° 164.92+10.68° 371.73+32.28°
Adhesiveness —0.59+0.33™% —0.08+0.43 —0.19+£0.28 —0.300.04
Springiness 0.76+0.02* 0.40£0.22° 0.62+0.03* 0.73+£0.06"
Cohesiveness 0.33+0.04™ 0.25+0.15 0.25+0.11 0.29+0.06
Chewiness 124.59+14.04° 22.46+12.27° 25.3149.57° 77.57+19.38
Resilience 0.120.004™ 0.11+0.04 0.13+0.03 0.1120.04

D" Control: Macarons with almond powder.
BR: Almond powder substituted with brown rice powder.

NR: Almond powder substituted with nonglutinous rice powder.

GR: Almond powder substituted with glutinous rice powder.
2 All values are mean=S.D.

% Different letters (*"°) in the same row are significantly different by Duncan’s multiple range test at p<0.05.

9 ™ not significant.
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Table 5. Mean scores of intensity test of macarons repla-
cing almonds with rice powder

Characteristics Control" BR NR GR
B e 4310770 38107 56105 28+L0°
Sgigr;f 57413 41208 36207 4.1+1.1°

Flavor of grain 1.5+0.5° 58+0.7°  6.4+0.7°  4.3+0.7°

Taste of savory 5.8+0.7* 3.940.6°  3.5£0.5°  4.1£0.6°
Sweetness ~ 6.4+0.7* 5440.5°  53+07°  5.1+0.1°

Gumminess ~ 6.1+0.6" 3.9+0.6°  3.4+1.0° 5.8+1.0°
Hardness  5.6+0.5  3.8+0.6°  4.6+1.1° 54+1.1%
Chewiness 5.6£0.7°  4.0£0.8°  4.1+0.6°  54+0.7°
Springiness  5.8+0.5"  4.0+0.5"°  4.4+0.7°  5.5+0.9°

Dryness  1.6+0.7°  4.9+04° 54405  3.1+0.6°
ac(z:;tr:i . 63505 39108 3307 66205

" Control: Macarons with almond powder.
BR: Almond powder substituted with brown rice powder.
NR: Almond powder substituted with nonglutinous rice powder.
GR: Almond powder substituted with glutinous rice powder.

2" All values are mean£S.D.

3 Different letters (*"%) in the same row are significantly different
by Duncan’s multiple range test at p<0.05.
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