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Quality characteristics of madeleines with added stabilized rice bran
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Abstract

In this study, we aimed to compare the quality characteristics of madeleines prepared by substituting wheat flour with stabilized
rice bran (SRB) at levels of 0-40%, and evaluated physicochemical properties and consumer acceptability to investigate sensory
characteristics. Volume and baking loss significantly increased, whereas the moisture content significantly decreased with increasing
SRB substitution levels (p<0.05). Concerning color, the L* value significantly decreased, whereas the a* and b* values significantly
increased with an increasing SRB content (p<0.05). In the texture profile analysis, hardness significantly decreased with higher SRB
levels. Moreover, both gumminess and chewiness displayed significant reduction in proportion to the SRB content. In the consumer
acceptability test, the control group exhibited the highest score for appearance (7.91£1.25), while the appearance scores of SRB-
added samples decreased with an increasing SRB content, suggesting that darker colors negatively influenced consumer preference.
However, the SRB 30% group yielded the highest scores in grain flavor and overall acceptability (6.00+2.16 and 6.53+1.68,
respectively). Based on the combined results of quality characteristics and consumer evaluation, we determined 30% SRB substi-
tution the most suitable level for madeleine formulation.
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Table 1. Preparation of madeleine with stabilized rice bran addition

Ingredient (@)  Control SRB 10" SRB 20 SRB 30 SRB 40

Soft flour 100 % 80 70 60
SRB? 0 10 20 30 40
Butter 100 100 100 100 100

Egg 100 100 100 100 100

Baking powder 2 2 2 2 2

Salt 05 05 05 05 05
Total (g) 302.5

USRB n, madeleine with n% SRB.
2SRB, stabilized rice bran.
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Weighing ingredients
(sieving flour 35 mesh)

|
Melting butter at 35-40C |
|

Mixing eggs and sugar
(speed 2x2 minx2 — speed 3x2 min)

|
Adding melted butter (speed 1x1 min) |
|

Adding dry ingredients & mixing all ingredients
(speed 1x1 min)

|

| Cold aging at 6°C (1 h) |
|

| Filling 23 g in madeleine pan |
|

Baking in a preheat oven
(for 18 min at 160/150°C)

|

| Cooling (for 60 min) |
|

| Packing |

Fig. 1. Process of making madeleines with varying amounts of stabilized
rice bran.
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Table 2. Weight, volume, specific volume, pH, moisture contents, and baking loss rate of madeleines with different levels of stabilized rice bran"

Control SRB 10 SRB 20 SRB 30 SRB 40
Weight (g) 21.26+0.56" 20.90+0.60 20.40+0.26 20.36+0.30 20.20+0.55
Volume (mL) 43.00+3.00° 44.33+1.52% 46.66+1.15™ 47.33+0.57* 47.67+0.58°
Specific volume (mL/g) 2.02+0.09° 2.12+0.14%® 2.24+0.05% 2.32+0.12° 2.36+0.57°
pH 7.53+0.05° 7.11+0.01° 6.90+0.01° 6.83+0.01° 6.76+0.02°
Moisture contents (%) 19.21+0.10° 18.89+0.19° 17.59+0.34° 16.91+0.21° 16.52+0.17°
Baking loss rate (%) 7.53+2.47" 9.13+2.64 11.30%1.15 11.44+1.32 12.17+1.56

"Mean+standard deviation.

““Means are significantly different within the same row at ©{0.05 by Duncan’s multiple range test.

NS, not significant.
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Table 4. DPPH and ABTS radical scavenging activities of madeleines with
different levels of stabilized rice bran”

Color
L a b DPPH RSA (%) ABTS RSA (%)
Control 78.95+0.02° -0.36+0.02° 25.29+0.04° Control 24.92+0.13° 34.91+0.04°
SRB 10 74.03+0.01° 1.63+0.46° 25.29+0.01° SRB 10 53.88+0.27° 40.42+0.06°
SRB 20 71.22+0.04° 3.32+0.02° 25.54+0.02° SRB 20 67.06+0.24° 46.66+0.02°
SRB 30 69.23+0.03° 4.12+0.01° 25.84+0.03° SRB 30 72.35+0.14° 62.10%0.01°
SRB 40 66.61+0.02° 4.734+0.01° 25.89+0.01° SRB 40 80.95+0.01° 75.10%0.05°

YMean +standard deviation.
“*Means are significantly different within the same column at £0.05 by Duncan’s
multiple range test.
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"Mean+standard deviation.
“*Means are significantly different within the same column at ££0.05 by Duncan’s
multiple range test.
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Table 5. Texture profile analysis of madeleines with different levels of stabilized rice bran”

Attribute Control SRB 10 SRB 20 SRB 30 SRB 40
Hardness (g) 295.66+28.61¢ 246.96+6.67° 234.67+9.14% 214.16+11.14" 198.47+11.87°
Springiness 0.95+0.03" 0.95+0.05 0.91+0.03 0.91+0.03 0.87+0.05
Gumminess 213.13+10.39° 168.53+3.98" 162.51+10.03° 154.87+16.98° 129.65+11.16°
Chewiness 203.98+8.84° 161.48+12.78° 149.55+14.89° 141.78+10.01° 113.43+14.62°
Resilience 0.36+0.02° 0.32+0.02° 0.30+0.31% 0.31+0.09%° 0.28+0.03°
"Mean +standard deviation.
“IMeans are significantly different within the same row at {0.05 by Duncan’s multiple range test.
NS, not significant.
Table 6. Acceptability of madeleines with different levels of stabilized rice bran”
Attribute Control SRB 10 SRB 20 SRB 30 SRB 40
Appearance 7.91+1.257 6.69+1.75° 5.50+2.06° 459+1.52° 3.94+1.88°
Flavor 6.63+1.77° 6.59+1.62° 6.50+1.72° 4.63+1.90° 5.16+2.13°
Nutty aroma 5.56+1.90M 5.78+1.64 5.41+1.64 6.00+2.16 6.00+2.51
Chewiness 5.84+2.11% 5.72+1.82 5.47+1.72 6.31+1.69 5.13+1.95
Moisture 5.22+2.20%° 5.34+2.03% 4.88+1.84° 6.00+1.88° 4.41+1.76°
After feel 6.09+1.69" 5.31+1.94 5.47+1.74 5.84+1.80 5.50+1.85
Nutty flavor 5.44+2.21% 5.84+1.72 6.09+1.40 6.31+1.62 5.69+2.13
After taste 6.41+1.93% 5.97+1.62 6.09+1.57 6.34+2.03 5.41+2.06
Overall acceptability 6.34+2.25° 6.25+1.85° 6.00+1.55° 6.53+1.68° 6.03+1.88°

YMean +standard deviation.

““Means are significantly different within the same row at £X0.05 by Duncan’s multiple range test.

NS, not significant.
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of vlefstel #3 3715Ke AL Hson vzt 540 TaH
Sjo] g 713 AR WekET, WYL st vl ol
S71etl met Zashs FAIE HA2H SRB 300] ti2HE &
< w2 6.31x1.69% YEHIR oM FoJZQl Afol= I =
T AFO Ee YERY Algdelu gt ofye} it
RS 7|A]= 84 F SIL}E(Devina & Elizabeth, 2013), SRB 10
€} SRB 30°] o] s o &2 g2 YERHCH 11 5 SRB
300] 7Fg 713 %7t A WeRETh Zolzta} $ol= obget v
ol Blgoto] thar adhs AdS UERilen S5k o
o w7 el wet dAEes F7KIoH SRB300]
631£1.62% 7V & 7|9 S WERth AukARl 7|2 oflA=
SRB 30°] 6.53+1.68% 7} =2 £X& B o, thxE 2 10%,
20% H7RE BAXCE FYulRE Alol= /It (p>0.05). 7=
L= AR A= E/dolu ZiRlel Aol SJ3) WreiRl=d] vl
A e FAEET 2] 143 gkt o] E4o|n o] & Q5|
712% 7 Al ARG flo]l 2 & ditkal AZHETHChoi,
2013; Shin et al., 2017; Yoon et al., 2024b). QJTo|A= AT} 1)
4 AR g0 Aaste U Helort BB 253
89, AR 12ES TeislelS i SRB 300] 4 Ae
HA7Fgolztar wekE

of
B A= PGSt ul7H(SRB)S 0~40% 71t Huo] £4 E4

W39t} Bul SRB A7}k 7B =2 SRB 400] 47.67
mLE 7Fg E9ton, 2] 43.00 mLE W2 32 UEiH:
H]-822 SRB 3lfof| H]#[5le] SRB 400] 2.36%= 7P #Hal, T
A 793 Aol HolA| Akt niE39] pH= SRB 3o
HFsto] {2124 02 A4S O W (p<0.05), ERtd> thEo]
1921%2 713 =9¢om SRB 3] HlFoto] fo8 0= Fhavst
At F7IEAES EeEFe] 2o} vhHlH|sie] SRB gHgol 7t
%} 2 SRB 400] 12.17%= w2 #Z Yepth Mx =74 Z3t
L*3hZ SRB 7150] 7130l we} ol o0& 4silon, a*
3} b3k S716lSith. DPPH E ABTS 2tz AASYS iz
0| ZHE 24.92%, 3491%Z 7} W9row SRB 402 7hzt
80.95%, 75.10%= =2 2oz AASAS Uetilth 848 54 2
I A, A4, P, B9 dixdto] 7R A YEeH,
SRB 710 S71SE o8 oR HAeigly @ ide |2
Aol zlol= flloy Hasls A Bt 713 % B/t A
o, ¥ E5F, Fle dixdo] 7P =eH 4= JEu
YA AJoli= HolR] gkoLt SRB 300] 7H =9k, 2kt %t
o7 tixdo] 7MY &2 @2 YR AAAQl VRke
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SRB 30°] 7Fg 94, Hto] 1 TR £910™ SRB 40°]
7Pg woktt. nhadle] 45 719w S AHsilE W vhaHlel
H7Feke SRBY| 2 30%7t Adsirial g
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