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Quality Characteristics of Madeleine Prepared with Different Vegetable Oils & Fats
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ABSTRACT

In this study, butter and egg used in madeleine manufacturing were replaced with various vegetable oils (margarine=MA,
vegan butter=VE, coconut 0il=CO, and canola 0il=CA) and soy milk, and the madeleines were evaluated for their quality
characteristics. The surface color of the madeleines showed no significant difference in the L and b values of all samples.

However, a

significant difference was obtained in the a value (p<0.001). Conversely, significant differences were obtained in

the L, a, and b values of the inside of madeleines (p<0.001). There was no significant difference in pH or moisture contents
between samples. For crude protein, VE was the highest at 8.07%, and BU was the lowest at 7.43%. (p<0.001). For crude fat,
BU was the highest at 20.90%, and there were significant differences between the samples containing vegetable oil (p<0.001).
Evaluation of texture characteristics revealed that CA was high in hardness, gumminess, and chewiness, and CO was high
in springiness, cohesiveness, color, texture, and taste. In quantitative descriptive analysis, VE showed higher score than other
madeleines with vegetable oils in moistness, oily taste, surface color, and inside color (p<0.05). In the consumer acceptance
test, BU was highly preferred. CO was most preferred in color, texture, taste, and overall preference among the madeleines with

vegetable oils (p<0.001).

key words: madeleine, vegan, vegetable oil, texture, consumer acceptance test
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Table 1. Ingredients of madeleines with different vegetable oils & fats

eedient Sample” BU MA VE Co CA
Wheat flour 100 80 80 80 80
Sugar 100 50 50 50 50
Almond powder - 20 20 20 20
Oil & fat 100 40 40 40 40
Egg 100 - - - -
Soybean milk - 80 80 80 80
Baking powder 2 2 2 2 2
Baking soda 1 1 1 1 1
Salt 0.5 0.5 0.5 0.5 0.5

Total 403.5 273.5 273.5 273.5 273.5

D BU: butter, MA: margarine, VE: vegan butter, CO:

coconut oil, CA: canola oil.
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| Weighing ingredients |

l

| Melting fat at 40~45C |
l

| Adding vegetable oils & fats to sugar (2 min) |
l

| Sieving flour 35 mesh |
l

| Adding wheat flour, baking powder, baking soda, salt |
l

‘ Mixing all ingredients ‘
l

| Cold aging at 6°C (2 hrs) |
l

| Filling 25 g in madeleine pan |
l

Baking in a preheated oven
(For 20 min at 1807C/1607C)

l

| Cooling |
l

| Packaging |

Fig. 1. Diagram of making madeleine with different
vegetable oils & fats.
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Baking loss — Weight of madeleine (g)

rate (%) x 100

Weight of madeleine batter (g)

—_—

nEEe] EFols T T 1AIRE AR AR E i3
TG TR A ol R A2 T il EolE mm TR
bgxg A2 (CD-15APX, Mitutoyo Corp., Kanagawa,
Japan)E ©]-&sto] 33] WHE =3 gk Feksith
nhEle] Bl P& 3 ARE AR AIRE TR
s o g 243 tLim HS 5 2021). ®A] 200 mL H]#
o F4& AL ¥ F9E 57510 31, Bl 200 mL H]A ] T
© phERIS Y 8 AL H vl el 3ol =)
& O, B2 F282 295 100 mL vl Aol Hol ¥
o8 ZHck 38 W 2gstel YRgoR FHA

nlsde] ¥ Alz2 27 Zet diS AR (Chroma
meter, Konica Minolta, Tokyo, Japan)E ©]-&3dle] L(HX%,
lightness), a(Z %=, redness) b(BM =, yellowness) k= &
33] yhRste] 5% & HEg o2 YeEhATh AHES 3
< 9 A F(standard plate)2] A2 L=96.09, a=0.09, b=1.89%1
o} AAA 9l A= 2}o|(overall difference)s HE]Z THE v}
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a0, wlo|F avhe] ekl whet dzke)ido] #A vEhdth
3 B33t A3 {FARE 23S B thHwang SY & Kang
KO 2013).

TS BUZE 12.57%°1913L, VEZF 13.84% % 7MY =
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CA Ateldl= frefmlgh 2fo|7} §19laL, BUZE 53t 4], CO
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Table 2. The pH, moisture contents, crude protein, and crude lipid of madeleines with different oils & fats

Sample pH Moisture contents Crude protein Crude lipid
BU 9.13+0.14 12.57£0.47° 7.43+0.30° 20.90+0.56"
MA 9.1240.08 13.60+0.46° 8.00+0.10° 16.29+0.85°
VE 9.07+0.06 13.8440.39° 8.07+0.07° 14.83+0.48°
(60) 9.1440.06 11.68+0.21° 7.79£0.03% 15.93+1.00°
CA 9.07+0.04 13.73+0.42* 7.61+0.04™ 18.63+1.18°
F-value 0.54" 16.13™ 9.97™ 22.81"
Mean+S.D.

NS. Not significant.

*7° Values with different superscripts in the same column are significantly different by Duncan’s multiple range test.

ok

" p<0.001.
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Table 3. Baking loss rate, height and volume of madeleines with different oils & fats

Sample Baking loss rate (%) Height (cm) Volume (mL)
BU 13.82+1.32° 3.20£0.15° 58.20+2.68"
MA 15.98+1.06® 2.72+0.12° 44.60+0.14
VE 17.52+1.42° 2.63+0.16° 46.80+1.30°
Cco 15.600.79" 3.07+0.14° 51.00+1.87°
CA 16.11+1.46® 3.39+0.11° 53.80+2.38"
F-value 570" 25.56"" 38.08""
Mean+£S.D.

24 Values with different superscripts in the same column are significantly different by Duncan’s multiple range test.

" p<0.01, ™ p<0.001.



34 S - o174 - ool - 21738

Hotrlol RAHEMERS

Fig. 2. Photograph of madeleines with different vegetable oils & fats.
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AERA7] WEe 2 Azt nheba] Fu7t 24 U Z e
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2 #2499 th Kim CH & Cho KR(2010)2] AFollA #<
SHA HdE 7] ¥ (air cel)e FI o Aol Fegedd 4
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e FAE o83 nEdle] Mx Z4 2 Table 49
Fig. 29} 2t} EH A(surface color)e| 81715 YERE W=
(L-value, lightness)®} 2 %= (b-value, yellowness)= 52]2]
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o7} ekt tx79 BUZF 9.972 714 =7 Vel
om, VE7} BUY| 77 A =S UERiTh MA, CO, CA

A7) §94921 2ot itk Hwang ES & Lee SA
(2021)°l1 A g FT} opu|r]el] o] 3k ¥l g who]op= vk
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=t 37t A7 A el 2ot Ag el VEZ) A
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o}, @ (inside color)S M=M= tlZT BUZ} 62.15,
MAZ} 62.94, CO7} 61.78% £l =to|7} gigit}h. VE
52.62, CA7} 53.08 2 +-9]2<l zto]7} 13 BU, MA, COX.
o} tha o B A Btk old Ade @S As] sl
HA7ve FHe] Ao Wk JakE vzl AeR HFdEnt
(Park MJ & Yoon HH 2021). A Ee|AE VEZ} 0.930.2
= Yebta, BUZF 2358 WA Yl 34 == BU
7} 23128 7P A vk e, CA7E 7P B 15772
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FHA A Ao} T oA A =rE BUAA =] U
Ebga, iz BUSRe] AAZ Q] A= Alo](overall diffe-
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o] W3lE Hm EH M (surface color)= MAZ} 7.46, VE7}
6.31, CO7} 8.59, CA7} 9.59= 3] &A1&+ x}0](6.0 )7}
A< & F AT G (inside color)= MAZ} 5.75, VE
7} 11.76, CO7} 6.45, CA7} 11.99%2 Yeh} 3] g3k =}
°]7H6.0 ©173) Uos & F7F UATE o3 A= G
il Aol we HolA EAS= rho] ok 2 (Maillard)
w3} Sl wkgof olaf M=o S vl Ao g Hol
THChoi OJ % 2019).

4. =zt
4B FAE o83 TS 247 34 AIE Table
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Table 4. Surface and inside color values of madeleine with different vegetable oils & fats
Surface color Inside color
Sample
L value a value b value AE L value a value b value AFE
BU 55.07+0.67 9.97+0.11* 25.354+0.49 62.15+£2.65° —2.35+0.31° 23.1240.69°
MA 55.34+£12.70 3.68+1.29° 21.3444.42 7.46 62.94+1.86° —0.03+0.06" 17.91£0.40° 5.75
VE 51.50+1.75 6.19£2.19° 21.76+0.77 6.31 52.62+0.55° 0.93+0.46" 17.04+0.56° 11.76
Co 60.43+1.83 3.6740.83° 23.16+0.31 8.59 61.78+1.67° 0.02+0.23° 17.12+0.23" 6.45
CA 50.67+2.00 3.3840.44° 19.93+0.68 9.59 53.08£0.47° 0.46+0.20™ 15.77+0.13¢ 11.99
F-value 1.32" 16.07" 3.02% 29.33" 60.18™ 12047
Mean+S.D.

NS: Not significant.
24 Values with different superscripts in the same column are significantly different by Duncan’s multiple range test.

™ p<0.001.
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Table 5. Textural characteristics of madeleine with different vegetable oils & fats

E %‘ﬂ 3} H]—%Eﬂ?’/] 78]3]:7(4 U}\]_vhrl‘/\q 7;]34_&:
A o] A A (surface color)2 BUZ} 7}

Sample Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness Resilience
BU  666.02+76.53" —0.15£0.14 0.85+0.02° 0.70£0.01°  466.16+58.79°  397.93+59.69" 0.29:£0.00°
MA  489.78+58.85™ —0.67+0.59 0.83+0.04° 0.700.02° 341.83+49.83%  283.41%50.46" 0.29+0.01°
VE  363.74+29.17° —0.50+0.34 0.89:£0.01° 0.76£0.00°  277.29£21.62°  246.81+21.25° 0.38+0.00°
CO  580.09+139.43®  —0.73x0.41 0.8420.01% 0.69+0.03° 399.31+92.78"  336.32+76.68°  0.31£0.01°
CA  483.28+10.89° ~1.32+0.55 0.88+0.02" 0.750.02° 360.70£16.43%  317.72+20.59®°  0.38+0.01°

F-value 6.50" 224" 472" 9.91" 4.80° 3.69° 75.13""

Mean+S.D.

NS. Not significant.
*7° Values with different superscripts in the same column are significantly different by Duncan’s multiple range test.

* p<0.05,

™ p<0.01,

' p<0.001.
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Table 6. Quantitative descriptive analysis of madeleine with different oils & fats

Sample  Surface color Inside color Aroma Glossiness Coarseness Moistness Oily taste Nutty taste
BU 11.724220°  6.4043.09°  9.24+3.11°  6.34+3.19° 11.5541.83*  6.1743.10®  6.90£3.90 8.54+2.65"
MA 6.08+3.09°  6.88+2.73°  6.91+2.67° 5.08+2.75 10.00£2.27°  4.98+3.11° 6.39+3.65 6.68+3.51°
VE 8.36£2.08"  8.86£1.99"  7.91£3.07™  8.35£2.27% 7.68+2.49°  7.20£3.07° 7.16+3.18 7.67£3.02"
CO 7204215 8.36£2.51° 8454297 7.76+2.29° 740£2.51  6.00£2.63°  6.81+3.32 8.26+2.40°
CA 7.25£2.45° 8.5242.08°  7.48+2.75™  9.08+2.30° 6.43£3.05¢  5.4242.62° 6.90+3.41 9.0243.24*

F-value 3586 8.51™" 424" 17.42" 3279 3.75" 0.28" 4.06"

Mean+S.D.

NS: Not significant.

a4 Values with different superscripts in the same column are significantly different by Duncan’s multiple range test.

skt

T p<0.01, ™ p<0.001.

A vERga, A3 o040 Abelrt UATHp<
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Table 7. Consumer acceptance of madeleine with different oils & fats

Sample Appearance Color Flavor Texture Taste Overall preference
BU 5.16+1.45° 5.36£1.14° 5.30+1.33" 5.64+1.62° 5.84+1.04° 5.74+1.17°
MA 3.80+1.51™ 3.70+1.68° 3.52+1.20" 3.64+1.51° 3.54+1.23° 3.30+1.09°
VE 4.32+0.89° 4.02+1.33" 3.94+1.39° 3.78+1.22° 3.72+1.18° 3.2241.18°
Co 4.30+1.62° 4.44+1.18° 3.91+1.36™ 3.78+1.23° 4.26+1.61° 4.08+1.72°
CA 3.24+1.74° 3.80+1.36° 3.3241.73¢ 2.54+0.18° 2.62+1.16° 2.52+1.13¢

F-value 11.65™ 12.50™ 15.00" 37.81 4451 46.09™

Mean+S.D.
24 Values with different superscripts in the same column are significantly different by Duncan’s multiple range test.
" p<0.001.
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