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Quality Characteristics of Madeleine Added with Mulberry Powder
According to Drying Conditions

Min-Ae Lee * Mi-Lan Park - Gwang-In Byun'”
Dept. of Food Science, Yeungnam Universily‘”

Abstract

This research intends to examine the quality characteristics of madeleines after adding drying frozen
mulberries by freeze drying and hot-air drying, making them powdered. The general ingredients and
physiochemical characteristics of each specimen were measured, compared and analyzed. Madeleines were
made based on the recipe set in practical examination of bakery technicians, in which each specimen is added
with 0%(control), 1%, 3%, 5%, 7% of mulberry powder depending on the quantity of flour. And then, pH,
chromaticity and texture were measured and consumer preferences were grasped by sensory testing. The test
results are as follows. First of all, pH was low in the group added with hot-air drying mulberry powder. In
chromaticity, brightness(L value) was reduced in comparison with the control group as the addition rates of
freeze-drying mulberry powder and hot-air drying mulberry powder increased. Red chromaticity(a value)
increased more when adding hot-air drying mulberry powder rather than freeze-drying mulberry powder.
Yellow chromaticity(b value) was reduced as addition of mulbernry powder increased. Hardness and elasticity
of the group added with freeze-drying mulbenry powder showed significant differences as addition of mulberry
powder increased. Cohesiveness and gumminess was reduced as the addition increased. Hardness of
madeleines added with hot-air drying mulbenry powder showed significant differences by addition rates of
mulberry powder. Elasticity increased by the quantity of mulbeny addition. Cohesiveness was reduced as the
addition was reduced. Gummines increased as the addition increased. As the result of sensory test on
preference, the preferences of the group added with 5% of freeze-drying mulberry powder and the group
added with 7% of hot-air drying mulberry powder were the highest.
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{Table 1> Formulas for madeleine added with mulberry fruit powder

(2
Ingredient Control MPM1" MPM3” MPM5” MPM7"
Weak flour 400 396 388 380 372
Mulberry fruit powder 0 4 12 20 28
Sugar 400 400 400 400 400
Whole egg 400 400 400 400 400
Butter 400 400 400 400 400
Baking powder 8 8 8 8 8
Salt 2 2 2 2 2

1) MPM1: Mulberry fruit powder ratios 1%
3) MPMS: Mulberry fruit powder ratios 5%
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2) MPM3: Mulberry fruit powder ratios 3%
4) MPM7: Mulberry fruit powder ratios 7%

(1) PHEAS) pH 373

QURLE H71e PFEANY pHE AR 5 gol
579430 mLE ¥ 9AEE(3000 rpm, 10%)
3} No.2 A2 oJ7}-= 3+ 5 pH meter(Orion
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THPark GS et al. 2008, Lee SM- Park GS 2011).
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{Table 2> Measurement condition for texture analyser

=/547] EZ-S Shimadzu
Parameter
Condition
Option TPA
sample size 20x20x10mm
Load cell 100N
Speed 50mm/min
Distance 10mm
Probe 100mm compression plate
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{Table 3> Proximate composition of freeze dried and hot-air dried mulbernry fruit powder

Composition FDMP" HDMP” t-value
Moisture 14.41+0.40 14.43+0.49 0.06
Crude ash 4.64+0.09 4.44+0.29 -1.11

Crude protein 6.55+0.10 9.26+0.81 573"
Crude Fat 1.11£0.08 4.96+0.29 22017
Crude fiber 3.12+0.66 5.41+0.16 587"

The value is meant+S.D.(n=3)

UFDMP: Freeze dried mulberry fruit powder
“HDMP: Hot-air dried mulberry fruit powder
“p <001, "p < 0.001
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{Table 4> pH, acidity and color values of freeze dried and hot-air dried mulberry fruit powder

Color
C iti H Acidit
omposition p cidity L a b
FDMP" 4.87+0.06 0.30+0.02 38.85+0.01 3.22+0.03 -0.85+0.01
HDMP? 4.67+0.02 0.2620.01 35.98+0.01 1.43+0.02 -0.060.02
t-value 496" 4117 -608.82"" 90.77"" 83.09
The value is meant+S.D.(n=3)
UFDMP: Freeze dried mulberry fruit powder
HDMP: Hot-air dried mulberry fruit powder
“p < 0.01, "p < 0.001
o] pHE 4.87, AF= 0302 YEREO ™ HE(LE) St vl pH =423 += <Table 5>9} Z2Th
£ 38.85 AAT(@iHE 3.22, FNEbIHE -  QUEDS Utk wet wpEde] pHY A
0.85% UElgth 9E Azt EEe] pHE 467, sk A4S UJeliletd ole 32<43(2008)2]
t]

AT 0262 UEREO M WE(LEHE 35.98, FA
S@ihHe 143, FAEbIHE -0.06% JERGTH
AzzAE Yoy pHe Wesdxzey

o] frelHoE w9k Lgke WEAELY

r
2 F

~

o]
o] froHo® Fof By|7h B Ao =
BE ATk agh I WEHX U] £ F
25 VERo] #& W] A3 Ao ekt
ok b3t WEHEeTETo] -0858 FAE
o] 7ol w9 A3k Ao SAHJIG &, ¥
Qo] AFAZ T EL Hlg| ¥al H3
o AL v F OF BF 555 YE
ol FAEE yehlizlen 1 FolMe ¥ed
ZoTRTY FMETt & AR ek
AEs WEHzeTRTe] foHos A4 =
4 H Ak

2. QU|FL &Y} njSHlel EX £4

2) O=HIo| M

U WtEs g vy AEE =
A3t A= <Table 6> 2t} BE(LIH=
T7F 74092 7P =4 YEboH, WEeidxe
gy g3z Ede Hrkso] wes
2 44267} 472602 )29} vlwsl BiA) e}

ha|

e}

_—

Stk AAEEh)E 2T 4922 7
7Pk AR Yeigton d3dxe

< WHle Wt YEiEHETs

L g

e
Moo mg

v

=)
f
)
N
1
k1
L
of\
N
%
rr
PR
o
i
T
~ —~
A

)
H
to
a
g
iz
o
DX
ot
o
N
o)
o
R
rr
)
1=
ki
S

{Table 5> pH of madeleines with different rates of freeze dried and heated-air dried mulbenry fruit powder

Rate control 1% 3% 5% 7%
FDMP" 7.83+0.02° 7.91+0.02° 7.48+0.01° 7.29+0.01° 7.16£0.01%
HDMP? 7.83+0.02° 7.71£0.01° 7.47+001¢ 7.42+0.01° 7.10+0.01"

The value is meant+S.D.(n=3)

*" Values followed different letter in the same row are significantly different according to Duncan's multiple range test(p<0.05).

" FDMP: Freeze dried mulberry fruit powder
? HDMP: Hot-air dried mulberry fruit powder
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{Table 6> Color values of madeleines with different rates of freeze dried and heated-air dried mulberry fruit

powder
L a b

Control 74.09+0.02° 4.92+0.01° 26.12+0.00°
1% 58.0120.04° -1.66£0.01' 11.70+0.01°
—— 3% 57.66i0.03: 1.89i0.01i 8.24io.011i

5% 45.64+0.02 1.78+0.01 3.95+0.03
7% 44.260.03" 3.16+0.02° 3.93+0.02"
1% 63.92+0.02° 0.87+0.01" 15.1240.01°
HDMP? 3% 57.49i0.02: 1.17io.02:' 11.28+0.00°
5% 50.73+0.02 1.92+0.01 8.37+0.01°
7% 47.26+0.02¢ 3.61+0.03° 7.28+0.018

The value is meantS.D.(n=3)

* Values followed by different letter in the same column are significantly different according to Duncan's multiple rage test(p<0.05).

" FDMP: Freeze dried mulberry fruit powder
? HDMP: Hot-air dried mulberry fruit powder
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{Table 7> Textural properties of madeleines with different rates of freeze dried and heated-air dried mulberry

fruit powder
FDMP" HDMP?
Control
1% 3% 5% 7% 1% 3% 5% %

Hardness  7.27+0.47° | 7.06£0.60% 5.03£039% 631£0.22° 8.46£0.21° | 6.60£0.41° 7.38+0.37°  8.64+0.49" 8.62+0.74°
Elasticity ~ 0.3140.01° | 0.29£0.01"  0.30£0.01°  0.08+0.00°  0.08+0.00° | 0.30+0.00® 0.29+0.01° 0.30+0.00° 0.3120.01°
Cohesiveness 3.62+0.38" | 2.42£032°  0.55:0.01"  0.6740.02°  0.46+0.03" | 4.59£035° 4.60+0.21° 5.51£0.38"  6.68+£0.47°
Gumminess 31.10£0.16°| 20.78+0.55" 17.97£0.34% 15.10+0.19" 14.27+0.94" | 34.88+0.64° 44.26+1.14° 46.59+1.30° 49.76+1.73°

The value is meantS.D.(n=3)

™ Values followed different letter in the same row are significantly different according to Duncan's multiple range test(p<0.05).

" FDMP: Freeze dried mulberry fruit powder
? HDMP: Hot-air dried mulberry fruit powder
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{Table 8> Sensory evaluation of madeleines with different rates of hot-air dried mulberry fruit powder

Control HDMP1" HDMP3? HDMP5” HDMP7"

Color Inside 2.27+1.52° 3.41¢1.10;‘ 5.00+0.98° 6.14io.99: 7.14£1.17°
Outside 2.8241.53¢ 4.00+1.11 5.4140.96° 6.59+1.01 7.45£1.01°

Crumb Size 3.14+1.39° 4.09+1.54 4.82+1.33% 5.41+1.53" 4.09+1.54°
Grain Uniformity 4.95+1.76 4.14+1.67 4.27+191 3.95+1.43 4.68+1.67
Taste Flavor - 2.91i1.66: 3.45i1.47i 4.8611.651 5.59i1.82'a
Sweetness 541+1.82° 4.82+1.74 5.27+1.55 5.45+] 53" 6.05+1.68"

Texture Moistness 4.9142.1 1bb°‘ 4.32i2.03: 5.18i1.503l:: 5.91+1.41" 6.23+1.41°
Softness 4.91+2.07 4.6842.01 5.36+1.40" 6.09+1.19° 6.27+1.32°

Overall acceptability 3.41£1.44° 3.68+1.09° 4.86+1.49° 5.86+1.21° 5.91+0.97"

The value is mean+S.D.(n=22)

*® Values followed different letter in the same row are significantly different according to Duncan's multiple range test(p<0.05).
Y HDMP1: 1% hot-air dried mulberry fruit powder
? HDMP3: 3% hot-air dried mulberry fruit powder
) HDMP5: 5% hot-air dried mulberry fruit powder
Y HDMP7: 7% hot-air dried mulberry fruit powder
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{Table 9> Sensory evaluation of madeleines with different rates of freeze dried mulberry fruit powder

Control FDMP1" FDMP3” FDMP5” FDMP7"
Color Inside 2.27+1.52¢ 3.77i1.23: 536126 6.32i1.04z 7.05+1.43°
Outside 2.8241.53° 4.05+1.09 5.18+0.85° 6.45+0.86 7.45+1.30°
Crumb Size 3.14+1.39° 3.45+1.30% 3.95+1.36™ 4.18+1.26" 4.50+1.47"
Grain Uniformity 4.95+1.76 4.45+2.28 4.86+1.78 5.36:1.29 523+1.54
Taste Flavor - 2.86+1.32° 3.59+1.65" 4.50+1.92% 5.14+1.91°
Sweetness 5.41+1.82 5.82+1.65 5.82+1.44 5.86+1.36 6.05+1.73
Texture Moistness 49142.11° 5.95+1.25 5.64+1.29™ 5.82+1.40% 5.86+1.34"
Softness 4.9142.07 6.00+1.23 5.73+£1.42 5.77+1.45 577+1.82
Overall acceptability 3.00+1.45° 3.73+1.08° 5.32+1.25° 7.64+1.14° 6.36:1.09°

The value is meantS.D.(n=22)

“® Values followed different letter in the same row are significantly different according to Duncan's multiple range test(p<0.05).

" FDMPI1: 1% freeze dried mulberry fruit powder
? FDMP3: 3% freeze dried mulberry fruit powder
) FDMP5: 5% freeze dried mulberry fruit powder
Y FDMP7: 7% freeze dried mulberry fruit powder
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