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ABSTRACT

This study aimed to analyze the quality characteristics of Financier to which sweet pumpkin powder was added. Varying
amounts of sweet pumpkin powder (0%, 15%, 20%, 25%, and 30%) was added to the flour batter. The pH and moisture
content of the Financier increased significantly with an increase in the amount of sweet pumpkin powder (p<0.05). There was
no significant difference in appearance characteristics namely the burn loss rate and the expansion rate between the control
and the experimental samples. The L-value decreased compared to the control as the amount of the sweet pumpkin powder
increased, and the a-value and b-value increased significantly (p<0.05). The results of the texture profile analysis (TPA)
showed that hardness, gumminess, and chewiness scored highest in the control and the higher the amount of sweet pumpkin
powder, the lower they were. Springiness scored lowest in the control and increased as the amount of sweet pumpkin powder
has increased (p<0.001). Cohesiveness scored highest in the control and increased as the amount of sweet pumpkin powder
has increased (p<0.01). The quantitative descriptive analysis (QDA) showed that the color, flavor, moistness, sweetness, and
aftertaste of the Financier increased significantly with the addition of sweet pumpkin powder (p<0.05). In the consumer
acceptability test, Finacier with 20% of sweet pumpkin powder scored highest.

Key words: financier, sweet pumpkin, texture profile analysis, consumer acceaptability, quality characteristics
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Table 1. Formula of financier with different amount of
sweet pumpkin powder

Ingredient (g) Control  15%  20%  25%  30%
Wheat flour 36 306 228 27 252
Swe;togzzpkin 0 54 72 9 108
Almond powder 30 30 30 30 30
Sugar 76 76 76 76 76
Butter 76 76 76 76 76

Egg white 76 76 76 76 76
Oligosaccharide 8 8 8 8 8

| Adding sugar to white eggs and mixing (2 min) |
2

Mixing wheat flour, pumpkin powder and almond powder
(0%, 15%, 20%, 25%, 30%)

3 4

| Adding boiled butter |
3 4

| Filling 90% in volume of a pan with the batter |

4

Baking in a preheated oven at 200C on top
and 180C on bottom for 11 min

.

| Cooling |
A

| Packaging |

sieving with 35 mesh

Fig. 1. Flowchart for preparation of financier with different
amounts of sweet pumpkin powder.

Xﬂz‘d 3] ZA]o & Stomacher lab blender(Bagmixer 400
VW, Interscience.fr, Saint Nom, France)Z speed 44 154
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(MA35, Sartorius AG., Goettingen, Germany)Z =73} th
AEe & 33 8 SHste] Fdas Jehdch
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Baking Loss Batter weight (g) —Financier weight (g)

x 100
rate (%) = Batter weight (g)
Experimental batter weight (g)—
Leavening Experimental financier weight (g) 100
X
rate (%) = weight of Control batter (g)—
weight of Control financier (g)
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Table 2. pH, moisture content, baking loss rate & leavening rate of financier with different amounts of sweet pumpkin powder

Sample pH Moisture content (%) Baking loss rate (%) Leavening rate (%)

Control 6.79+0.05" 15.79+0.10 15.23+2.18" 100.00+0.00"
15% 6.84:+0.03% 16.284+0.43¢ 13.99+3.25 92.79+16.66
20% 6.89+0.03% 16.36+0.35% 16.16+2.99 106.87+4.75
25% 6.94+0.01° 16.81=0.092 17.2342.33 114.17+7.04
30% 6.99+0.02° 16.90+0.47° 16.58+0.64 110.59+18.33

F-Value 23.10™ 8.845™ 0.80NS 1.60NS

D MeantS.D.

NS Not significant.

24 Values with different superscripts in the same row are significantly different at p<(0.05 by Duncan’s multiple range test.

ok

* p<0.01, ™" p<0.001.
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Fig. 2. Photograph of financier with different amounts of
sweet pumpkin powder.

Control : flour added with none sweet pumpkin powder.
15% : flour added with 15% sweet pumpkin powder.
20% : flour added with 20% sweet pumpkin powder.
25% : flour added with 25% sweet pumpkin powder.
30% : flour added with 30% sweet pumpkin powder.
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Table 3. Color value of financier with different amounts of sweet pumpkin powder

Sample L a b
Control 72.41£0.149° 3.34£0.01° 30.61+0.12°
15% 67.35+0.45° 9.06+0.03¢ 51.00+0.11¢
20% 66.32+0.02° 10.4320.01° 52.44+0.04°
25% 65.73+0.22° 10.59+0.03° 55.15+0.06°
30% 62.32+0.03° 12.89+0.02° 57.67+0.05°
F-Value 2,783.87" 101,449.50™" 53,167.07"
D Mean+S.D.

24 Values with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.

* p<0.001.

& Lee MG (2013) 19} Jung SH 5(2013) 1, Park JH
(015) AN T eaul Fie] Hriefo] SrHEE 1
=rb Aagiva Hauste] £ A3 22 FgFe 2k

A% (a value)= HET7F 3342 7P wgka, Tt
7 30% H7F AdT 1289 7P B3iTh dEupbE
H7to] S7Mdrs feldom H7 B7HEATHp<0.05).
Lee SM & Joo NM (2007)37-9} Lee JH & Lee MG (2013)
Aol = deuprhert S7MEsS AR value)gtol
frojHez S7kslival Hauste] & Ay dAlsksith
TGRS M7k ~HA] Aol A FH 5 (Lee GS &
Han GP, 2018) A7olA = A Z(a value) #ko] =47}
14.98, @out B9 3% tiETET =%y 6%, 9%,
12% H7Hre daTEeh @A Utk Baste] 2 ¥
e Gy

(b value)= =77} 30.61, 15% 2@ T7F 51.009}
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£ HATHp<0.05). Kim JM %—(2004) A9} Lee SM & Joo
NM(2007) AdTellM= &M= Yehf= bate] dsHke]
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adal, A e} A Ee fo|How Frtete e
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7S A7 S 82 E(Jung HA 5 2011), o

oS- A 713k Ag(Lee JH & Lee MG 2013), 58S A7}
o FHH(Jung SH 5 2013), ©34-& xdﬂz& A (Kim TH
& Kim HJ 2016), D‘rgﬂ‘-‘ﬂr‘ﬂa‘% A7k =4(Park JH %
2015) Aol A A|Fo] Ao} Tt Frkehe Ae &
o] SR carotenoidsAl Ao 7]Qlgkc) E’.FL%]- =
7 9] Aol e gk 2 Stol| A Bl FEF= A
A AFS e A S5 e o] mfelok
2 933 Fhepist whe-g d oA Idaldo] Aol Zlajxl
Ao = dActErh

30 rlo

ﬂ

5
Gy HrbES 2Elste] Alzg fdAlde] X,
3 4] Table 4%} v} 7 X(hard-
ness)= 2?7} 492.76, 15% AT 430.36, 30% AT
264.87% FH7VeEko] SU1dE AAasky. e A(springi-
ness)< thET 0.82, 15% AFT 0.83, 30% @6&? 0918
A7tEo] S/ oA o2 718 (p<0.05) A=, &
= Witk Lee CH 5(2008)] &1
ok B ﬂ%zﬂ o] TV E foldes
g5 BEAth 23 (cohesive-
ness)< =77} 0.59, 15% Nzﬂ? 0542 =T 15% A
AP A Apel7F Aok (p<0.05), T2 20~
30% AP FoA Q1 Abol= gl A (gumminess)
& ET7F 293.93, 15% 2T 261.86, 30% AT 174.68
B2 A7V S71EE folA o2 skl thp<0.05). A
3] (Chewiness)S 77} 251.50, 15% AATE 225.76,
30% A& 157.992 H7lko] /18R gojdog 7ha
IR THp<0.05). L7IFE H71g 2] F2Ed(Bae JH
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Table 4. Texture profile analysis of financier with different amounts of sweet pumpkin powder

Sample Hardness (kgy) Springiness (kgy) Cohesiveness (kgy) Gumminess (kg Chewiness (kgy)

Control 492.76+21.03"* 0.82+0.01" 0.59+0.01"° 293.93+12.13"" 251.50+6.98"
15% 430.36£6.28" 0.83+0.01% 0.54+0.01° 261.86+43.31% 225.76+51.29%
20% 400.80+15.69° 0.86+0.02™ 0.57+0.02° 232.60+3.16™ 199.37+5.56™
25% 312.206.56" 0.89+0.00° 0.58+0.01° 208.61+17.26% 183.41+18.47*
30% 264.87+8.05° 0.910.31° 0.58+0.00° 174.68+1.10° 157.99+4.72°

F-Value 150.50™" 15.28™ 9.49™ 13.72" 6.46™

D Mean+S.D.

24 Values with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.

“p<0.01, " p<0.001.
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= A< Aoz} fideh Fulat TaEk 7o FhEE

o] =&FES 4,783.00 pg® G uI7LES] HrlEko] FlekR
= o) s =ghalo] 712 E] 0] =(carotenoid) 7} &
7FE]o] o] Raxl Ao 2 Al HTtHFoodsafetykorea 2020).

ggAlel o] Fvl(flavor)e WET 0.87, 15~30% A&+
6.59~10.69= 27 Q1 ZFo| 7} ) 3(p<0.05), 25%<} 30% 2
e FelAQl Aoz gl £ (moistness) = & HF
7HEe] Aotk SV E gzl viE) A8 el
A o7 F7V8I 3(p<0.05), 25%9F 30% A TFE Fol 20l
2ol 7b AT

Helsweetness)S 277} 6.34, AT 7.46~1042E 3
7Veko] ZVESE G o g Z7}balthp<0.05). ek
o] UG 7k ©raure] Hrlero] FUVEFE Tk A
Sl =7 AL dauty) He uke] PR 2 gkt
J(Kim SR & 2005) Ag-ollA Atzte] =7} 12~14 °Brix
ZF&=lld ToHte] §xrt 14~16 °Brix® #UHaL gt @S
who] Gt HlwA ol JFFs mzl o s AlmETh

I GAE Ha it T2 qictol] Hi= Bt Fu|(after taste)

0.

Table 5. Quantitative descriptive analysis of financier with different amounts of sweet pumpkin powder

Sample Color Flavor Moistness Sweetness Aftertaste
Control 1.95+1.51M 1.17+1.17¢ 6.59+2.09° 6.3442.19° 3.49+1.90°
15% 6.66+1.47° 6.59+6.59° 8.45+2.12° 7.46+£2.32% 6.74+2.16
20% 8.20+1.24° 7.65+7.65° 8.62+1.91° 8.21+1.91% 8.08+1.87°
25% 10.34+1.36" 9.64+9.64° 10.30+1.70° 8.67+2.25% 9.8442.12°
30% 10.64+1.74° 10.93+10.93 10.42+1.85° 9.2242.61° 10.18+2.15°
F-Value 92.15™ 68.67"" 11.06™ 3.88" 28.26™
YMean+S.D.

24 Values with different superscripts in the same column are significantly different at p<(0.05 by Duncan’s multiple range test.

*p<0.01, ""p<0.001.
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Lee JH & Lee MK(2013) 917-ol|A] ©@ule] A7to] 2] 8-S
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=t ole A2 FEe] 24 i VTR sl 11743l
O]iﬁ}h oju|x] ¢} F3HTta B auskeith T K flavor)

< xFo didTe 794 AolE EA3(p<0.05), 20%
APF7F 7V =4 BrbE o AEAgte] folAQl At
ol ATt TdoH} JHFE UM S QT2 E(Jung HA
T 2011) AN E gFe] 7| S =7} Fe A<l Aol 7} ik
Haste] B el e 7AekS BT Lee JH & Lee MK
(2013) Ao A = gFol] T) ‘J 7155 7P A7 o] SV E
7kt oAl aske 7d3e Blohal stof EdTte}
2o AL Vet == U(m01stness)—4 NEeE AUV
o] 7142 goH o7 Z71819) 3 (p<0.05), 30% = A E

j]jé:;j %O]'}‘] O]— Eki(ﬁ—:—au@
T} 7P Folgith 2 e et Hhtaste)o] 7] 3 o)A
= tExTe AP {FolAl AtelE B ATHp<0.05).

25% AET7E 7P A HrbE e, At ol
ol Aol fiuTh wraut RS 3 71ek Ae)(Lee JH & Lee
MK 2013) 7oA % 22 23S Btk dAQl 7o e
(overall acceptability)= 20% A& 5.160.2 79} th2
A7kt Boh =& H7HE Wekal 20%>25%, 30%>15%>th &
T o2 B FrEA tETeh Akl felF el
ZFo] 7F A ATHp<0.05).

U7LRe Hrleke
25%, 30%= delslo]

PhRe] S 0%, 15%, 20%,
Ful g Ga]oe] A EXS
EAA e vE3 2 Alello] pHO} FEAFS T35
W7ol bl & = froHor FrkeIAthp<
0.05). 2 542 #7] &8 FFES ©oy 717
A7Vgel S7VErs STk oy, dxTek @3l
FrolA Afol7t A @ sEt vgAlole] i Lt thx
Toll vlal] dute] Hrlgro] S TS wolxla, A=
a9t AT bgke Fold oz 718k tHp<0.05). B4
AAD Gauk 5 3ol e] Axel A4, KL Hrteke)
Z7kol wheb 918 o2 7H438H tHp<0.05). JMA] H
ABE Mz 15% AEF= A0 A7t A
(<0.05), ThZT-9} 20~30% A& F-7ke] #2749l xMc 9
Atk g2 dauke] Hrhiko] Sk whet oA o
2 71 ATHp<0.05). TsAl & H A BAREA A
gHbe] Hrtgko] Woldas FgAldle] A, gn|, 53,
ub, e feldo® KA tH(p<0.05). BT 30% &
H7F 71 =A vEbsth ©sE gdalole] Avar] s
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Table 6. Preference acceptance test of financier with different amounts of sweet pumpkin powder

Sample Color Flavor Moistness Taste Overall acceptability
Control 4.01£1.73"" 3.95+1.57° 3.98+1.37° 4.18+1.33° 4.15+1.44°
15% 5.15+1.23" 4.81+1.29° 4.58+1.37° 4.88+1.24° 4.98+1.27"
20% 5.01+1.23" 4.95+1.33" 4.94+1 26% 5.01+1.23" 5.16+1.08"
25% 5.15£1.27° 4.66+1.38° 4.95+1.33% 5.13+1.42° 5.14+1.40°
30% 4.33+1.48° 4.68+1.41° 521+1.31° 5.01+1.15° 5.14+1.23°
F-Value 11.28™ 6.16™ 10217 6.97™ 9.00™
" MeanS.D.

" Values with different superscripts in the same column are significantly different at p<(0.05 by Duncan’s multiple range test.

™ p<0.001.
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=4 )= 20% HEF T
T2 30% AT, %W*fﬂ 7NEEE 20% AET 7
= 1

3T

Al Uepgeh shdAldlel ERA91 SR izt

15% ARFE 42 Aol7k G, tHETS 20~30%
287 Fe149 Folsk ATk p<005). Wb BE

g s Aol = ©5E /RS 20% ARkl Al zshe Blel
7P Adsitta AdEh ol2A dIGHoRE 9
Tk UAER deoE AT AR gAviEle] & A
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