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ABSTRACT

This study analyzes the quality characteristics of chiffon cakes added with dried persimmon paste. Varying amounts of dried
persimmon paste (0%, 30%, 45%, 60%, and 75%) were added to the flour batter. With increasing amounts of dried persimmon
paste, we determined significant increase in the specific gravity and moisture content of the chiffon cake (p<0.001), whereas the
baking loss rate, leavening rate and pH showed significant decrease (p<0.001). The sugar content of the chiffon cake also showed
significant increase with increasing amounts of dried persimmon paste (p<0.001). Moreover, with increased addition of dried
persimmon paste, the TPA test revealed significant increase in the hardness, cohesiveness, chewiness and gumminess of the chiffon
cake, whereas the QDA test revealed increased color and flavor of the chiffon cake. Furthermore, significantly increased levels
of moistness, sweetness and after-taste were determined, proportionate to the dried persimmon paste quantity (p<0.001). In the
consumer acceptance test of chiffon cake, taste and overall liking received the highest score when 45% of dried persimmon paste
was added. Results of quality characteristics and sensory test indicate that chiffon cake added with 45% of dried persimmon paste
is most appropriate for manufacturing.
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A @77} S8k . em(Kim HI 5 2020), 7154
717 RARE i 174 A9 2 Fe] 80t
7Feh= FAH1°]tMoon HK 5 2004). 27802 &
T& Fdo] Am FErt Fofof shal FH- HA
o] A3 FAP} gAY A& Ao] Foh 24t 7k

6‘ w

=
© Adxd ot dujE 1 glo] FEge] "ol =

9]

oL mlﬂ

Z ol o
2o wd ol o

olr

o mx

2019). olof] ¥ AT 2 &8 A EA 0| AE A =3}
3 AFe F4 545 git}, o] 24 27he] A
H) Zjo} A2 AE N Eolol] 72 A8 RZ A S,

=
= 7k w7k elE welaat

o

1
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Ltd., Wan-gun, Jeollabok-do, Korea)S AF&-3}it). Bl E
(CJ Cheiljedang Co., Ltd., Seoul, Korea), ©Z(YJ-food Co.,
Ltd., Pyeongtaek, Gyeonggi-do, Korea), &7]&(CJ Cheiljedang
Co., Ltd., Seoul, Korea), ¥*d&(Samyang Co., Ltd., Seoul,
Korea), #]°]Z]3$H(SIB Co., Ltd., Yongin, Gyeonggi-do,
Korea)E A}-8-331 T}
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B2+ 23] 3 mixer(Zerotox, AUG company, Korea)ol] 4]
3}l 20 mesh XA (Frame %, Screen SUS, Chunggye
Sieve, Korea)ol| WEA] ARSIt A|EA 0|2 Az
Hong HH 5(2018)¢] W& Fxstslth Moon HK &
(2004), Kim JH & Kim JK(2005)3} Bong JH $(2014)¢] A
YATFE Faste] D/ S ] o] ~EE 20~
80%= 7} vl &S delste] o2l ab duEEe HAlst
Atk 23re] At FnE fAIsHA AlEA 0] 54
o el S gl G S AEaT oAl
W F ) 20|28 At A SRS oo
U AlFoll Gl IStk ool ZAAEA Ol A EHT F
ol diste] XAHlo|AE H7MES 0%, 30%, 45%, 60%,
5%= 2elste] Azt Al wExlo| A", &AFE ¢
2 A7) 208) AolFw, /18-S ¥ 208 Ao] & F
Woge oL AeHE AL g BwolAES Wa
whskloh e 7)ol = A7 (Model 5K 45SS,
Kitchen Aid Co., Joseph, MI, USA)°ll 211 speed 6914 30%
T AFS N B A" T AN gl 121 IS

=5 St
5, A ko] Aukg o] 153 HAdste] mde 944
sttt 919 Rkl edet wage] duhs du HEE F
Ao w2A 153 E3petar, VA Artke] wEgx ¥a
LA 1538] E3Fste] A|EA 0| W=g 2dsISiTh Al
EZAolZ 13 15 ecm, ©H 14 cm, ¥£°] 7.5 cm) £l
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2wy F A6l AgSan BE ARt $U 23 o
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2o o] 2~EQ] Hrleke delste] A|xg AlEA 0]
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o}, A|ZgE A|ZEA0]ZE Stomacher lab blender(Bagmixer
400VW, Interscience.fr, Saint Nom, France)= speed 4°l4] 1
¥ 33] RhRete] #Aste AR 1 g& AF s FESH
71(MA35, Sartorius AG., Goettingen, Germany)= =7 5}
th Al F 33 WS4t Fagies® YEITh

4. H|Z &H
Z7IA| ZEA 0] A9] H]ZFL AACC method 10-159 e} A
o|a Az Y T HWF FY Fo] s FAE Ao ol

o2 AFSIATHAACC 2000).

Weight of the container with chiffon cake batter (g)

Spec1.ﬁc —Weight of empty container (g)
avity =
gr(g)ty Weight of the container with water (g)
—Weight of empty container (g)
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Baking  Batter weight (g)—Chiffon cake weight (g)
loss = - % 100
rate (%) Batter weight (g)

Experimental batter weight (g)—
Experimental chiffon cake weight (g)

Weight of control batter (g)—
Weight of control chiffon cake (g)
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rate (%)
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LA EA 0] A9 pHE &3} Zo] =3t ¥= 5
g9l SF< 45 mLE 3L, Stomacher lab blender(Bagmixer,
Interscience.fr, Saint Nom, France)® speed 4|4 283+ o2
SIAZATE 4,000 rpmollA] 158 B YA EE)(Gyro 406G,
% Balg 42 g pH
meter(Docu-pH meter, Sartorius, Goettingen, Germany)2 5
g3tttz Alse F 33 vHE S5l FaEgie R vE

Gyrozen Co., Ltd, Incheon, Korea)3t

ZAAEA 0lAY] Bre vt 2ol S8t 5 g
Al 5ol 10¥19] F579E5 2L Stomacher lab blender(Bagmixer,
Interscience.fr, Saint Nom, France)@ speed 404 13 30%3t
A3 Zi T ZF A 5= Whatman No. 2 filter paper® <2}
0~54% W& 2t= Y =A(Digital Hand-held Pocket Refrac-

Table 1. Formula of chiffon cake with different amount of dried persimmon pastes

Ingredient (g) Control 30% 45% 60% 75%
Wheat flour 200 140 110 80 50
Dried persimmon paste 0 60 90 120 150
Egg yolk 100 100 100 100 100
Sugar 124 124 124 124 124
Soybean oil 80 80 80 80 80

Emulsion
Water 60 60 60 60 60
Baking powder 6 6 6 6 6
Salt 4 4 4 4 4
Egg white 200 200 200 200 200

Foam

Sugar 124 124 124 124 124
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tometer PAL-2, ATAGO Co., Tokyo, Japan)Z A}-8-3l & 33]

HHE S5l
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ZUAEA 0]AL] ME =4S Q3] A|RE petri dish(35
x 10 mm)ol] o} 2 2HA(CM-5, Minolta Co., Osaka, Japan)
£ o]&3l L3k(lightness), ak(redness)®} bak(yellowness)=
stk 2F Alae F 33 vhE SAela, 2 W
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Ao st 44 S S skl DPPH radical sca-
venging activity= Brand-Williams W 5(1995)2] A& =S
Ax WEsle] 2t AlE &9 50 uLok 2.0 x 10°*
M DPPH £ 950 uLE &3tate] A-2el4] 3021t 5HgA|
713 ELISA reader(MECASYS, Optizen 2120 UV, Daejeon,
Korea)E ©]-&3te] 515 nmollA] FFEF 43It o}
9} 22 WMH o 2 DPPH radical scavenging activity(%)S T
SR o, TroloxE XFEZEZE S 2Hd35le] Trolox

AEIHT,

15 5%

equivalent antioxidant capacity(mg TEAC/g)&

(A—B)

DPPH radical scavenging activity (%) = x 100

A: absorbance of control.

B: absorbance of test sample.

A EA 0| 2] A3 7ol A|RE 2 x 2 x 2 em
37|12 Ze} Texture Profile AnalysisS AAI3le] 273}
ZAEAo|AL] AL =]
*d(cohesiveness), 73/d(gumminess), %34 (chewiness)S =
ettt Al EA 0l A S4-E AF 50 mm ¥U-5F probeE
AH8-8Fth A 3712 pro-test speed 5.0 mm/s, test speed
1.5 mm/sec, post-test speed 10.0 mmy/s, test force 100.0 g,
distance 75%2, dlo|El= 712 & 33] WhE S7gsle] Pk
o2 Yepfdth

=(hardness), B+2d(springiness), $3
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A9 2 59 Al 2] AR FASk] RSt A=

AN 2E AdolAl ADsHAl ATttt aHAP S
= H7} 52 A(color), FV(flavor), ZZH(moistness), Tt
(taste), ARFAQ] 7] Z = (overall acceptance) ATt 7} W
< 78 A= o] &skiti(1=mF- ¥tk 7=vF ETh. 2
A= AFdietn Y] ds)e 590 ol £
THTRB-201116-HR-2020-1118).

12. EAIXE
ZE A¥Zd3+= SPSS Version 26.0(Statistical Package for
Soc. Sci., SPSS Inc., Chicago, IL, USA)S ©]-g-3lo] 3}
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o] ~E 30% H7V77) 7.43, 45% A7V 7.30, 60%
V7Y 7.25, 75% H7FE7F 1212 AuVEe] solESE &
ojF o0& FFAEATHP<0.001). o]i= Aol A& 2319
o] ~E°| pH7} 5312 F7hFe] BobdE pHY} Yozl A
o]]:]._ —1—71— ;<47}ak° = 6]— 01:7§,] I 2 *‘/‘4(Bong JHES
2014) AN =3 Frele] Hrbol S/t pHIE
oA o g adte AR Huste] B Aot 22 A
< Yehith 24 A7F A2 (Kim JH & Kim JK 2005)2] 4
= & &d9] Hrteko] S7MESE pHYL 2
o)Al H3le gl Aog Hugoe] B Ae}

A %3k 27 o]l ~Ee] Y 2353 BrixQth 227tH o]
2E0 H7VFE 30~75% 2DElste] AZE AlEA | AL
Fx =% ZAI= Table 33 2t} )27} 40.00 BrixZ 7}
Z vy 27| o] AE 30% A7) 42.00 Brix, 45% 37}
7} 43.64 Brix, 60% H7F17}F 45.00 Brix, 75% A7F7F
46.33 Brix® Y7}go] Zrles= goldo g Z=rlernt
(p<0.001). o]& U7F H7}go] 3 Zytu|o| ~E A7tk
o] Z7Veto] st StE Ao ® Algduh 2T At

FS gl & F719] T2 54 (Lee JA 2019) Aol =
7 Bde] Hrlgko] SUlEdSE Gt SU18ke] B A}
2o A4S bt

Table 34— Z Lﬂ' /\liﬂ] ]
< 4%‘5—3— =7 A¥ Lge YHZFW} 81.75, 30% H@77}
69.54, 45% A7} 65.65, 60% AIT7} 63.12, 75% A&
T7F 61212 27 o] ~EQ] FHylgko] ZUldE Ljko|

Table 2. Moisture content, specific gravity, baking loss rate and leavening rate of chiffon cake with different amount of

dried persimmon pastes

Sample Moisture content (%) Specific gravity (g) Baking loss rate (%) Leavening rate (%)

Control 24.25+0.29™ 0.48+0.01M 21.73+0.75"" 100.00+0.00M°
30% 27.5240.44° 0.510.02° 20.56+1.25° 98.84:+6.48"
45% 28.38+0.71% 0.52+0.00° 18.73+0.11° 92.49+0.62%
60% 28.83+0.58% 0.54+0.01° 16.77+2.33° 87.060.06™
75% 29.33+0.17° 0.56+0.01° 15.96+0.64° 85.76£0.23°

F-value 53.29™ 31.99™ 4091 11.34"

Y MeantS.D.

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

o P<0.01, o

" p<0.001.
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Table 3. pH, sugar content, and color value of chiffon cake with different amount of dried persimmon pastes

Sample pH Sugar content (Brix) L a b

Control 7.56+0.03%° 40.00+£1.00™ 81.75+0.12"° 0.58+0.00"° 27.57+0.02"
30% 7.43+0.01° 42.00£1.00° 69.54+0.17° 3.78+0.01¢ 17.95+0.03"
45% 7.30+0.07° 43.67+1.16% 65.65+0.11° 5.03+0.03¢ 18.98+0.08"
60% 7.254+0.02% 45.00+1.00%° 63.12+0.07¢ 5.7940.04° 18.43+0.01°
75% 7.21£0.01¢ 46.33+0.58" 61.21£0.06° 6.36+0.02° 17.51+0.09°

F-value 47.71™ 19.89™ 20,498.90"™ 30,009.34™ 8.95™

D Mean+S.D.

"¢ Values with different superscripts in the same column are significantly different (»p<0.05, Duncan’s multiple range test).
2<0.001.

skt

' p<0.01,

0% 30% 45% 60% 5%

0% 30% 45% 60% 75%

Fig. 1. Photograph of chiffon cake with different amount of dried persimmon pastes.
Control: cake without dried persimmon pastes.
30%: cake added with 30% dried persimmon pastes.
45%: cake added with 45% dried persimmon pastes.
60%: cake added with 60% dried persimmon pastes.
75%: cake added with 75% dried persimmon pastes.

el os astel A A& HERATHp<0.001). Moon  fARITh Fuiatat 4t Al 23be] F4d S/d(Hur SS 5
HK 5(2004) AFollA] 327bell SharE A4 AJRo] 27w 2014) Aol 959 23k A2 S A8 95
o] W& Lghg Yo tlEwE Hrkro] thah of T4 A S323to] g2 Fo] it HiE sMAR B baks o
< Yehflo] £ Aot 22 AgS JeRlth agt 27 BRlTh g 23 =wECA] bate] Eole A
7} 0.58, 30% AT} 3.78, 45% AATF7} 5.03, 60% L& ol=H| & AT bgko] HolA= S Hol= A
T7F 579, 75% @7} 63622 Fitw| o] ~ES] 7leo] b &35 AR || 7]R1g Ao R ALRE T )
THEFE folAH o ITHIITHp<0.001). b3t tix7 o= Alxg 23Aole] 42 W7KHKim JH 5 2005) -l 4]
7} 27.57, 30% A&7} 17.95, 45% A7} 18.98, 60% 2 = 27be] Hubeo] S/1ESE Lak2 AAskal agke S
A7} 1843, 75% H@T7F 17512 7o Ad77he Skl bk Addhe A3 Uehdio] B AT ket A
F2A 2o 7Hp<0.01) AR}, AP FolF Aol& g5 ETH Bong JH 5(2014) 9179 Kim JH & Kim JK

Ir

=1 O
P B
e a5
3z

F 24
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2ol 2Ee] ArlRke Belele Aza AlEAol 2]
DPPH oz &7A52 Fig. 29 Z2th vz} 67.73, 30%
ARF7E 7595, 45% AET 90.62, 60% LET7E 97.9,
75% AFTI} 99512 Hrbo] ZrlEAsE foldor =
7}FA BHp<0.05). Aol 52 phenolic acids®} flavonoids
9 e} sl 220 olg kel Ahgel Amea s,
DPPHE= ol~32H2 EAHE, polyhydroxy Wk 345t
£, W ol ofsie] gelEo] e Ao Gy o
Z2H AAFFeEel 2polE =743t Hong JH & 2008). Lee
JA(2019) 27+9] F7bege] 7185 DPPH &)z &4
ol 7kt Baste] & A e s BAvh

= geloto] Az AlEA A
@4, &34, A4, P82 Table 40 “ERATH
= o7t 7413, 30% APTFE 12074, 45% AP
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Fig. 2. DPPH radical scavenging activity of chiffon cake
with different amount of dried persimmon pastes.
Control: cake without dried persimmon pastes.
30%: cake added with 30% dried persimmon pastes.
45%: cake added with 45% dried persimmon pastes.
60%: cake added with 60% dried persimmon pastes.
75%: cake added with 75% dried persimmon pastes.
) MeantS.D.
"¢ Values with different superscripts in the same column are
significantly different different (»p<0.05, Duncan’s multiple range
test).
™ p<0.001.

Zrel FrolAgl ztol 7t gl $3d S 771 0.64, 30~
75% AEL7} 0.68~0.79= H7lEo] Z718rE Zlels]
oh. 279} 30% A7 zto]7F A aL, thx
T} 45~75% APFE F2420 Aol & EAtH(p<0.001).
AL ET7F 47.93, 30% A7) 77.98, 45% AT
88.75, 60% A7} 104.40, 75% A& T7} 124.060.% 7}
o] ZIlEE ol o7 F718l thp<0.001). A
) Z277F 55.42, 30% A7 91.51, 75% A& 71 147.39
2 H7bge] S/HEFE foH oz F71s th(p<0.001).
Moon HK 5(2004) oA 23t 53259 Hrlekol
S/HEE A4, Aol Skshe AR Hausle £ <

o 4?1

Table 4. Texture profile analysis of chiffon cake with different amount of dried persimmon pastes

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

Control 74.1343 .85 1.20+0.00" 0.64+0.01" 47.93£0.72"* 55.42+1.09""
30% 120.74+7.93° 1.19£0.01 0.68+0.03% 77.98+1.65° 91.51+3.10°
45% 139.24+2.94° 1.19£0.17 0.72:£0.02™ 88.75+3.34° 105.69+4.10°
60% 163.81+3.35 1.19+0.02 0.76+0.01%° 104.40+2.26° 123.05+0.96°
75% 189.65+5.97° 1.19£0.00 0.79+0.03° 124.06+2.34° 147.39+6.33°

F-value 217.13™ 0.49™ 17.30™ 415.62™" 232.58™"

D MeantS.D.

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

™ p<0.001, ™ Not significant.
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Table S. Quantitative descriptive analysis of chiffon cake with different amount of dried persimmon pastes

Sample Color Flavor Moistness Sweetness Aftertaste

Control 2.74+2.75M 3.70+2.87° 4.8742.95° 5.8142.87° 3.7242.65°
30% 6.19+2.52° 7.74+2.44° 7.46+2.34° 7.27+2.64% 7.5042.55°
45% 6.74+2.38° 8.05+2.17" 7.87+1.81° 7.93+2.40° 7.61+2.56°
60% 9.47+2.47° 9.18+2.52% 8.73£1.91* 8.67+2.99* 8.23+2.52%®
75% 11.4542.20° 9.86+2.50° 9.9943.09° 9.04+3.54° 9.83+3.48°

F-value 26.42°" 13.48™ 8.86"" 2.85" 10.22"

D MeantS.D.

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

* p<0.05, " p<0.001.
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Table 6. Consumer acceptance test of chiffon cake with different amount of dried persimmon pastes

Sample Color Flavor Moistness Taste Overall acceptance
Control 5.10+1.58" 3.94+1.53 4.41£1.60° 4.19+1.54° 4.22+1.40°
30% 491£1.19® 4.90+1.21° 4.86+1.41° 4.98+1.20° 4.96+1.11°
45% 4.90£1.13" 5.00+1.23* 5.21£1.17° 5.36£1.17° 5.84+0.92%
60% 4.88+1.15" 5.11£1.02* 5.25+1.17° 5.31£1.15° 5.36+1.05°
75% 4.56+1.38 5.14+1.18° 5.28+1.42" 5.11£1.30° 5.09+1.23%
F-value 1.7847 12,973 5.8817" 10.966™" 21.043™
) MeantS.D.
24 Values with different superscripts in the same column are significantly different (p<0.05, Duncan’s multiple range test).
" p<0.05, " p<0.001.
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