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Quality characteristics and retrogradation analysis of sponge cake
added with freeze dried Peucedanum japonicum powder
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Abstract

The quality characteristics and retrogradation analysis of sponge cakes added with different ratios (i.e., 0, 6, 12,
18 and 24 wt%) of freeze dried Peucedanum japonicum powder (FDPP). The specific gravity of the batter and
the baking-loss rate of the sponge cake were found to increased significantly upon increasing to amount of FDPP.
The lightness (L) and yellowness (b) values also increased. In addition, the specific volume and volume index
were the highest in 12% FDPP group. Furthermore, in the presence of FDPP, the symmetry index was good in
the range of - 0.01 - 0.15, and the uniformity index was low, while the hardness and chewiness increased upon
the addition of FDPP. During storage, the inhibition effect of retrogradation in the sponge cake was ranged from
of 6 to 18%, and the acceptance test indicated that the addition of FDPP in quantities up to 12% did not cause
a negative effect on the sensory attributes. The obtained results therefore suggested that sponge cakes prepared
using 12% FDPP exhibit superior quality characteristics, retrogradation results, and sensory properties.

Key words : Peucedanum japonicum, sponge cake, quality characteristics, retrogradation
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Table 1. Formula for sponge cake with freeze dried Peucedanum japonicum powder

Peucedanum japonicum powder (%)

Ingredients (g)

0 6 12 18 24

Peucedanum japonicum powder 0 6 12 18 24
Wheat flour 100 94 88 82 76

Whole egg 180 180 180 180 180

Sugar 120 120 120 120 120

Salt 1 1 1 1 1

Soy bean oil 20 20 20 20 20
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Fig. 1. Measurement of volume, symmetry and uniformity indexes of sponge cake with freeze dried Peucedanum japonicum powder.
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Table 2. Specific gravity, batter yield and baking loss of sponge cake with freeze dried Peucedanum japonicum powder

Peucedanm japonicum powder (%)

Properties
0 6 12 18 24
Specific gravity 0.44+0.01% 0.46=0.01° 0.48+0.01° 0.49+0.01° 0.52+0.02°
Batter yield (%) 90.70+0.21° 90.20+0.18° 90.33+0.17° 90.07+0.20° 89.50+0.16°
Baking loss (%) 9.30+0.21° 9.80+0.18" 9.67+0.17° 9.93+0.20" 10.51+0.16°

YValues are MeantSD (n=5).

IMean+SD with different superscripts are significantly different (p<0.05) by Duncan’s multiple test (row).



7714 PR W] UrpAA] dA s
%F%:‘:?é}ah)r 59| AHIAE BAgk %
01 7S AR A0 A Y He] 7]Fo
$31(Fig. 2), L &t
TEEAE TTMIA B7IEdEC] S
7Vt Aoz AZEL wjAo](Lee 5, 2007), THA| PHLim,
2012), d&=182~(Ju 5, 2016)2 H71e 2~ =] A o] 2o
Mz B A 2 23s Husks

L

_l

A7 Al ae]

=
Z-pslaro

. T T o
1-:01——7 "l H

ﬂP‘w‘LoﬂH 33 1%z 7V Eskan, wE fﬂg H7Fell A
30.61 - 31.49%= WE Boe] Hrleko] FIME4E f9
Ao ghasigle o2l @ Avhs Wrhte] SR

(<3

o{n rlo

12% o], WEEe 70, Yol 2 Wrlgel Bz
o] Eshare] AfoloA] o= AR AY7tE v, Ui

Z(An 5, 2016), P28 (Ju 5, 2016), A F(Lee}

Lee, 2013)& A7k 2R A 012 A ?01]*1“: H7Fel
w2 SR 7HAS B aslgdn = 5(2009)2 =
nhs o] Hrlel] wpE A 134 TEEE A
£ Zuks Rwro] SRR o, ol Rite
A7ke g Wk A el FREFEe] Aol

a9k

V=

Hlz 2

90.70%=- 7]—’* %‘3} i)
NS ge adhe 7

AT 2§l Aol

R

el Hrkgol 3
B0 6%, 12%

ATk WA 12% 3

o7

1=}
3 R

=1

=

|

I‘ll‘ 2

5EO
Fe
L

= %l

oA 330 mLge 2 7P =9k, 1 TR0 = 6%, rﬂ&?
Z}7} 3.22 mL/g, 3.16 mL/g, 3.00 mL/go] A&
A7l 278 mUgl 2 718 ittt ofg] AT

18% T2 2
™, 24%
oA uke) vl
Hugw gigled, &
ol Wl HlF 3} ool

LIO o~
Aol i e el AaE Bl

3T Y4
W B

(¢

o
=22

o}l o

H7beHA] e thxTo] )52
ko), tze] vjeAe W7t &
12% HA7Fel vlsl 2%k, 6
Hol 12% MH

Hir Mz

1. ~Ho

o cher Adpete e
AR T3] AHgEE Fite

BN 29 g4} b 5
)3 o) ge] Wb ode AER) RgH

o
ko

o

OA

ok Sk A, B AFlME 18% o/ el
H]-§-

f.: m[o _124, ol ol Mr of tlo & & o

Ho| FAs Ladte AL Bk

0% 6% 12% 18% 24%
Fig. 2. Cross section and internal structure of sponge cake with freeze dried Peucedanum japonicum powder.
Table 3. Moisture content and specific volume of sponge cake with freeze dried Peucedanum japonicum powder

Peucedanm japonicum powder (%)
Properties
0 6 12 18 24
Moisture (%) 33.11+0.81% 31.49+0.43° 31.43+0.33° 31.07+0.50" 30.61+0.38°
Specific volume (mL/g) 3.16+0.17® 3.2240.30 3.3040.16° 3.0340.12° 2.7840.10°

YValues are Mean£SD (n=5).

IMean+SD with different superscripts are significantly different (p<0.05) by Duncan’s multiple test (row).
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Table 4. Color value of sponge cake with freeze dried Peucedanum japonicum powder

Peucedanm japonicum powder (%)

Properties
0 6 12 18 24
L 65.80+£0.92"2) 57.65+0.79 50.77+1.10° 47.48+1.61¢ 45.87+0.21°
Crust a 12.17£1.01° 6.42+0.25° 2.57+0.29° -3.93+0.15¢ - 3.76+0.20°
b 18.05+0.96° 12.12+1.21° 4.58+1.39° -0.72+0.13¢ -3.05+0.10°
L 77.4440.52° 59.85+0.77° 57.28+0.74° 52.36+0.79° 48.12+0.21°
Crumb a 1.40+0.07° - 4.6340.05° - 4.43+0.15¢ - 423+0.17° -3.9240.01°
b 17.99+0.76" 10.60+1.46° 10.34+1.15° 7.33+1.41° 0.13+0.03¢
YValues are MeantSD (n=10).
IMean+SD with different superscripts are significantly different (p<0.05) by Duncan’s multiple test (row).
Table 5. Appearance characteristics of sponge cake with freeze dried Peucedanum japonicum powder
Peucedanm japonicum powder (%)
Properties
0 6 12 18 24
Volume index 12.41£0.37" 12.66+0.07™ 12.82+0.05° 11.91+0.12° 10.67+0.18°
Symmetry index - 0.46+0.05¢ - 0.03+0.02¢ 0.08+0.01° 0.15+0.03° - 0.01+0.00°
Uniformity index 0.23+0.02° 0.02+0.01° 0.02+0.01° 0.02+0.01° 0.0240.01°

YValues are MeantSD (n=5).

IMean+SD with different superscripts are significantly different (p<0.05) by Duncan’s multiple test (row).



184 St A EAALFE

Qs o, 7139 A71%E 12% AP AR
AL %2 el VA FeA s 7
e 7 Bk ol2)d dake Mokl nE whEe]
v 2 77] 5 Bl e 71Ee A Sl 93
AT} 18% oA} H7} A] =L vy} F= 3 = 7|2
el 718 fAlaA Raka g2 HmUA 718712 A

Ae @l ex Anm Yk

M

FAAZ UF BUE AU AR A0l A0 B
=23} A1} Table 62} 2T}h 2T AFA] A o] 29
AEE 15755 gol AT, W BUS Mk 2aA]Ale|A

<

ol
M

196.47 - 322.54 g2] t”%f—-; HWHE Bko] Hyleko] Zv}
é%% fFoH oz =4 YeElen, 6%} 12% H7H
o frelgh Atol= ASlch A izl A 0.902
=ok 31, WHE Bk H 7oAl 0.87 - 0.89 2 T T
H] 6H froA o g YUkl Cho2010)= U7HE tha] 2=
Z5Hlo] gl g A5E Al o, A 2FE
o] Iwd Z2lo] <kalx] Aol ©Edo] gt
stk SRS vzl 05622 71 ¥k, A7k
5o W92 WF Ede] Mrlee] S
FE fojF oz voprh SR Alol=e] UFolA A
50| Azste e 44e vERln, S3840] B Aol
A= D= AY F414]7] 4 HOnyango 5, 2010). 3

1r
S

832 A278 A2E (2020)

88 24% H7FFOA] 143512 7 =kaL, thzTellA
7943082 fro|Ho g ygrom wE He] Hrheko]
S7VETFE Fole A Btk Alol2Y] E4L
B, 71Ee] I A 9 o] s won V)%
o] zZ dsle] Fu7t F4E AErt v FruE ALl
2 4R dtkPark 5, 2008). o8] ATFECA H7l
71l g 7| 3dae Y3 oA, 7] A Fo= RISt
o] 2=H\A|A 0|29 Bt S Sk, ©= A
I RA4L AAsE Y ar B EAtKSeo 5, 2015; Kim
3} Kim, 2017; Jang 5, 2018). & A2 B4 =% Ay},
vk Hulo] A 7}31:0] —7]_?51—/‘% Az} AL =7}
5}
%, &

Ao

sie
FAAZ WE BEE AU A=A Al AE 20T
33U AAshHA 573 HA=gks Avrami HJ@N—"— o] &

sto] A T 2R Al A w3t E EAT Ae
Table 72} 2t} Avrami A<F(n)= 233 A4 A|7F 2
P4 Sx wE A3} FuE el 1, gho] A2

A% gAdo] AAEe] w57t A E-S JERATHSong
5, 2017; Zhang 5, 2017). =72 Avrami A|(n)=
2.0327°10 3L, 6%, 12% 2 18% H7H+E ZH2 0.5958,

Table 6. Texture characteristics of sponge cake with freeze dried Peucedanum japonicum powder

Peucedanm japonicum powder (%)

Properties
0 6 12 18 24
Hardness (g) 157.55+25.739  197.78+21.16° 196.47+9.00° 242.30£16.60° 322.54+19.86"
Springiness 0.90£0.02° 0.89+0.01° 0.88+0.02 0.89+0.02° 0.870.01°
Cohesiveness 0.56+0.02° 0.55+£0.01" 0.54+0.02" 0.520.02° 0.5120.00"
Chewiness 79.43+12.60° 96.6010.98° 94.117.92° 112.85+7.82° 143.51+8.91°

DValues are MeantSD (n=7).

IMean+SD with different superscripts are significantly different (p<0.05) by Duncan’s multiple test (row).

Table 7. Avrami exponent (r), rate constant (k) and time constant (1/k) of sponge cake with freeze dried Peucedanum japonicum powder

Peucedanm japonicum powder (%)

Properties
0 6 12 18 24
Avrami exponent ()" 2.0327 0.5958 0.5475 0.8405 3.3856
Rate constant (k)* 7.8x107 3.1x10° 2.7x10° 1.1x107 10.2x10°
Time constant (1/k) 128.21 322.58 370.37 909.09 98.04

1)Values obtained from slop of plot log { -In(E, -E)(E. -Eo)} vs log t.

DValues obtained from slop of plot In(E, -E,) vs time.
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Table 8. Sensory evaluation of sponge cake with freeze dried Peucedanum japonicum powder

Peucedanm japonicum powder (%)

Properties
0 6 12 18 24
Color 6.34+1.32D®2 4.63+1.67° 6.68+1.30° 5.82+1.83° 5.08+1.51°
Flavor 5.84+1.10° 6.63+1.38" 5.50+£1.47° 4.68+1.69° 3.29+1.45¢
Taste 6.68+1.12° 6.84+1.28° 6.61%1.42° 5.74+1.61° 4.87+1.63°
Texture 7.4520.76° 6.84+1.50° 6.79+1.17° 6.11+1.31° 4.55+1.39¢
Overall acceptability 6.53%1.18° 7.08+0.97 6.08+1.28™ 6.00+£0.93° 4.11%1.11¢

YValues are MeantSD (n=38).

IMean+SD with different superscript are significantly different (p<0.05) by Duncan’s multiple test (row).
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