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Quality Characteristics of Sponge Cake with Black Garlic Powder Added
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Abstract

This study was performed to investigate the quality characteristics of the sponge cakes with black garlic
powder added such as cake batters, pH, height, specific volume, moisture contents, texture, color and sensory
acceptability. Specific gravity of cake batters was increased as black garlic powder increased. Moisture contents,
pH, height and specific volume of cakes were decreased as black garlic powder increased. In color of cake’'s
crumb, lightness (L) and yellowness (b) was decreased as the black garlic powder increased, while redness
(a) increased. Hardness, gumminess and chewiness was increased with the black garlic powder while springiness
decreased in texture of the cakes. In sensory evaluation, flavor and taste of the cake was better than others
when the 6% black garlic powder was added while overall acceptability was the highest when 4% black garlic

powder was added.
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w5 (Allium sativum 1)< W &#(Lilliaceae) I}<5
(Allium)ell &3t= HlEE713 409 (10), 2F9] Bt 17
< FAATIE dEHA AF F9 sUTHID. €<l
(alliin)& mls0] FAE ol Abiet HESIH vhs AHA|
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o}, &8 2l (allyl-propenthiosulfinate)-& B1E}MY B3} Z23ts}
o] gl el o}l (allithiamin)S& B3t ©] BIEIRlY] o] &-&
3 YA ALE d&3HA ot AFAE-S gtk &l
(allicin) & 235 2789 &Z(alkyl) 71} 270 ¢] 8o 2 o] F
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gle] B39t g3ES 10004 5, Z2ad 24

AEX|A 0= HM=

2AqAA A AR wiF B AxE AIB(15)] WS
HE 3t Az o, vi3 ¥]&LS Table 13 2o} 71X
= A} 2 EAE A AFEste] BASEA st AlxEHA
oHFig. 1).

gt=o| HIE &

Aol = ¥F=9] 8] Z(specific gravity)< AACC 10-15(16)
o] W we} ot e} o] 3T

B3] HF =

Table 1. Formula for sponge cakes substituted with different

levels of black garlic powder (unit: g)
Ineredients Substitution levels (%)

g 0 2 4 6 8
Cake flour 100 98 96 94 92
Egg 150 150 150 150 150
Sugar 120 120 120 120 120
Black garlic powder 0 2 4 6 8

AR A olF 0] F4H A 1223

’ Mixing egg + Sugar ‘
J

’ Warming up the mixture at 38°C in a double boiler ‘

| Mixing low speed 1 min
High speed 5 min using mixer

’ Cake flour+black garlic powder ‘

| — Mixing 1 min, using a scoop

’ Panning (300 g, per 18 inch pan) ‘

J
’ Baking ‘
| — 25 min at 180°C/160°C

’ Depanning ‘
J
’Cooling (Storage at room temperature for 2 hours)‘

l

’ Wrapping ‘

Fig. 1. Flow chart of the production of sponge cake.

70]=2| pH

Yzto] & Alo]=2] WH(crumb) 10 g2 3l SHS
90 mLE ¥ £ vldsle] 58 A= WX3 5 pH me-
ter(model 420A, Orion Co., London, UK)Z ©]-&3} pHZ
53] §HE ZAsto] HEgoe=z e

Ao[=2<9| =0| A H[SH

Aozl o] =4 AACC 10-15(16)2] Wl whz}t
2AAA oA BHE A2 F, template 0] &3} Fo]
(emE F33t o, Aoz RIE TAXIAHANLE
ZA3te] Aolae FAZ vFo] HlEH(cc/g)&E EAIS)
At

Ho|39| ~2atet

Aolzel FE e Aolas F7t HIIE FAIZ 2
g< Azt Az o2 105°CY drying ovenol A AZ
A7) F TAE SRS o, 58] 4L sl BEako.
2 Yehldo

Ho|=39| M=

2HAA o] 29 AA (crust) @ U F(crumb)e] M= Z74
S 8 A=A (JC-801S, Color Techno System Co., Tokyo,
Japan)& AH&8tAT Aol TGt oA 22
712, N2 42 5 cm, 7 2 cm 32712 A& 3719 A5
A L(AE), a(AAE), b3} e S4st9, 589 4
B9 o] BEgo FAAY AT o) W A8 HE
w9k of 1.3k-2 9850, agk-2 0.003, bt -0.3518 AH8-3}h
Atk

BiAK| X3

BrlsS A7 2\ X Aol =9 P A= Texture an-
alyser(TA XT-2, Stable Micro System, Ltd., Haslemere,
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Table 2. Operating conditions for texture analyzer

Ho

Stable Micro System TA XT-21

HE - ola% -

pi
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Table 4. Specific gravity of sponge cake batters substituted
with different levels of black garlic powder

Instrument Texture Analyser Substitution levels (%) Specific gravity
Type TPA (Texture Profile Analysis test) 0 0.43+0.01*"
Pre-test speed 2.0 mm/s 2 0.45+0.01°
Test speed 1.0 mm/s 4 0.47+0.01°
Post test speed 5.0 mm/s 6 0.48+0.01¢
Distance 5.0 mm 8 0.50+0.01°
Time 5 sec

UK)E ]85} Table 29} 22 o2 =33t} Al 9]
28] AR} A& X 712, AE ZF 5 cm, F4 2 cm
7|8 247 37d oA &2t A1 89 7= (hardness), 524
(adhesiveness), -84 (springiness), -3 4 (cohesiveness),

A6k, 53

773 (gumminess) ¥ A 84 (chewiness) S

o A9e s FEgez Yok

B 2AL
WAL A0lAE Az F, FeolA 1243 FE A%

i /\]' 3]'9113} Ao e 9o 209 ity 4
g FAEo] Fo3tgoen, 48 H4
7} '01501] st WSS g F, Z2FAA Y A
(color), ¥ (flavor), B(taste), B3] (texture) 2 AwHA <l
7] & % (overall acceptability)2] 5714 &= tfsll 9% <
7|EE HAPHA8)LE FEAHAE HAIEA T

SHXz|

EAA Y= Window & SPSS 12.0 version(SPSS, Inc.,
Chicago, USA)< ©]-&3t HFES YLl X| 24 analy-
sis of variance, ANOVA)Z} th¥ ¢ 77 (Duncan’s multi-
ple range test)2 E3}a] 5% 9 FFoA 7 Al83HY

FolHQl Aolg PEeAL

=

ns &
712%, ZA|W&
(Table 3).
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Table 3. Proximate composition of black garlic powder

VATl values are means=SD (n=5). Means with different super—
scripts in the same column are significantly different at p<0.05
by Duncan’s multiple range test.
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W F 23 BEOITHN). WE vlFo] Fou
iz A

o5 YR EH
A3l Ao Hojxm, Hlvol UF o YR zo] 122
F3le] 22 o] Al 2R HJHZE ﬂoi "43}3 Fx 2] 7]
Aoh2D). HFE LrtRY 57, =9 Az 59 2 =
A, 85 BFA Y AHE 7o TR, 94 &= 59 9T
WETh B AT AL Srks B W7 Aol wE u)
o) W% oAl BAe) Z/hE wEe] MFo] kolHTL
ek )

AHol=<9| pH

279 pHE 852+0.050]9 01, Euts E2H(pH 4.2)
o] Hrto] Wold 45 Aola e pHe HAal HolA= A
< B Y H(Table 5). 2143 AlFe] pHe 9P = ot 71&«1
AL SHH BZ(pH 46~49)9 4 7 =9, pHE
Fol g3t 7IXE PP 7] 7] fste A% E‘“L’H‘Oll’]’
Eet2 38 HUbete Foh22). ¥ pHe Alo]a Y
PAb, gax g Bajo] JEgFE v Aolae TR/ w
2} i+ 9] pHE YEl ™ 2R A A o= 45 7.3~7.69]
gutF o)}, vk, Alol=7} af2] pH HHE By A4
Zo| AR A =HWH Aolae wAlG 71F, ok 2HA A

Table 5. pH of sponge cakes substituted with different levels
of black garlic powder

Average SD
Moisture 9.11 0.50
Ash 1.82 0.07
Crude protein 712 0.29
Crude fat 0.02 0.00
Carbohydrate” 81.94

Substitution levels (%) pH
0 852+0.05"
2 8.36+0.08"
4 7.9540.04°
6 7.83+0.04°
8 7.61+0.04

1)Carbohydrate =100— (moisture +ash+crude protein+crude fat).

YAll values are means=SD (n=5). Means with different super-—
scripts in the same column are significantly different at p<0.05
by Duncan’s multiple range test.
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Table 6. Height of sponge cakes substituted with different
levels of black garlic powder
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Table 7. Specific volume of sponge cakes substituted with
different levels of black garlic powder

Substitution levels (%) Height (cm)

Substitution levels (%) Specific volume (cc/g)

5.78+0.03°
5.56+0.05°
5.43+0.03°
5.22+0.03"
5.10+0.05"

o OO

0 4.78+0.06"
2 4.72+0.09°
4 4.42+0.20
6 4.06+0.06"
8 3.97+0.01°

YAll values are means+SD (n=5). Means with different super—
scripts in the same column are significantly different at p<0.05
by Duncan’s multiple range test.
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PAll values are means=SD (n=5). Means with different super-—
scripts in the same column are significantly different at p<0.05
by Duncan’s multiple range test.
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70|32 Mz
Aol= A& (crust)e] M=+ Table 92} 7“3} L#2 v

14'E}LHML(6O4O+OIO 42.49+0.42), a%}o EHZ? 15.08
093 wlste] Fvks 7ol A SAl HERSTHI370
+0.10~11.43+0.28). T3 bt AR o= 2T 36.25

Table 8. Moisture contents of sponge cakes substituted
with different levels of black garlic powder

Substitution levels (%6) Moisture contents (%)

0 24.40+0.43"
2 24.06+0.20°
4 23.35+0.12
6 21.78+0.15"
8 21.46+0.23"

YAll values are means+SD (n=5). Means with different super-—
scripts in the same column are significantly different at p<0.05
by Duncan’s multiple range test.

Table 9. Hunter’'s color value of sponge cakes' crust substituted with different levels of black garlic powder

Substitution levels

Hunter’s color values

(%) L b AE
0 60.40+0.10" 15.08+0.93° 36.25+1.28° 54.96+1.03"
2 53.16+351° 13.70+0.10 29.08+0.68" 55.14+2.44°
4 52.0340.38° 13.35+1.01° 29.19+0.23 55.20+3.21"
6 49.98+0.19" 12.95+0.75" 29.38+0.23 57.91+0.72°
8 42,49+ 0.42° 11.43+0.28° 23.19+0.40° 61.82+0.31°

YAll values are means+SD (n=5). Means with different superscripts in the same column are significantly different at p<0.05

by Duncan’s multiple range test.
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Table 10. Hunter's color value of sponge cakes' crumb substituted with different levels of black garlic powder

Substitution levels

Hunter’s color values

(%) L a b AE
0 80.17+0.83<Y 0.05+0.43" 30.56+0.25 35.95+0.46
2 72.15+0.48° 2.56+0.19 28.20+0.30° 38.96+0.38"
4 67.62+0.45° 2.86+£0.19¢ 2753+0.67 41.7940.19°
6 64.26+0.87° 5.45+0.18¢ 26.41+0.21 43.73+0.52¢
8 61.36+1.16 5.49-+0.10° 26.43+0.08" 46.23+1.08°

VAll values are means+SD (n=5). Means with different superscripts in the same column are significantly different at p<0.05

by Duncan’s multiple range test.
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Table 11. Texture profile analysis of sponge cakes substituted with different levels of black garlic powder

Substitution levels (%)

Texture parameters

0 2 4 6 3
Hardness 25417+ 14.90*Y 275.76+ 27 48" 321.54+31.74 331.91+39.17" 353.71+21.71"
Adhesiveness 0.27+0.17° 0.31+0.07* 0.37+0.13° 0.45+0.31° 0.51+0.90°
Springiness 1.8240.10° 1.75+0.11° 1.634+0.20™ 1.4740.25° 1.45+0.21°
Cohesiveness 0.64+0.01° 0.64.+0.00° 0.6440.01° 0.63+0.01° 0.6340.01°
Gumminess 165.99+8.20% 175.94+18.24° 206.11+18.49 214.98+21.18"™ 234.11+21.11°
Chewiness 282.80+14.61° 294.78+11.50°° 317.68+23.58" 324.69+ 38.32° 363.50+11.53°

YAll values are means+SD (n=5). Means with different superscripts in the same column are significantly different at p<0.05

by Duncan’s multiple range test.
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Table 12. Sensory scores of sponge cakes substituted with different levels of black garlic powder
Sensorv characteristics Substitution levels (%)
SOry charac CS 0 2 4 6 8

Color 5.53+1.30°" 6.20+1.27° 6.60+1.24 5.93+1.28 5.40+1.28°
Flavor 5.47+0.83" 5.73+0.88" 6.47+1.06™ 7.07+£1.22° 5.87+0.99"
Taste 5.60+0.91° 587+1.13° 6.87+1.07° 6.93+1.10° 5.40+0.91°
Texture 5.87+0.74 6.13+0.64 6.33+1.05° 6.27+1.03 5.80+0.86
Overall acceptability 5.80+0.94° 6.27+0.96™ 7.40+0.74° 6.73+0.88" 5.60+0.99°

VAll values are means+SD (n=5). Means with different superscripts in the same column are significantly different at p<0.05

by Duncan’s multiple range test.
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