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Abstract

This study assessed the product quality of sponge cake added with 0%, 2%, 4% and 6% of red ginseng
powder. Specific gravity was found to have increased as the red ginseng powder content increased. High was
decreased as the red ginseng powder content increased. Specific volume decreased as the red ginseng powder
content increased. Moisture decreased as the red ginseng powder content increased. The chromaticity mea-
surement result showed that the ‘L’ and ‘b’ of sponge cake decreased as the red ginseng powder content
increased, while the chromatic ‘a’ value increased. The texture measurement result showed that the hardness
and chewiness of sponge cake increased as the red ginseng powder content increased, while adhesiveness and
cohesiveness decreased. Overall acceptability scores showed a high overall acceptability for the sponge cake

made with 2% red ginseng powder.
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o] ggo] F7ketaL it gle A= A
A} A3 E-9] ginsenoside-Rg2, Rg3, Rhl, Rh27} A4
=™ (Lee SH et al 2009) G4kl A A=A &=
E-R44 521 2-Metyl-3, 3-hyxypryrone(Maltol)©] A
A= o)(Ku SK & Choi HY 2009) &<k 7%
24, gL, s FRAE 2 54954
e =2H8, SRS A 59 &5l U(Kwak
et al 2003) °]€]ell = AIDS Hfe|# 2 F2]A], &
tho] S4Bl A7)5 7ide] 77 oW (Kim
EM 2005) F-2}-g0] 79| gl AYofoz Qi
o} Wol o] &x 1 3= 7154 AF T dhvtel
tt.

TAHE A F o] g dPATE T4
7} Sugar-Snap Cookies®] Az 2 FZ
(Park et al 2011), Fo}&Ak2] Zof H3F A
YG 2001), ZA4HEE A7t 2wo] o]glsh4 gl
572 EA(Kim NY & Kim SH 2005), SAHEo]
74 o] FAR A e AT (Hyun
JS & Kim MA 2005), S3HEdS 283k thalA|
Zo| EFAEAAKYun GY & Kim MA 2006),
A A A7k w2 Foldl FE 54 (Kim
AJ et al 2008), &3t FEES MU SFE2E
&Akal5(Kim SI et al 2008), 34+ £2hS 47135t
718 o] EHE4(Shin SM et al 2009) S°] 3l
o} ZA4HE o] oY 7] 2] AFEC] v
I Qo kAo g A|E EAo] thgt AT
7} &3+ A% o]th(Hyun JS & Kim MA 2005).
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TH J&S opn 22 ATdE 4o AFS
= 2HA|H(sponge method), -F3HAE ¥ L 3
el 22 A8E 4o 7EFS We 9

H
(single-stage method), ©2<] xle} =EAE &
ot w2 AF U= 8 HH(separated-egg-me-
thod), ©2<] 3zte} wEAE EEstal Ezke
S AF W= W% (meringue method)
o2 s 5 UTHLH I 2006 ; H2F 5 2004).
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<Table 1> Formulas for sponge cake with red ginseng powders (Unit : g)

Sample CR O CR 2 CR 4 CR 6
Wheat flour 300 294 288 282
Red ginseng powder 0 6 12 18
Starch syrup 25 25 25 25
Sugar(A) 135 135 135 135
Sugar(B) 135 135 135 135
Egg whites 550 550 550 550
Egg yolks 250 250 250 250
Soybean oil 125 125 125 125
Baking powder 2.5 2.5 2.5 2.5
Salt 25 2.5 25 25
Yield 1,525 1,525 1,525 1,525
CR 0 - Sponge cake added with red ginseng 0%.

CR 2 - Sponge cake added with red ginseng 2%.
CR 4 - Sponge cake added with red ginseng 4%.
CR 6 - Sponge cake added with red ginseng 6%.
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FEZAo AOAC(1995)°] ek 105TlA 4
kg Axfog =33l on A 8E Ao|=
2 712 ghEol 3 o¥ AH 3l 33 ukE =3
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5. SAEEE Akt AHAZ0I3S =
AERFEI0IZ =3 (SEM)

sAAA 0|2 YR 2 & FAAAAN S
(Scanning Electron Microscope; JSM 5900 JEOL,
Japan)& ©]-&3to] 20u] 2] W& SH It F
AR N7 BAS 918 sample A3 2](metal
coating)= sputtering “JH| & ©|-83l] FH IS
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AR A o] A9] M == A 2}A|(SP-80, Densho-
ku Co, Japan) S AL&-3le] Aol 54 FES
AEF (1 emx3 cm) 2 At AR o 33] whE
=73+ o1 ™ S (lightness, L), 2 % (redness,
a), 2 =(yellowness, b) #FoZ JER A TH(3H=
2 Zdkatets] 2000). olwl AFE-E calibration
plate’= LEHE 97.22, adhe —022, b g+ 1952
B8kt

7. SpiEas et AEXIAO0I=C] Tex-
ture =8
2\ A A 0] 29 texture S Ao TUT-
2 9533 ecmx3 cm) AT3}e] texture Ana-
lyser(Model TA-XT2i, Stable Micro systems, En-
gland, 1997)& ©]-8&3t 33] A& STk =
A}E-2 74 = (hardness), T2 (adhesiveness), &

2] (springiness), -3-71/d(cohesiveness) & 34

{Table 2> Operation conditions of texture analyzer

Classification Conditions
Sample size 9 cmx9 cm
Probe P20 mm
Test speed 2.0 mm/s
Pre-test speed 2.0 mm/s
Post test-Speed 2.0 mmy/s
Trigger type Auto 50 g
Time 3.00 sec
Distance 10 mm
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7t Ao A A& A= SAS(Statistical Ana-
lysis System, version 8.1, SAS Institute INC.)E ©]
S3fo] EAHEA(ANOVA)C. 2 A8, 7t
A 87re] 2}o]= Duncan®] tHH 9] 7 =(Duncan's
multiple range test) -2 5% %] (p<0.05) Hol|A]
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{Table 3> Specific gravity of sponge cake added with red ginseng powders (Unit: mL/g)
Sample CR 0 CR 2 CR 4 CR 6 F-value
Red ginseng powder 0.35+0.1° 0.36+0.1° 0.42+0.1° 0.44+0.1° 76.8917"
Y Values are meantS.D.
#7¢ Mean in a raw by different superscripts are significantly different at the p<0.05.
2 *p<0.001.
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{Table 4> High, specific volume and moisture of sponge cake added with red ginseng powders

Sample High(cm) Specific volume(mL/g) Moisture(%)
CR 0 4.7+0.1° 3.89+0.09° 36+0.3"
CR 2 4.4+0.2° 3.59+0.05 35+0.7°
CR 4 4.2+0.1° 3.44+0.02° 33+0.7°
CR 6 4.1+0.1° 3.21£0.09 33+0.5°
F-value 9.563" 2576 7.472"

Y Values are mean+S.D.

*4 Mean in a column by different superscripts are significantly different at the p<0.05.

ok

2 *p<0.05, "'p<0.001.
ol frae FRAF o] Aeln Heg S 2]
wlgo] 4k Hrlgo] E71EE FAETe] 4

3. SHAELUS HIIBH AHXIAHO0|IZC =
MEXRH0IE =8 (SEM) Zt
AR Hob 2R Alo)l3] FAH AR
(SEM) =% A3} <Fig. >3 2o} 34 A7)
o] Z71gtel upghd FFHl ghafo] 7HAaslo]

o

Kt A™XIFA0I32] A4

0% 2%

SR H7F 2R Ao| A0 Mx =44}
© <Table 5> VYEhSITE £4F 2~H=]A 0] =9
W LS hETE3 2% H7kro] 52473 52.38
2 frolA] zto] glo] #=Al VR AL, 4% 3 kol
49.06, 6% H7FTo] 473302 F7}Eko] Frjet
= Lgko] #Ask o (p<0.05), A% aghe
22 2% FA7kEel 1.399) 1452 22 A}
o] glo] Sl YEFkaL, 4% 7ol 2.34, 6% 3
7hro] 2,682 H7tEFo] S7VEE agto] Ste}
Ahp<0.05). AT b o] 20572 =
A Vb, 2% H7ktol 19.50, 4% H7kwt
6% d7}o] 18.603 18.160.7 7} ko] et
T2 bt 7AEtHp<0.05). on|AF Bis
A7k ~f@AA Aol A FH Ed(Lee Y et al
2012) Aol Lgke onAl £ Aol S
Vs A, aghd Hrbgel S7ES
= 7R eH, bake 7t SUHETSE b
e pashe fARE 29E YT ol &

Wi

4% 6%

<Fig. 1> Micrographs of castella crumbs castella added with red ginseng powders.
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{Table 5> Hunter's color values of sponge cake added with red ginseng powders

Hunter's color values

Sample

L a b
CR 0 52.47+1.48") 1.39+0.16° 20.57+0.57°
CR 2 52.3842.99" 1.45+1.07° 19.50:£0.96"
CR 4 49.06+1.44° 2.34+1.44° 18.60+1.06°
CR 6 47.33+1.13° 2.68+0.54° 18.16+0.48°
F-value 5.084" 2.806° 5.382°

Y Values are mean+S.D.

*7¢ Mean in a column by different superscripts are significantly different at the p<0.05.

2 "p<0.05.

AR Ay AHR|A 0|29 texture 52
¥} (Table 6>l YERAATE 7 E(hardness)= o
Z77} 2% HA7kro] 138617 1394302 fo) 4
zte] glo] 7P Al vrElskal, 4% H7ktol 142.23,
6% A7Fo] 155012 HArleko] Z713rE Ax
7} 7k tHp<0.001). ATl A= F7}
H] -84 7} fA|sh=d| v &4 o] FoldgE A

= Fheka vl gAo] Roldss HwE s}

Lo

o} F-2d(adhesiveness)> 2T 2% A7
o] 0259 —0.28% #2]2 zte] glo] =A| et
Y31, 4% FH7hre]l —0.52, 6% H7hre] —0.79%
A7t STV E AL gastAthp<
0.001). BF8 X (springiness)< £-2]%] 21 z}o|7} 1}
ERA] gFgkom, 274 (cohesiveness) S tHZo]
0.832.2 = veRgtar, 2% 7wt 4% M7k
o] f-2]A o] gle] 0.81, 0.80, 6% FH7}r°] 0.79
2 A7t S/1EsE S8 Aaskan
(p<0.001). *A3)7d(chewiness)= tZT°] 114.66
o= v e, 2% M7 4% kol
F92 Aol glo] 121.27, 124.80, 6% H7ko]

134552 A7ldo] ZAdRs 4RAe 2714

{Table 6> Textural properties of sponge cake added with red ginseng powders

Sample Hardness Adhesiveness Springiness Cohesiveness Chewiness
CR 0 138.61+6.44°" —0.25+0.02° 0.92+0.01™? 0.83+0.01° 114.66+6.27°
CR 2 139.43+3.92° —0.28+0.01° 0.93+0.01 0.81+0.01° 121.27+4.45
CR 4 142.23+5.32° —0.52+0.03° 0.93+0.01 0.80+0.01° 124.80+4.46"
CR 6 155.01+4.61° —0.79+0.08° 0.93+0.01 0.79+0.01° 134.55+7.69*
F-value 52,1717 173.701"" 1.643 10.779" 22.513"

Y Values are mean+S.D.

#~4 Mean in a column by different superscripts are significantly different at the p<0.05.

2 NS means no significant differences p<0.05.
) " p<0.001.
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ATHP<0.001). A AL FE-2 7k ~AAA
o]=29] ¥4 E4J(Suh KH & Kim KH 2014) 17
A e AR B A7kl S7HT=
s7keta, $482 7ol S7FdE S st
o, @2 Hrkdol S/t frelA e At
o gl FAR A2 vehdt. oY s5ds
°] 4 5X4(Lee JA & Choi SH

dxEe oY T At
7heE Svketal, FAAE A7kl SUhEee
AL 37].60‘:0 _7-0_7]:81-/\§ =7}

of

=T =1 ©°

29l FEIL, AF 713
9= F3u] Soln, 7]Fo] & wdy Aol=
S _1?_5—47]_ Ax AL ]_17%'0]- o= 317]’

A
thKawasome S & Yamamoto Y 1990).

¥ 1o i 2

6. SARLS HIISt AHKZHO0IZS &t
S2AH 21
SRS H7p 2~ A o)A AL =4
A3V <Table 7>l UERTE A(color) 4+ 2%
A7l 742 71 =A JERsta, vzl 7.2,
4% H7}ro] 5.8, 6% H7kro] 3.8 o2 Vet
1, SKflavor) 20| 6.6°0-2 =7 UEbtT,
2% H7kro] 5.0, 4% 7k 6.0, 6% 3 7Fo]
582 S UElsith dhtaste)S 2% H7ktol 7.0

Zhel] ke 2@l AA ol A FHEEAY 137

o2 =7 Yebgta, 2Ty 4% Hrkrol 6.6,
6% H7kre] 542 JeEga, A7 (texture)= 2%,
4% 7kl 7082 A vebgda tizTol
6.8, 6% H7hrol 64% et A A< 715
S=(overall acceptability)o|X1& 2% H7}o] 7.6
o2 71 = vephsth uehs #5EA Hh
o} AlFe] FAE AdlshA] fomA] FaHEEe
A% 71%58S A &8shr] 93 A9 A
7VFE 2%7F 7P AAEE oz AlsEch

B A3 2dx Aol Add 7154S Eol7] ¢
o SAahEde E7HE UiH] 0, 2, 4, 6%= A=
o] b A A o)A wkE} AlolAe EA
S Sk &4t A 01 A WS M)
35~0.44% t)27o] 03522 7P @A
a1, SR HUbo] SIS v F
= Ao 2 YeEPGTHp<0.001). 25t 234
Aol=Ae] EolE 47418 thxo] A Yt
a1, Arbeo] F7FEGE Eolv) hashs Ble
2 YEPATHp<0.05). &4k AR A o] Z9] H] &
2 3.89~321% thxo] A Vel 7t
o] S/ E v]840] FHiste Ao R e
UoHp<0.05). S4F AR A o] A9 L 36 ~
3302 xaH 2% Hrkro] 94 zto] ¢l

{Table 7> Sensory evaluation of sponge cake added with red ginseng powders

Overall
Sample Color Flavor Taste Texture vera
preference
CR 0 7.242.5% 6.6£2.1° 6.6£2.1% 6.8+1.0" 6.0+£2.4%
CR 2 7.4+0.9* 5.0+2.8¢ 7.042.5" 7.0£1.2 7.6£1.6"
CR 4 5.842.0% 6.0£2.0° 6.6£1.6™ 7.0£1.2° 6.2+1.7"
CR 6 3.8+1.9° 5.8+1.3¢ 5.442.5° 6.4+0.8" 5.842.1°
F-value 3.468" 0472 04717 032" 0.798"

Y Values are mean+S.D.

#7¢ Mean in a column by different superscripts are significantly different at the p<0.05.

2 "'p<0.05, “p<0.01, “p<0.001.
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o] A Y Hrheke] 7S Sl
st A2 Ut (p<0.05). $4HEE 3
7} ;A Ao A0 FAAANZ(SEM) =%
Arpe Mol 371EsE 256 o] 7ha
slo] FAE AEZBZ AZ 7]FE Holn ¥
o] 7k BHEE AR $4F 2~3AA ol 2

23} 2% H7bo] 5247~
A7kte] o7 Aol §1
o] &4 L}E}‘r}i @7}%}01 S7F45 Lite] 7+
2819 2 M (p<0.05), AL agtS 1.39~2.68%
2= 2% H7keo] 794 zkeo] glo] WA v
Elka Hrbe] SR agkol ke
(p<0.05). FAE bk txTo] 20.57~18.16%
tzxwo]l A vYela Hrbge] S71S b
e A8 th(p<0.05). 74 Z(hardness)+= 138.61
~155.012 =23} 2% H7kio] #2]4 Afo]
glo] Al Yelska Hrtee] o E Awrt
Z7Fet1 2 (p<0.001), FHAL iz 2%
A7brol —0.25~—-0.79% 2T 2% b
o] fro]A zto] glo] E=A Jebga A7l &
7}61—/“& H;d—/d 0 7L/\o]—°j{11]—(p<0 001) E]—_]/Kél
< oA Apol7F e Al e%ka, S48
0.83 ~0.792 thzwo] A Uehta 7o
6—],0:] o 1:::1(p<0 001) M]
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