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The Effect of Commercial Doenjangs(Korean soybean paste) on the Sponge Cake Making

Hyun-Ju Oh, Chang-Soon Kim’
Dept. of Food and Nutrition, Changwon National University, Changwon 641-773, Korea

Abstract

The effect of commercial Doenjangs (Korean soybean pastes) on sponge cake making was studied. When
Doenjang was added to egg foams at levels of 5, 10, 15 and 20%, there were no big differences in viscosity
or stability of egg foams up to 15%, and thus in cake volume index, compared to those of control (without
Doenjang). In the results of preference rank test, cake with 10% Doenjang was preferred to the other cakes.
Therefore, it was decided that the addition of 10% Doenjang was suitable for sponge cake making, When
seven commercial Doenjang products were used at 10%, there were differences in physical and sensory
properties. The decreased viscosity of egg foams reduced their stability and so decreased the quality of the
sponge cakes with low volume index and low texture scores. The use of Doenjangs improved the flavor of
sponge cake and so countervailed the undesirable egg flavor. Especially, “C" Doenjang product, which increased
the viscosity and stability of egg foams, produced good foaming ability and the highest physical and sensory
quality, thus the higher overall acceptable scores than the control. It was probably due to its high amount of
protein hydrolysate above 10-KDa. Consequently, the suitable amount of Doenjang was fixed at 10% and "C”
Doenjang product was chosen as the best among the commercial products for sponge cake making.
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1. A8z

AHEE 832 7502 AN 2FA) 159 F
U Al AF 83, C, D, E) 4%, Miso type &
BE) 15, A Miso(G) 1E°1™ 2002'd 3] A
oA FYdste 27C9 F& BT BasEA
BEHAIREZ ALESHATE d7]dA A EFol
32 Bacillus® A4 FFol9 wAE FEE 9
£ 1002 F92S Tshy /AFHEZL dFe
ALF A5 EFEN Aspergillus oryzaeE AH&-g
AL Do SHEE(UAE(F), FE 1265 %, =
gl 889%, ZAY 0.67%, & 031 %), AEA
AD), 2F@FHE TN FUsA AR
=3

2. F& o Jl2siE 22 ¥ 54
2% ArEAEd 22 59 PaVe 9g
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20min)3te] 5N E o FA)(Whatman Nod)E AT}
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3. AEX| AHo[a M=

B Ao AT AEAA)AY VB wlde
S8 2002, ©ZH(AD) 300g, A 240g, 7 1go|H,
HFHo)LEE AT FF VIELE 9 5, 10,
15, 20% FENA AZbstAth 2EA] Aol=ae A
ZE o] 599 g Wy AL & B
E ARE AFS F, AR/RS£IT)E WY EA ¥
A7) A (Horbart Model; N-50, Canada)® A<
@Tpm)ol A 303 AL %, 3027 Hddg Fdst
Atk oAl A&(127pm)ol A 5E, S5@Tpm)olA 4
B 94 & JZHRES FYsta F&H00A4 1
7 94 3 AEA 18] AA d=EHES XA
3] EQstEiA =Ae gssgoh Aoz €
300ge 244 AFERZF AR Hol AddE 2
E(SE 185T, ofgE 175T)oA 2087 74 AL
A 1217F WdE oS polyethylene vinyl bagol] X
TIEA B AP ARE AFESITH

4, 22ZF HEEMH ¥

&3

g9 AL HAAL Mizkoshi'™9 Millers}
Seser'e] WS WP =FHRYY. =, YIS
9 gz A9 9 938 s BE AFL A
£%0°)(Whatman No. 2)& 7+ Zui7]e] 30g¥ o]
AHE HAYIA 7 7 AFo] vt2A FEE plastic
wrap2 A ¢33 50m/ W 2AAH FHo AL F
o 2A17F B9 o|AFES 7| ES Tk

Ot™M (foam stability)

5. #o|3 BizQ HIE U M-EN

Aolz wHel HELS AACC method 10-15'7¢]
&t 9 FAC dd HF Az §wE FAY
vl 2 JeEn gtk uEe] A= Mizkoshi'¥e] ¥y
£ AP35l Fud AF 500mlE vlo)A F 5t
@24 Z(TC-500, Bookfield Eng. Labs., Stoughton,
MA, USAYIA 25C=E $Xx8tdA A=A Model
RVDVI1+, Bookfield Eng. Labs., Stoughton, MA, USA)
E Algoto(spindle No. 1, FALEE 100pm) ZHz}
108] Z33tRom, ol spindlec] Borhi 30z ¥
o AEe AR

6. 70|32 EES4H HI}

&89 Aola T4y dHe& ZE AACC method
109170] wa}l £ A E(volume index)Z A AHaF
o Aolzs ERI R AE2FES NEF
(CM-3400d, Minolta, Japan)& o]€3te] L' (E =), a
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texture analyzer(TA-XT2, Stable Micro Systems Ltd.,
England)E& A}F£3lad  adaptor, 25mm plexiglass
cylinder probe(P/25P); force, 100g; distance, 50%; test
speed, 1.0mmysec; data acquisition rate, 400 pps9] =
Aoz ZPstPom, AEE 28 A%Roz ¢F
AAE W doJA = force-time curve2H-E] hardness,
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8. SAH A2l ¥ ZHIEH

RE A9 ZA3}E SPSS programe o] &3l EA}
EAg AAstgen, & 53 g3t f942
p<0.05 oA Duncan’s ¥ YAIFHeE AF
Ak A¥EF FE Aol FBIAE Lotry]
9I3te] Pearson F#EAE AAstgch
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1. EE A7 e AZX| Ho|30| EXSN
£ AYANA A8 ABEZY olsy 54
oprlicelAL, pH, 2T, 9, 84, $2Y,

713 4 @A BRSS9 tstds o7 Oh §

AAAE Bt A2 879 AF FrMed 77 Yo 9ate] BuE w glow, Al BFL o)&%
A Alg " FHO2EE Aoj= wigudl zzt A7} Ao F42 gF FFLN AR Aol7t AT
Table 1. Proximate compesition of Doenjangs
_ (3/100g)
Doenjangs Moisture Crude protein” Crude lipid Ash Salt
A 51.00+0.06 14.08+0.04 7.68+0.03 17.38+£0.04 17.5:0.20
B 50.16+0.08 11.71+£0.05 4.04+0.06 11.48+0.03 12.020.00
C 50.13+0.02 11.62+0.04 3.93+0.08 13.32+0.05 12.0+0.00
D 52.18+0.07 11.62+0.05 5.32+0.03 12.72+0.05 12.5£0.10
E 50.19+0.08 11.75+0.06 3.55+0.05 12.32+0.01 11.5£0.20
F 50.00+0.08 9.72+0.06 2.11:0.02 10.87+0.06 10.4+0.23
G 49.07+0.09 10.51+0.06 4.70+0.03 13.48+0.05 13.0+0.00

Ref. Source of data was from reference by Oh HJ, Moon HK and Kim CS"
Abbreviation : A = traditional Doenjangs; B~E = commercially improved Doenjang; F = commercial Miso type Doenjang;

G=Japanese Miso.
YCrude protein(%) = total nitrogen(%)xnitrogen factor(5.71).
Values are mean + standard deviation (n=3).
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AAE RAAFEG f9Foz wgou 1 oy
g AZtwgeMe F43 #AastEFEg 1. 43
A7 S ojdFeo ey HFHE T AFY o
BEL LBRATMFEAAE ZA HIHA F&e
¢ F AR 20%F7HE FAMFRYG f9FHe
2§ oldBe nY IFEs} bk YolRThFig
D. @EAFY HF2 22AFY IHFEE ot
=, 9% 5% A7 HF del AFFYel FA%
TEG $eFdE & 5 eH, 10%4 15% Frte
FRATNS #9940 Aot Yl th(Table 2). whe}

A

A #9F 5% A7te eZAEY A= A5 HFA
Z712 32 vEEE Bo AFIF S nigd
g Aoz Yeigth oad AFY uvFgel AF
9 A=y tFA G BFEI}E AL O E 7S
dstd BRIAHJAGF®. 2ZAFA o390 RIAARE
292 5% A7 b EA 10, 15% Hbe F
A7FFG #9382 Zol7h fiAth(Table 2). 18y
20% BFAME 92 1EEHT J1EHEA A
2 /M 98 FYXEE HYu 2AAS RiA
E7F g £ 5% A7V b 9 AERS =
2 g84%e Byt Aola iR Me f33r)
v go) /LS fodoz AN F=5 Fts
U 1 F7 ARE §¢te s PEsy] o@dn o
ZA Aojz T 2 Ry A ZAdA FF 5%
ANA AN ME 4Aen, AFZATNSGAAE
2EAA0lA ARV} bt € 4 Aok AR
=9 AA AHTable 3) B 10% F7HA o) =7}
7d AzHeH gLgoz 5%, TN 15%,
20% £0.7 &97F ZolAth 93 10% A7 A=
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Fig. 1. Viscosity and stability(120min drainage measure-
ments) of the egg foams with addition of various levels
of “C” Doenjang product

EE —viscosity; —e—=drainage.

Abbreviation : A~G are same as Table 1.

Table 2. Specific gravities of the egg foams and volume index, texture and Hunter color values of the sponge cakes with

various added levels of C Doenjang product

0.44>Y
5 0.39°
10 0.46~ 14.3° 241.8%
15 0.49° 14.6° 296.7°
20 0.57" 13.6° 340.4"

SRR L a b
i 1.30° 80.9° 3.9% 34.6"
0.05° 1.40° 80.1% 3.6° 35.0°
0.26" 1.31° 78.7° 4.1° 35.5°
0.12° 1.24% 78.9° 47 34.2°
0.18° 1.20° 78.7° 4.8 34.1°

Abbreviations : HD<=hardness, AD=adhesiveness, SPR=springiness, L =lightness, a =redness, b =yellowness.
DMeans with the same superscripts in each column are not significantly different (p<0.05).
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Fig. 2. Viscosity and stability(120min drainage measure-
ments) of the egg foams with addition of various
Doenjangs at 10.0% level

EEER =viscosity; ——#—=drainage.

Abbreviation : A~G are same as Table 1.

Table 3. Results of sensory evaluatlon for rank preference test of sponge cakes with addition of Doenjangs

. . Doenjans(%)
0 5 10 15 20
MeantS.D 2.6+0.92° 2.3+1.35° 2.1+1.23° 3.35+1.04° 4.7+0.66"
Rank 3 2 1 4 5

#"YMeans with the same superscripts in each row are not significantly different (p<0.05).

Values are mean + standard deviation (n=20).

Table 4. Specific gravities of the egg foams and volume index, texture and Hunter color values of the sponge cakes with

addition of various Doenjangs at 10.0% level

Egg foams o Cake quality parameters

Specific Volume Texture Hunter color values (crumb)

gravity index HA() AD SPR L’ a b
Control 0.44" 14.4° 268.7% -1.45' 1.30° 80.9° 3.9° 34.6"
ASC 10% 0.58% 11.2° 281.3° -1.05° 1.24° 74.2° 5.3 33.0°
BSC 10% 0.73° 104" 682.1° 001° 097" 77.5% 48" 34.8"
CSC 10% 0.46" 14.3 241.8° 0.26° 1.317 78.7° 4.1° 35.5°
DSC 10% 0.51° 12.9° 259.5% 023" 134 79.1* 2.3% 35.3°
ESC 10% 0.64° 10.1° 817.1° -0.52% 0.96° 76.2% 1.8° 330°
FSC 10% 0.55% 11.4° 512.3° -0.32¢ 0.95° 80.1° 1.7 344"
GSC 10% 0.53° 13.3° 255.8% 0.18° 1.32° 78.0° 4.1° 36.0°

Abbreviations : ASC~GSC are same as Fig. 4. HD, AD, SPR, L, a and b are same as Table 2.
YMeans with the same supersctipts in each column are not significantly different (p<0.05).
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58 Al 87 JA7E 2EA Aola Az A FF

F9 A=Y @ ZolE Hole A HE
sl e AYetE, 9x(Table 1) 2 BE 4
ERR9 Aot @ZAF FFL IR Ro=
AAR Az o AW 9ZAF L 2 ¢
B ALy oz A itk

ZE ARREE 10% A7 2EAAZY &
WX Fig. 49 2on AolA9E54L Table 49
YetAtk Alolz FHAEE CSC(sponge cake
with “C” produc) & A &g 2 & BFF7MEol +3
bl vlE fgF e dsitk @A FolA
CSC, DSC (sponge cake with “D” product), GSC
(sponge cake with “G” product)’7} Yo #ZA L
Bt £ RUAEE Ugd AL Way 93¢
FRoL A= 2T SBAFY S A=Y e
HH = (Fig. 2)o #HsE AR B a2y €
@ “D°9} “G’¢] A% 10KDa ol wHAs LS
2ge 97 “C9 2 Folg Ho|mz(Fig 3) 9%
AES) AESh FAANE JHAY Ao gk A
o2 HolA et

Aclzy B5H Fde viasy] A9 389 B
AHEAG AAG AF(Table 5) Aol AAML B
A7tz 2= fo¥ez Frhsidlen ASC
(sponge cake with “A” product), BSC(sponge cake
with “B” product), FSC(sponge cake with “F” product)
E 2L 20 3 o9 aZANES
Z2A8g e glch Aol R4 A AFF7E
2 E7F 7Moo Table 49 71414 H= 573
Ao XA BFALRY A Hole FEA
A Aol Yo T FF ol I
Maillard 23] 70 A002 4FHh 7]
29 37Ee FHIFE, CSCr/F ¥laE aR 729
#F935 A== BSCY GSC7F 718 #43stga &

2

157

10t

Hydrolysate above 10-KDa(%)

Doenjang

Fig. 3. Hydrolysate above 10-KDa from Doenjang
Abbreviation : A~G are same as Table 1.

Pz B3 A A204d A)45004)

AZA7NES FRVPTY 594 Aolrt gl
ZANE WFAA Frhe 2EAA A E/Y
ZHIYE AHA7 AoE B 553 97
A7y g A @3] A7 ASColMe 77
HEEA7E dokn FGrrEdo A33tE e
gto] F53tRa Aola AEY &9 J52 AFF
Tl w2t & Aolg Bk @t FEVT B
AZA Al ZNA FE Aol AFFP oy
ESCE A s FZAolZANA FYFHA S7HF &
ped= ’

Aola Hxe HF QRS FYA 2EIHE S
¥ 23383 BSC, FSC, GSCE A 93 @& 7 0
I FHFRG Agto] §oFoez Feirhal
Fr7HH AT ol Y ¥ {714 FFH(650.83~
1,786.00mg/100g)°] AZA A0z Ag 5
dEFe "I Aoz AZdHAY. I FHAE
citric acid, acetic acid, tartaric acid®} & -§-7]2ko]
AAAE guro] Zriste Aoz guld YF0. =
JFAA REE F=e CSC7F 7HE Eken 7
A7, DSC, GSCzroll= 931 zpol7t §ix
ol ©EAe tE IZH/NE Hs =4 Yehdt
Table 49] 7|48 3¢ dASAh F5F B
& CSC, ESC, FSC/} g2 ArlZd] w3 $oFo
2 Eth AukE 7155 E CSC7b R3AVMFREY ¥
A BrEQ3 ESCe FSCE F3A7MTS §AMsHA

of af i

Fig. 4. Internal view of the sponge cakes with addition

of various Doenjangs at 10.0% level

Abbreviations : Control=sponge cake without Doenjang and
ASC=sponge cake with “A” product; BSC=sponge cake
with “B” product; CSC=sponge cake with “C” product;
DSC=sponge cake with “D” product; ESC=sponge cake
with “E” product; FSC=sponge cake with “F” product;
GSC=sponge cake with “G” product.
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Table 5. Results of QDA for sensory properties of sponge cakes with addition of various Doenjangs at 10.0% level

. . Daenjangs
Sefisory propenisy Commol s Bsc  ©SC DSC  ESC  FSC GSC
Crust color 604 1001° 9.67" 6.91° 6.26% 6.91° 10.51° 6.80°
Appearance Crumb color 3.72° 9.64: 8.00'; 6.52° 6.36° 5.75° 6.36° 5.84°
' Air cell size 8.95° 6.36° 5.34 9.24* 6.91% 8.36" 7.49™* 3.86°
Air cell uniformity 7.8%° 637 9.93° 7.54¢ 6.17° 6.04° 6.80° 11.61°
Flavor Egg odor 9.89: 4.59° 4.84> 6.14% 6.27% 5.69% 7.50° 5.29%
Meju odor 2.24 11.09° 4.54° 7.79° 9.11° 938" 3.86° 4.79°
Roast taste 5.61° 597 6.37™ 6.96% 9.74* 8.41% 7.41% 5.89°
Taste Sweetness 6.87° 7.54° 6.44° 8.07° 761° 7.81° 10.39* 6.40°
Bitterness 1.60° 737 47% 3.94% 6.91% 5.27* 2.34% 2.51%
Salty taste 143 2.81° 1.77% 2.49% 2.16% 224" 177 117
Softness 9.83" 7.36° 3.91° 11.49° 9.28" 2.86° 6.60° 9.39"
Texture Moistness 4,63 571° 4,60° 9.41° 6.23% 8.59" 8.26™ 3.23°
Adhesiveness 551° 6.30" 8.04* 5.94° 6.31° 5.89° 577 5.66"
Springiness 10.04° 8.06™ 5.04° 10.34° 9.11* 7.04% 6.68° 9.89"
Overall acceptability 9,19° 4.24° 457 10.00° 474 7.78% 8.59™ 4.34°

Abbreviation : ASC~GSC are same as Fig. 4.

YMeans with the same superscripts in each row are not significantly different (p<0.05).

Table 6. Correlation coefficients between sensory evaluation and texture measurement of sponge cakes with addition of

various Doenjangs at 10.0% level

Texture profile analysis

Sensory evaluation

HD AD SPR ST AD SPR
Texture HD 0.00 -0.92 -0.94 0.40 -0.84
AD 0.40 0.11 0.29 -0.17
profile SPR 0.88” 036 0.90”
ST 0.11 0.88"
Sensory
Suati AD -0.36
evaluation SPR
Abbreviation : HD, AD and SPR are same as Table 2. ST=softness.

Significantly different at ~ p<0.01
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