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Quality Characteristics of Sponge Cake Added with B-Glucan during Storage
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Abstract

The quality characteristics of sponge cake with added B-glucan(2, 4 and 6%) were evaluated. Rapid decreases in
moisture content in the sponge cake were observed during storage(20C, 70% relative humidity) in control and 2% A-glu-
can cakes by day 3 of storage, while the moisture content in the 4% and 6% f-glucan-added sponge cake slowly de-
creased until day 12 of storage. During storage, hardness was much lower in groups with added S-glucan than in control.
On day 1 L, a and b values of both crust and crumb of sponge cake with added S-glucan were not significantly different
from control, although the a and b values decreased significantly with storage days. Sensory test revealed that the scores
for over-all acceptability were much higher in sponge cake with added A-glucan, and the same results were obtained on day
5. Based on these results, 8-glucan addition maintained moisture content and had an overall good effect on sponge cake.
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Table 1. Ingredient of sponge cake with different concen-

tration of 8-glucan (@
Ingredients ~ Control ~ GP. 2%"” GP. 4% GP. 6%
Flour 98.4(1007  96.3(100)  94.2(100)  92.3(100)

Egg 196.7(200) 192.5(200) 188.5(200) 184.6(200)
Sugar 118.0(120)  115.5(120) 113.1(120) 110.8(120)
Butter 24.6( 25)  24.1( 25) 23.6(25) 23.1( 25)
Skim milk

powder 1.8(12) 11.6( 12) 11.3( 12) 111 12)
B-glucan paste 0.0 0)  9.6( 10) 18.8( 20) 27.7( 30)

Y GP. : B-glucan paste. Percentage means the weight % of total
weight.
2 () : % of flour weight

L Mixing J egg, sugar for 7 min
|

1 Mixing/Remove bubblej adding S -glucan / nothing for 1 min
l

L Mixing J adding butter
|

L Mixing J adding flour, skim milk powder
l

| Baking | 190T for 15 min
|

{ Cooling J room temp. for 120 min
\

‘ Packaging J

Fig. 1. Sponge cake making processes with J-glucan.

8-glucan 7t ~EA] Aolze A F FA B4 111

ol F9T). -Glucang WE £ A VAol 23N ol
A 187 A5o 2 HolET) BB W :
em o] B3 FH SEAA oF 10T 1583 FHck
298 Aoz AL 243 g F AR, AR, o

flo
A
ox
\O
wn

|12, 015
7Yzt 4x8x4 ecm’® A} PE film BA)o] 93 ¥ AR1
(20C, 40%)lA 12943 AFPEA B4 AHgatt)

3. pH
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Aol THCZHE 2 mm FAE AE crustd} o]
A Q)% crumb@ Vo] ZHz} blender(SQ-205, ()Y 714,
)] FA 2Ach ©12 4 g4 H3}e] A7 5.5 eme] petri
dishol] Ho} A xpAK(Digital color measuring/difference calcu-
lation meter, Model ND-1001 DP, Nippon Denshoku Co. Litd,
Japan)Z 2431t EF:AL 1=9045, a=0.13, b=3.38<1
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3} probeE 23] A&F o2 EFHE W dojRlE F-A)7t
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ojuj probe & 7J©] 25 mm<l compression plateo] St force
threshold= 20 g, pre-test speed, post-test speed = test speed
5.0 mm/s2 FUA 0™ GHA W E(strain)> 50%E
Fol Z4 sttt

w=3teE B4 B4 el SHEHARE e W
ZHE} A& €5 260, F& 23%2 27 wA Ao
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(Kang et al 1997).
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A EFJGES AFete digreAd 2 IRA 108S #F
Ao A ste] A8 A& AYsta & F8Ao i
o] RS wHAIZ FH APl 281=E gt f-Glucan 3
1S gElstd A 230, 2, 4 2 6% B-glucan H7F AE
A Aoz el 97 HZHE o]-&3td HrlsA Bt &
23 Zpol A 713 % HARE AARBIETE U 1E
37 2AHE 438 HA ol Bl 247 7=, AE, =
0|7} 247} 4x3x2 e’ 2 AHE AEA] Alo|2F 2274 A A
stk @ 2ol A Al HARNZE AXE #F A
Aol S AT Aloj=e] EM(crust color) B FEA)
(crumb color), 71&2] Z7Y(air hole size), F-F A E=(volume),
gHodor), o]#(off-odor), Pa(sweetness), ©]|2](off-taste), 73 =
(hardness), A2 ¢ Z2&7Hover-all texture), AuFE ¢ =&
S(over-all acceptability)2 o] Hrlelgdon, gHMe 7
Azl Aert BEE, 5L 0] UEFE, 7139
Nt EFE L JFE FEE L FE B, I,
olF, B FE, olule Bo| AAFE, Are FLFE
s 458 FEZ a0 Aol Bes sz 3z
g Zo)7] fi8 Az 97 S Wol AME3IEE . A
F9] Wrke Az A% A 59 Fo AAFIAT

9. EA Xzl
B-Glucane- 713+ AE=R] Alol3e] o384, #A53 &
AR AgE 33 wrEFon, A & XE dolH

Robrlo} mA R

9ol e AF tF 89 7% (Duncan's multiple range
tes) 22 A 83He] FoAE HISEATHPp<0.05).

1. pH

B-Glucan H7}e-S ga]dle] 2|23 AFEA] Ho]ZE 20T
oA AAspaa =43 pHe| ¥z Table 29 2t A%
A% pHE 2T, B-glucan 2, 4, 6% 7kl 2+ 8.71,
8.67, 8.63, 8.630.2 B-glucan H7}ol| WE Ao)2 E 5 ¢l
k. 2EX] Aolze pHE ZAadtes AS gglon, A
2 1297 o) 8.15~8259] WHYE Jehich

2. =2 &g

B-Glucan H7}Fe Geldle] AlZg 2FERX] Ao|=2E 20T
oA AAshAM ZA e = dF Wsle Fig 29 2t Al
Z3 F )27, B-glucan 2, 4, 6% ko] 22} 31.13, 32.02,
32.35, 33.18%2 B-glucan A7}l mla} s8] i
e 3¢S Uty 2eH f-glucan 2% H/Hre TE
seke A7 3ARE FAEA A 48] F-glucan 4, 6
% A7hre] 8 g2 AR 7|7HEF &L S-glucan

35

30 F

25

Moisture content(%)

20

Stotage perlodidays)

Fig. 2. Changes in moisture content of sponge cake with di-
fierent concentration of §-glucan during storage.

SAS program(1998) % li‘i_:/‘\l_ %Q(ANOVA)‘% ,5}\]6_}01 _‘9‘_ (‘ COI'ltI'Ol, O: 2%, A 4%, D: 6%)
Table 2, pH of the sponge cake with different concentration of §-glucan
Storage period(days)
0 3 6 9 12

Control BIg 71+0.28% Bg 56+0.15° B2 60+0.22° B3 62+0.22° 48 22+0.03%
GP. 2% D3 67+0.02* B3 3740.15° 8.51+0.07* BCg 45+0.03™ 48.15+0,04
GP. 4% Pg.63+0.02° Bg 37+0.11° 8 440,02 ©8.50+0.05° Ag 21+0.01%
GP. 6% g.6340.06" BC8 3440.07° ©8.40+0.10% A8.2140,10° ABg 2510,12°

Y Values in different storage days with the same letters are not significantly different at Duncan’s multiple range(p>0.05).
? Values in different concentration of B-glucan with the same letters are not significantly different at Duncan's multiple range(p>0.05).
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B-Glucan FH7}18-S dalsled AZ3 AFR] Hlo]aE 20T
ANA AgEHA S MY M= Table 33 2o AFE
2} Ael=. crust®] ™ E(lightness)x= 2T, A-glucan 2, 4,
6% A 7laro] Zhzt 42.45, 48.30, 48.43, 49.88 8 f-glucan 3

B-glucan H7} AEA Aoz A F EFA B4 113

7t whet gopRl = Zet ot BAHSE Ffol A Aol
& YehliA] Rgon], 34 s(yellowness), 24| (redness) <
Al B-glucan 7ol mh& Zpol7} Ptk Crumbe] Wie, A
Aee 223 f-glucan F7HE o] FoHQ Aol & H
o] gkgtom Ao Il met FRE EsE B
°o|A skt

4. ==zt

B-Glucan 3718 Baldle] A 23k A2FEX] Alo]AE 20T
oA AFsrAAN S A 7e] Wele Fig 3% 2 g
2 A (springiness)- & A= A F tj2T¥} S-glucan H7br7
9] folAF Aol HojA gkoen AR A 7|HEL
0.832~0.878% 433 S AABIACh TS 2 F] FH)

Table 3. Hunter color value of sponge cake with different concentration of J-glucan

Storage Crust

Crumb

period

(days) Control

G.P 2% G.P 4%

G.P 6%

Control GP 2% G.P 4% G.P 6%

0 “D42.4542.03*Y 2B483042.43° P48.43+2.71° 4P49.88+4.90° *81.65+0.19™ “82.08+0.62°

3 228.4049.69°

L 6

€43.15+0.23*  53.33+3.54°

12 B36.44+1.54° B50.4247.68% 548.19+1.88°

B53.4443.23°

A81.21+1.03® 2580.64+0.43

A4426+717° 237.9445.10° A47.54+7.52° 481.69+0.30° 482.05+0.43° “881.53x0.43° *80.20+1.05*
€49.94+3 38" #B49.50+2.81° 4P82.02+0.67° *82.31+0.86° “P81.910.60™ “P0.82+1.73*
9 “43.78+0.19° *P48.85+5.17° B46.14+1.87" B50.43+1.88°

Bg» 45+0.88" 82.35£1.26° “P81.86+0.94° “P80.70:0.63

A81.64+0.48° ~82.69+0.65" P82.30+0.08* Bg81.94%1.75

0 *1202+023° “10.98+0.29° *10.79+0.53°
3 C17.642241°
A12.27+0.47°
9 *12.99+0.15°

12 B16.09£045 *10.36+1.31° 5°11.91+0.50°

A11.02+0.88° B-0.10£037" ©0.59+0.35°
€13.48+1.26® P14.64+1.33° P12.49+2.07° *-044+032"
A1047£0.56° “11.19£0.62° “®11.37+0.36° *P-0.35+0.25" *-0.85£0.15°
$12.49+0.83™ ©12.05£0.24® #P11.50+0.93°
A11.22+0.49° AB-022+0.13* P90.3520.18°

4B_0.57+0.81° P0.28+0.16™
50.2120.60% *-0.23+0.55" ®0.33£0.20°
£-0.67+0.30* *-0.0420.30°
€1.16£0.23°  ©1.50£0.20°
B-0.07£036° P0.45:0.22

€0.80£0.33* P1.17+0.13°

0 *19.90+0.52°
3 *19.88+6.79°
£420.56+0.18"
9 #20.1310.16°

B30.8744.90% B26.55+3.57°

£21.67£0.72° " #20.86+1.08°

A21.29+0.26° 421.42+0.63%° “22.00:0.99° *P28.82+0.46° 28.70+0.32°
B32.07+3.97° D35.60+0.81° D35.03+0.55"
422324094° 22.133045° 422.64+057° ©29.11+0.58° *27.65£0.09°
A721.86+0.12° “28.51+0.53° B28.27+0.29°

£2730+0.10° B29.58+0.32°
B33.9120.59° 36.34+0.48°
427.77£0.63* *28.15£1.09°
£2746+0.44* B29.25+0.54°

12 525514107 B31.93+1.77° ©33.53+0.89° ©34.79:0.57° ©34.97:0.18" P34.75+0.15° P34.12+0.77° ©35.47+0.48°

0 0.00 -5.07 -5.17 -6.12 0.00 -0.25 -1.26 1.05

3 14.94 371 4.76 6.46 5.82 4.87 7.60
AE 6 -0.37 -9.14 -6.12 -5.55 0.19 -131 ~1.05 -0.30

9 -0.94 -5.00 -3.03 -6.58 -0.53 -0.71 -1.34 0.76

12 8.37 -1.63 1.03 -2.34 5.88 5.40 4.89 6.19

D Values in different storage days with the same letters are not significantly different at Duncan's multiple range(p>0.05).
? Values in different concentration of 8-glucan with the same letters are not significantly different at Duncan's multiple range(p>0.05).
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€ Tske WiF 2898S Y= 834 (cohesiveness) &
A 277} B-glucan H7HE 7he] §-91# Q) o] 8 Holx]|
2sdt Ax AT KA Aols YehhA] g4 A=
(hardness)= #1733l whe} w37t RGP HA 3]s} e}
Sk Ag71300] F7Htel whel Ax dA) e, A
Z BUEE A% 347A] 22 f-glucan 2% H7Fre]
7357} B-glucan 4, 6% H7brol HIs] F23 AL &
ik 349, 1529 go 2 Az B 7FE e ASS ¥l fglu-
can 6% H7hre A% U 7P e g fRsTh 4
%/d(chewiness)> 7 .9} H)23t AeE HYrh AEA] A
olz9] FEF o] F&FE F=Yriu Hnd Kawasome
& Yamano(1990)2] A2 n| R0}, t2Fd H3| Y& BE
2 RoE B-glucan H7} AEX] Alo]laE B-glucans] H&
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3 AA vehv w3t AdEE & 5 ek Erlkee
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Storage period(days)

Fobrlob RAESEE

e 7154 A gAEE "rbe] w22 o
S F7| S, v} EL(Oh e al 2002), Ago] WAl BT
(Jeong & Shim 2004), %3} £Z(Chun SS 2003) H7H] A=
7t gaiel $uelgol WolAA UniE A% el o]
259l f-glucan H7IA o B 9A Autd Z29s B
et
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B-Glucan H7}5-& Geldld] Axg 2EA Ao|29] x
SI=g &3] 98] B4 5 AL WSS Table 49 ALt
BTk AR A 1559 golel thETe] A 247 108.5%,
AXZR 204.7%9] ¥ &2 F23] F71819 1, B-glucan 2%
H7RE GA] 176.0%, 205.8%= vl5=3 & At
B-glucan 4% H7}2-& 2417, 4X1 74 242} 106.5%, 126.7%
A3, B-glican 6% H7EE 117.9%, 105.4%2] 2HE BY
o F4% w3t P32 B dzeH vwd) & o f-gh

08

Cohesiveness:

[
o

6
Storage period(days)

Hardness(g)

Storage period(days)

Fig. 3. Springiness, cohesiveness, chewiness and hardness(g) of the sponge cake with different concentration of A-glucan.

(@: Control, 0: 2%, A: 4%, [ 6%)
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can 2% A7V 22E) Hole] A% 424 Aol7t U
A9k, B-glucan 4, 6% F7HE AFEX] Ao|Zd M= =87t

Table 4. Degree of retrogradationl) of sponge cake with
different concentration of J-glucan (2

Storage time(hour)

0 2 4

Control 21559+ 9.7  4169.4225°  ©319.2+22.8"
GP 2%  *153.6t12.4°  P270.4+20.0° £316.1479.9°
GP 4% *1533+13.6°  *163.4+ 4.9° B194.7+ 9.5°
GP 6%  “152.9+123°  ®180.3£152° *161.2+ 6.8

b Degree of retrogradation =(hardness of each day/hardness of 0
day)>100.

? Values in different storage times with the same letters are not
significantly different at Duncan's multiple range(p>0.05).

% Values in different concentration of 5-glucan with the same
letters are not significantly different at Duncan's multiple range
(p>0.05).

Bghcan W7} 284 Aol A% F FA =4 1s

ghatelA AT, =3 AR E B2t A FAE
3 ek AEe FAL A7) F8E 890 He

Bh= 33kE ARA 2Ee] AR F APHE ez A
Bale] @A) #4-S Ho]FrHMatsumura e al 1983).
sh= B 25, AR 4] 27, obd 22l ol 2
o} ulg, A &%, 78 T 2 AriEe ERY TR
&2 ul=rHGudmundsson & Eliasson 1992, Kohyama &
Nishinari 1991, Hibi et al 1990). Az} A% AZe] X F
o] Be42 zAo] REPD FE31 wIHA] AN
the Ha(Jung ef al 1999)0] et 2AR FE o v
ws) 2w B-glucane BFFHo| ¥ AAZ AR

of M b oML M

6. 2= AAt

B-glucane 0, 2, 4, 6% H71ek AFEA] Ao|2E Al x3]
B4 o] At 71EE FAALE HAIZ AFE Table 594
), Al gigt rke glEie] 62808 HtE e
v}, B-glucan 2, 4, 6% A7kro] 2z} 6.4, 5.6, 44585 o}
f-glucang A71852E 24371 9 Pohs 97HE Bl

Table 5. Sensory characteristics of sponge cakes with different concentration of B-glucan

Storage period B -glucan Crust Crumb Air.hole Volume Odor Off-odor
(days) dose color color size
Control 6.2+1.3" 48+1.5° 5.0+1.6" 6.4£1.5" 6.80.8° 1.8+1.1°
G.P 2%" 6.4£1.5° 5.4£1.1° 4.6£1.7 6.241.3* 6.4£1.1° 1.6£0.9°
° GP 4% 5.6+0.5% 4.6+1.5 4.4+1.1% 5.6+0.5° 6.4+0.5 1.6:0.9*
GP 6% 4.4+1.1° 5.6+2.3% 5.0+1.2° 52+1.3° 6.4+1.1% 1.6+0.9"
Control 4.7+£1.0° 5.8+1.2° 52824 5.5+1.0°* 5.0£1.4° 2.5+1.6°
GP 2% 6.3+0.8° 4.7£1 6™ 47416 5.7+1.4° 5.7+0.5 2.0£1.3°
> GP 4% 4.7+£2.5° 3.2+1.9° 3.2£1.9° 5.5+1.0° 5.2+1.9 2.3+1.5°
GP 6% 6.7+1.2° 6.842.5° 6.8+2.5 4,5+0.8" 5.3+1.2° 2.0£1.3°
Storage period #-glucan Sweetness Off-taste Hardness Over all Over-all acceptability
(days) dose texture
Control 6.2+1.3" 1.4+0.9° 3.8£1.3° 5.6£0.9° 5.8+1.5°
G.P 2% 6.0+0.7* 1.6x1.3° 4.0£1.4 6.4+1.1° 7.2+1.6°
0 G.P 4% 5.8+1.3° 1.6+1.3° 4,0+1.0° 5.8+1.3* 6.2+1.1°
GP 6% 6.0+1.0° 12404 42+1.8 5.8+0.8" 6.8+0.4°
Control 6.3+1.5° 2.2+1.8° 6.0+1.4° 43£2.0" 42+0.8°
GP 2% 6.2+1.7 23824 4.5+0.8* 6.0+1.4* 5.8+0.8°
: GP 4% 5.0+1.5° 22419 4.3+0.8° 5.8+1.5° 5.2+1.0%
G.P 6% 5.3824° 23+£2.2° 4.7+1.0° 5.8+1.7° 5.340.8°

D Values in different storage days with the same letters are not significantly different at Duncan's multiple range(p>0.05).



116 270 AR - GRA - ALE - AN - £

Ael= & ML g7, B-glucan 2, 4, 6% H7kro] 2tz
4.8, 54, 46, 56802 §9&Q AolE JENA] 2¥krh
7189 A7]E &To] 504, B-glucan 2, 4, 6% H7lTo]
4.6, 44, 5.0 02 H|SHA AT Alol2d] FE =
BE 54 f-glucan 6% 7wt Foka =43 v
€ H&3 $Eo 2 BEQttn $93ck ol B-glucan 3
7vgo] BoldE RE AE §¢oz 7HE 5 e A
o2 e, v} 7HHO0h ef al 2002), v} E2{(Chun SS
2003), Aj0] ¥Al E(Jeong & Shim 2004)S H7}5l A
Z3 Aolae A} vtk AEA Aol nfe] F&
dilzTo] 6.8%, B-glucan 2, 4, 6% A7 64402 H7l
H9lt) o] = tizTol 1.8%, B-glucan 2, 4, 6% 1.68
2 YA vElgon 939l zlo|7t Itk 2FA] Aol
o] Gk thEF, B-glucan 2, 4, 6% H7FEo] 6.2, 6.0, 5.8,
60802 A Aole AU, olvle BE TAA L
2~163 02 WA HrHEAY 2ARLE A= VEE A
A1 AAA] 2AFOR o] AAEE, tixT
AT+ 3.8%, B-glucan 2, 4, 6%= 242} 4.0, 4.0, 42702
FoA Aol fith AAAL =AHe dzd, 8
-glucan 2, 4, 6% A7}l ZHz} 5.6, 6.4, 5.8, 5.84o|Qa, A
vhAQl 85 9lo] B-glucan 2, 4, 6% H7lo] 7.2, 6.2,
68702 587 we xR ¥ 3T vehdEd,
G PG S-glucand] 54 F AF F FE S Hol
A FANAFTLEAN FEE7F 2 202 Algdrh

A% s AAG e AAA BHAL d2Td 8
-glucan H7}wEztel fej2Q1 Aol 7t G WHA L f-gh-
can 4% 70| Bl WIHE AT Aol BE H =
o] Az AF AAHAL #F A vmsl £ o @A 3
ZHEIRR, Az AF 7P REHGL 7Y dE2Le
A7 545 6.0H 2.2 B-glucan 2, 4, 6% A7}t 4.5, 4.3,
474 vl & FFEOR KA Aolg vEHlTh Y
M2 B FEA SlolA /ARl o] & BolA] &%
o} o)de] e T E W f-glucan A7 AEA] A
o|AE AF3l TF AALE AAIY A B-glucand 7L
oz 223, £E5 R AR sl ZAHAN Fg
< FReH, REY FEAA {9221 Ao] & vEhhRA]
%o} B-glucang H7HEoZ st ARuLES Holx) ¢
< ¢+ U}k

R 9l HWE
B-glucan F7}1K0, 2, 4, 6%)S B8l A2 AEA] F

o2 20CNM 123 AFSAN DAY oIBIH e
3 548 et Bk A% A% AER Aolas] $EF

2 - o)) Foblo} furkiEgak

Fe KA Aolrt iAo, A 3L F =T f-gl-
can 2% A7be] FEFFol FHA Fag v S-glu-
can 4, 6% A7l Blwd futstA At B-glucan
H7Vgo] BEFE AFA 2FEA Alo|2 8 &4l 2
ke Aol gl A= GA diz=To v @itk Al
z 2 dE, A%, FATE f-glcan H7hEe] wet A
3717ko] 71l whe} felAQ 2ol AT 93 oA
o2 HAANE T 2T AW AT 2EA) Aol AAA
ol 7|3 %7} t2F, A-glucan 2, 4, 6% H7lo] Zzt 5.8,
72, 62, 6.8 2.8 eR} B-glucan 7ol thT] H]3)
o FEEE BT AR 5YF 5 ddE A% AAR
A7} thZT, B-glucan 2, 4, 6% A7l 242t 4.2, 5.8, 5.2,
53402 YA Az 25 #F AA 2R s &
A7} L3t girEe A dETH f-glucan 7}
771 GolAQ Aol F HolA| 9gtal, B HAAKY 4T
FENA B-glucan H7Ee] He7t B AL RIS o ~
FA AojAd FHAY 9T vt A4E). e
FEl9] B-glucand 9717t ¥ VAR FAAHY o8] o
HA| 9}, Hlo| ~E AE|e] f-glucane mH$-Tio] Hlg] A7t
wong el RoME FFH R AL Jheditta B
o} g AEX] FAo] 2ol paste eS| S-glucan 6%7FA]
77} 7Ve3ht B-glucan 71| Bold & Fu)7} A
317 W 2ol B} x| Fe AHE dJoERZ f-glucan
< 4% A7t o133 AQl 4 2 T Y FES miH|
7 goRME Ao FHH aAE eSS ¢
pibi=g
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