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Effects of the Addition of Polymannuronate on the Textural Characteristics of Sponge Cakes
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Abstract

The investigation of the textural characteristics of sponge cake with addition of polymannuronate(obtained from the
polysaccharide, component of brown seaweed), were studied in order to assess the potential of polymannuronate as a dietary
fiber and fat substitute. Hardness, gumminess, and chewiness of sponge cake were tended to progressively decrease in the
response to the addition of polymannuronate. Low-butter treatment with constant level of polymannuronate increased
hardness, gumminess, and chewiness while brittleness and springiness decreased. Sensory evaluation of sponge cake indicated
that addition of polymannuronate(optimally at 3 and 5 w/w%), enhanced springiness, cohesiveness, and overall acceptability.
The overall acceptability decreased PSC, P3C and P1C, P5B and control in the order. These results highlight the potential
of polymannuronate as promising dietary fiber and fat substitute in sponge cake without compromising the textural
characteristics.

Key words: polymannuronate, sponge cake, textural characteristics, low-butter.

M B 7154 W& A %257 Y3 A5 B3 T EE dULE
o &9 $28", 7 A7, whe B3, ey

e FHOE o] FoXE FAo] 4P ATEE A b, =29, v, @n), B2 58 o83kl BT B

FHAge] Aol e S WRETh olgdt] viE FA SA4L Hlad 4T Fo stk

= 7189 ARHTe 7%l 7M. §- A5 883 A 2 FoME HEHQ 2FA AL AL e A%

& AL Age] 801 Fhn Y A ATAl F1E sheetr} Hlo] P2 o]H 1 2FA Aol Tzubsle
W Roll A 712 AnKct 71eAel e ¥ARE R 9, mED, Aol R, A1, e, guprie,

Tfete] e ARAFHQ A o) MHm Qe Agoltt. BT So 754 248 Wikl FASHL W

58 A F Aoldfe ke 23t BA) o5 45 mP AT Fo] HuEw ok

!‘ll‘

HA) g G2k BFRE Yol wel 4A7 HER A BB 2EA A AHE e 2L fAE AE
o 498, 2UPH 2 509 0% A0 A Be SR T4 Rofekn Yol dan o e K9 9
3 % 6 59 R AUE UL + An GADA B WAL LT kol AU AEE HHE A9
oG8 W, AY, 7] S 2 4F AbSHe A% AN DAl LelAn glo) AW 4AE Foled B

o] Eoi7km gick Hol 3293 giek 4% 45 A LR A1eE 5

' Corresponding author: Hee-Sook Choi, Dept. of Food and Biotechnology, Ansan College of Technology, 125, Choji-Dong,
Danwon-Gu, Ansan City, Kyonggi-do 425-867, Korea
Tel: +82-31-490-6082, Fax: +82-31-490-6082, E-mail: heesook@act.ac.kr

- 47 -



1
Jm
oX,
flo
4o
2
_0|L
=
%
I8
o

ol
ol
=
3¢
&%
A
i
2 oa
ol i
ol off
ol
Fﬁ.‘
]
; e
e
4\
30 T

AL
i
P

o%,
?—{n:
o
of iy L il
>
>
mi oo @

=8

>

o

£

2

m{

i,

b

fr

L

Ju

(e M
AN
ul

$o H
= 32
e
NI

g

=

=

o} 22 hydrocolloid7} <88t
$9} alginate:= 112 &3 S84 Ak}
& A Eo) Hojslnz F2 o] {E T glom,

A% Zoln BFsE 2 Holdfsl 4AE F7]

oo &

e
2
yig
O
L
ar e

At

A2F 29 Ao FolBA Hjolrt thaluks) 2 3

25 2ol FHH sl 92

A} gk polymannurate’= &4 2 7t
g Bu'7) glon vntel WA &3 € 585 59| 79

B4E S8 5ol ggd A
B9 w Bo] 18R FEjo) Ho|dfmRE Re ZA S o}
&g AeEAE 717 polymannuronate® A% A &A=
7 EA 4% 77 Qi

wep B AFolME AER] A 240449 poly-

[e]
mannuronate2 FEE 2 71l A A, #5F P2 B
A& Fotpn £ FABARAY AL <19 FEST

7 s
ME L

1. &8 M2

2EA AL ARZE 155 FEY SHEAEE, A
£, I9), HEI(A &5, AlS, &), A, &3FAY, 9
F, Mg, 39), vhdEBHAAE, Mg, &)= ARSI
o™, polymanuronate 7}5-2 93] A}-8-3}53c}. Polyman-
nuronate= ThA|uke] G714k 2 HE 22, 2] 2 A5t

Lo
\

o
eA o

B I FEHEY Ho| ARAoz2A (P)AIHFA F
Fol ARRBT £ A8 AMS-¥ polymannuronatee] U
WA RS B 6.8%, THIE 0.1%, XA 0.1%, 315 18.0%, 2l
oA T5.0%E =ol Utk

2. AEX| Q] M= HiE| % Mix iy

2EA) A e Dt 2EA A Az PP Hg
Azsom, A7 wigH)E Table 13} 2o} AZA] 72
ZA] polymanuronate®] 71 th27H0%)ol H7HEe
72l 1%(P1C), 3%(P3C), 5%P5C) =A Z+zt Avkstai).
T3} Polymanuronate H718-S U814 sl HE|Y ek
=2l HEIZH50 g of 2 17 g(A), 25 g(B), 50 g(O)L
2 3] HEFE 29 4 deR AR 24 Ay
AZY-E 30CE FBAZ A 483 255 A7BH
3 A7} WA{(Heavy Duty Kitchen Aid Inc., USA)E &1 29
A 1R EFeta 5 10904 483 £ F 29 A=
FH L2 4o] Fh 7] W= &, polymannuronate} v}
el Ao A HYor, £ 2004 3083 £33 &
o Z8% HEZE Yu AAFAh

W2 27 8 inch Mof] 400 g& H3le] 170CE LA &
AN 3587 TR T F FA] QBN AR AEA A
e A eojx 1A17F BZE 35 emxS omxS eme] LA F =)
2 AE ANEE A 2 V1AA AAE S8 ARSsAT

]_

A

ol

2

1=

=

It 4
e

£
=3}
3. AEX| A9l 0| &H

2E7) A9 Eo] 2% AACCHEY wheh ~Ex
Al dHS A templateE o]-§3fe 632 EolE &
sl B ek

4. =F24 &

Table 1. Formulas for sponge cakes prepared with different levels of polymanuronate and butter (3]
Samples Additional ratio(%6)
Ingredients 0(Control) PIAY P1B P1C P3A P3B P3C P5A PsB P5C
Flour 250 2475 2475 247.5 2425 2425 2425 237.5 2375 2375
Polymannuronate 0 2.5 2.5 2.5 75 15 75 12.5 12.5 12.5
Butter 50 17 25 50 17 25 50 17 25 50
Egg 450 450 450 450 450 450 450 450 450 450
Sugar 300 300 300 300 300 300 300 300 300 300
Salt 25 25 25 25 25 2.5 2.5 25 2.5 25
Vanilla flavor 1.3 13 1.3 13 1.3 1.3 13 1.3 13 1.3

Y P1A: 1% polymannuronate+17 g butter, P1B: 1% polymannuronate+25 g butter, P1C: 1% polymannuronate+50 g butter, P3A: 3% poly-
mannuronate+17 g butter, P3B: 3% polymannuronate+25 g butter, P3C: 3% polymannuronate+25 g butter, PSA: 5% polymannuronate+17 g
butter, P5B: 5% polymannuronate+25 g butter, PSC: 5% polymannuronate+50 g butter.



Vol. 20, No. 1(2007)

zZ o] 24 2EX] AYE 5 cnx5 anx5 cne] FLI
Arl2 AT} Texture analyzer(TA-XT2, Texture Technologies
Corp., Scardale, NY, USA)E A}-&-5}] 53] HbE 4319 2
o, probe= 217 3 en] YEF S AE3I I load cell 5
kge 2 3+Qth Texture profile analysis(TPA) parameter 2.5
¥] 73/ (hardness), E+24(springiness), 734](gumminess), 4
3] A (chewiness), -&7*d(cohesiveness)3}t F-A] 7] 4] (brittleness)
o AZE3Ar}. Texture analyzer®] &7 Z12 Table 29}

=

3EO

:'E:Ed% 26‘339] /‘glﬁa

o]

6. SH Azl

2FEA] Ao A NAE AA S5 A3
A package SAS Z2 Mg o] §3to] EAAT #
X(ANOVA)3E 13 9] 747 (Duncan's multiple range test).>.
2 Agzte 945 AAsiih

%
i

RN

Table 2. Operating conditions of texture analyzer for
sponge cakes

Operating conditions

Option TP.A.
Force unit g

Distant format % Strain
Pre-test speed 3.0 mn/sec
Test speed 1.0 mm/sec
Post-test speed 3.0 mm/sec
Strain 45%
Trigger fype Auto
Trigger force 5g
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Table 3. Height of sponge cakes added with different levels of polymannuronate and butter

Samples  Control P1A? P1B PIC

P3A

P3B P3C PSA P5B PsC

Height 6.17+0.12" 5.07%0.12 5232006 5.97+0.15

6.07£0.12  6.03£0.12 597+0.12 550+0.00 6.1720.21

6.37+0.06

Y MeanstSD,, ? P1A~P5C refer to Table 1.
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Table 4. Textural characteristics of sponge cakes added with different levels of polymannuronate and butter

Textural characteristics =~ Hardness(g) Brittleness(g) Springiness Cohesiveness Gumminess Chewiness
Control 88875 + 62.50°  4.05:0.19' 0.830.02° 0.56£0.01° 49198+ 14.89"  410.65+ 25.22°
A 171952 + 4823 4.080.63" 0.830.02° 0.55£0.01° 955.10+ 24.98°  795.19+ 32.68°
PI" B 144697 £31238°  4.12+0.62° 0.71+0.03° 0.54+0.01°  772.81£169.65° 62931+ 32.27°
C  1413.15 + 5467 4.20+0.29° 0.79+0.02% 0.5310.01°  768.40+ 33.40°  620.97+ 15.71°
Additional A 141070 + 4799°  4430.51° 0.78+0.03 0.55+0.01° 759.10+ 21.79°  551.58+133.25¢
ratio(%) P3 B 108330 + 42.60°  4.41+0.90° 0.8240.07° 0.54+0.01°  526.56+ 3236"  417.33+ 3.84°
C 98265 % 6328  441+0.54° 0.82+0.01° 0.54+0.01°  501.53+ 12.36°  417.03+ 35.92°
A 916992+ 2503F  4.89+0.61° 0.80::0.02° 0.52+0.01° 561.86+ 18.41°  436.17+ 28.70°
P5 B 91128 + 41.75" 5.0420.67° 0.830.02° 0.52+0.01° 47340+ 2049'  379.51% 16.90°
C 63970 + 367 5724325 0.86:0.01° 0.62:+0.01° 396.02+ 281  337.10+ 0.01"

Values are meantS.D. of 5 replications.
Y PIA~P5C refer to Table 1.

" Means with different letters in the same column are significantly different(p<0.05).
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Table 5. Sensory characteristics of sponge cakes added with different levels of polymannuronate and butter

Sensory characteristics Control ~ P1A” PIB PIC P3A P3B P3C P5A P5B P5C
Crust color 5.42° 446° 3.15° 4.81° 4.50° 450° 4.54 331° 3.96° 3.96"
Crumb color 3.92¢ 4.54° 4.69° 3.58 4.38° 431" 4.73° 4.46° 3.69" 431"
Flavor 446 377 3.73 419" 427 404 4.69° 431° 4.08° 458
Chewiness 4,46 4.46° 426 4158 427 488 4.85° 4.50° 3.88" 423f
Gumminess 4.54° 492 4.46° 3.92' 4.00 4.69° 4.73° 438 4278 4.54°
Hardness 4,65 5.12° 434 412 354" 4.85° 4.85° 535° 435° 3.88¢
Springiness 438 4.42° 426" 4.54° 4.50° 4.15' 4.69° 4318 4.62° 4.42°
Cohesiveness 4318 5.15° 3.96' 446 3.85 4.96° 4.50° 5.00° 4.73¢ 415"
Brittleness 446° 438° 430 408" 4.42° 3.96' 4.42° 427° 462° 477
Overall acceptability ~— 4.42° 391 3.92° 473 412 423¢ 4.73° 4.11° 4.42° 4.88°

D P1A~P5C refer to Table 1.

*h Means with different letters in the same row are significantly different(p<0.05).
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