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Abstract

This study was carried out to investigate the availability of sorbitol and maltitol as altemative sweeteners
for replacement of sucrose in sponge cake. Physical characteristics of batter such as specific gravity, pH of
cake batter and volume, texture of sponge cake were analyzed. 1st specific gravities of batters contained 10~
40% of sorbitol and maltitol were lower than that of the sucrose. 2nd specific gravity of batters showed the
same results as the 1st specific gravity. pH of the cake batters contained sorbitol and maltitol revealed high
value compared to the control. As the amount of replacement increased, pH value showed higher. In terms
of cake volume, as the amounts of sorbitol and maltitol were increased, the volume was larger than that of
the control. Up to 20% of replacement, the cake contained sorbitol showed higher volume than that containing
maltitol, but the cake contained maltitol showed higher volume in above 30% In terms of texture of sponge
cake, the control showed the highest in hardness, as the amounts of sorbitol and maltitol were increased,
hardness value has lowered compared to the control on the same storage day. In this study, addition of
sorbitol and maltito]l to sponge cake showed good results.
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{Table 1> Fornmlas for sponge cakes
(Unit: Baker's %)

Cake

€ Sorbitol Maltitol
flour

Sample Sucrose

Control 100 100 100

S-10 100 90 100 10
S-20 100 80 100 20
S-30 100 70 100 30
S-40 100 60 100 40
M-10 100 90 100 - 10
M-20 100 80 100 - 20
M-30 100 70 100 - 30
M-40 100 60 100 - 40

$-10: sucrose 90% and sorbitol 10%, S-20: sucrose 80%
and sorbitol 20%, S-30: sucrose 70% and sorbitol 30%,
S-40: sucrose 60% and sorbitol 40%, M-10: sucrose 90%
and maltitol 10%, M-20: sucrose 80% and maltitol 20%
M-30: sucrose 70% and maltitol 30%, M-40: sucrose 60%
and maltitol 40%.

7t =5 E38IATt FolE 7 37 18 oo Hell
S ol 18 1707T, o} E 150Te] Hl=2 2
E(FDO-7102, TG AL, &=)ellA] 2583 79
o} LEAA Ao] 24 WA F 4 Als
2 3qrh

3. UI=0| HIE &3

Adz deto 2 33 vk=e] u)F(o|3} 17}
v)$)¥ A7L2E AR vkEe] vig(o]d) 21}
HF)E v F He FAE 33, vF Hol
B2 A9 249 ¥ 3 28 Asdeld 2 2
£ 248k ¥13 ol AR 53 e
Yol HE WEL 23T T 7 FAE W A
W53} 3% B5e] FAS okl oh Tl
o8l H]FE AalATHLee H et al. 2010).

1% _ AR AES #e 3 FAE-T e Fe
HF Bo] &7 f A% Hel TA(g)
2 _ AR NS we k-4 Ao @)
H] & Eol g7 I FA -4 He FA()




BERAEE AKE 28] Aold ¥F 3 AF

4. BI=0| pH =8

¥h=o] pHE Electrode pH meter(Hanna pH 210,
Hana Instruments Co, Fermi, Italy)2 /F-2-0lj4 &
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{Table 2> Specific gravity of sponge cake batters

Sample  1st specific gravity 2nd specific gravity
Control 0.37+0.02°" 0.560.06"
S-10 0.350.01° 0.530.04%
$-20 0.30+0.03% 0.5240.05°F
$-30 0.27£0.02" 0.47+0.02"
S-40 0.25£0.01' 0.39+0.02'
M-10 0.3620.03* 0.5840.04°
M-20 0.330.02° 0.54:0.06™
M-30 0.31£0.01% 0.52+0.04°f
M-40 0.29+0.02° 0.4940.03°

" Values are MeantS.D., n=3.
! Means with the same letter in column are not signi-
ficantly different by duncan's range test(p<0.05).
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<Table 3> pH of sponge cake batters
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<Table 4> Volumes of sponge cakes

Sample pH Sample Volume(mL)
Control 7.89+0.08"" Control 450250
$-10 7.910.05% S-10 4794305
$-20 7.9240,03% $-20 485422°
$-30 7.9440,03% $-30 500+30%
$-40 7.970.02' S-40 512+26°
M-10 7.90+0.08" M-10 467+18"%
M-20 7.920,07% M-20 477+26"%
M-30 7.9240.01%¢ M-30 50924
M40 7.95+0.01% M-40 530+34'

D Values are MeantS.D., n=3.
> Means with the same letter in column are not signi-
ficantly different by duncan's range test(p<0.05).

Y Values are MeantS.D., n=3.
*i Means with the same letter in column are not signi-
ficantly different by duncan's range: test(p<0.05).
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<Fig. 1> Hardness of sponge cakes added with
different amounts of sorbitol.
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<Fig. 2> Hardness of sponge cakes added with
different amounts of maltitol.

A9 Axe 1 4%, 7139 2 A%, Fuld
Qg B, B A sorbitol ThA Fo]
71t el Ax F7HE0] gt AL sorbitol
o] R HE{o 7]1<18M(0 SH 2002), maltitol©]
sorbitol 2.} 7 E(hardness)”t ¥ A2 sorbitol
B} R E {80 wy] w)ie]ti(Jee HS 2005).

V. ot 3 &=

LA AZ2e A EZ R Bifidus T
Z40 9L nHE AP 7150 e 3
2 g 923 e 5 o|9F< maltitol2 V)
BB 2Jsl] Al HEFA] ¥x pHY} &= ¥
gl v ksl F1do 9 AW whex o
ojubx] gt} Sorbitole HERS BLILR
zn s AR 60%e]iL, ofu] it} vhil
3} 3 71l s 2 Whgol dojulr] g
Aztz ) Edoltt. FEHEFHo| $53l AF
Ao AEL R=YA st A Ee FEEAY
EE w0 niEe & XA o]
g B0] e FeFEE 28X AolA AFA
dete] 10~40% thAste] A ] 2 Z2e A
g AzsaA stk wEo] v e 9P



310 gmzeldsA] A 168 A 43(2010)

2 W=e] BEA4& 2Hshe v 39 pHE $43)
AL, AE 5P Foo) 23718 BAst

Aoz gz 13} E 23} H|F& 27} 7}
Z %31, maltitol¥} sorbitolS AT S oA
Fo| BEFF v)Fo] WolHon, 2 &
AL wl sorbitol S THAFE 9ol 13} & 23}
H)Fol O Wkt Aola wEe] pHe d277}
7.89, sorbitol 2 10%°1 4] 40%71X] S 73,
791904 7.972 WA Fo] B-EFE U2 1)
3l Tha E9EI, maltitol 2 A SINE wjx 2
L A eon, T FLag e 4 2}
o7} gk

23A] Alolae] Fule tlE77} 462 ml, sorbitol
& 10%4 40%71A] thAISHA-E ol 479 mLoAlA]
512 mLE diA|Zo] BEFE Fo7 AR I(p<0.05),
maltitol = 22 AFAY) FLILe 2 Sl
AR L 3F 20%7HR = sorbitolol| A $-3]7}F 31
31, 30% ©]39) A& maltitolol 4] F-37} FHch =
Az JeE Axe dZ2F71 0.0896~03147
NZ 7} %3, sorbitol g AASES o Uz
THET dekon, Arige] F7185E Yoyt
Maltitol & A7}t 9ol x 2 A on, A
A7\l AREFE Axe ML £ 2
G37-E 7l sorbitol S F71e AFPA] ta
Re Ax g VeRth wel B d3e g
o] ARZ sorbitolo]} maltitol = thH|3ke] F3)
7} A3 2Fo] R AEL e F glon,
5 BFE ol sobitole] ¥ A7} Y= A
o2 yepd Az, gz AFE 9E £ 9
' AoR o)

BIEXS

287] Aol AZA] A9 10%14 40%7}
A] sorbitol¥} maltitol 2 T sle] Alo]=L wk=e]
B4 uise] vl5 9 pHS 233] Alo|ae)
AFE Bz 2y 9@ 24742 39 v
o] 12} H]F& thTol vl3ted sorbitol T} maltitol

< AN AP TFEA Wsta, o Artgel §
55 Wk 23 HISE 2 A2 Hrtgel
B24E Yol H 12, maltiol RTRE sorbitolol A T
e A3E Bt w5 pHE ti27 B8t
o] sorbitol®} maltitol & A 81-& W =k, o
o] BEFE otk Aelae) B U=
T Bl3} sorbitol¥} maltitolS A Al EF
oA ZA vEbsth di A o] 20%714]E sorbitol
A £371 33, 30% /el AE maltitolol}A] =
Al vesdth 234 Alo|2o 2R HAee
Nz} 7H8 E343L, sorbitol ¥ maltitol S A
& AldTFolA @A JERETE Sorbitol maltitol
9] vl sorbitol & H7Fg A7t tha
ge AT & 2y

Ahn JM - Song YS (1999). Physico-chemical and
sensory characteristics of cakes added sea mustard
and sea tangle powder. J Korean Soc Food
Nutr 28(3):534-541.

Campbell AM - Penfield MP - Griswold RM (1987).
The Experimental Study of Food. Constable
(London), 2nd ed, 513.

Cho NJ -Kim YH -Kim SM Do JJ-Bae SH -
Shin UH - Shim CH - Lee MH - Joung ST - Cha
UJ - Hwang YK (2000). Baking and Confectionary
Material Science, B&C world, 213-225.

Hamano H (1997). Functional properties of sugar
alcohols as low-calorie sugar substitutes. Food
Ind Nutr 2(1):1-6.

Handleman AR - Conn JF + Lyons JW (1961). Bubble
machines in thick foam and their effects on
cake quality. Cereal Chem 38(3):294-296.

Jee HS (2005). Function and properties of maltitol
powder. Food World 6(2):110-115.

Tee JH - Yun MS * Bok JH - An HG - U HS * Lee
JJ (2010). New Principle of Baking Science.



BLIES A7HE 294 Aola ¥ E AF

Jigumunwhasa, 244,

Lee KY - Lee YJ - Ly SY (1999). Effect of oligo-
ssacharides on physical, sensory and textural
characteristics of sponge cake. J Korean Soc
Food Nutr 28(3):547-553.

Kim CS - Walker CE (1992). Effect of sugar and
emulsifiers on starch gelatinization evaluated by
differential scanning calorimetry. Cereal Chem
69(2):212-215.

Kim SY - Oh DK - Kim SS - Kim CJ (1996). Noble
sweetener using in production of confectionery
without sucrose. Food Sci & Ind 28(2):53-61.

Ko HY - Lee SH (2005). Food Evaluation, 2nd ed.
Seok Hak Dang Co., 95-97.

O SH (2002). Sweeter Handbook. Heoilbooks. Seoul,
Korea, 104-130.

Pomeranz Y (1978). Wheat Chemistry and Techno-
logy. American Association of Cereal Chemists,
Inc., 756.

Shin 1Y - Kim HI - Kim CS - Whang K (1999).
Characteristics of sugar cookies with replacement
of sucrose with sugar alcohols. II. Textural cha-
racteristics of sugar alcohol cookies. J Korean
Soc Food Nutr 28(6):1044-1050.

i

€ 311

Song JC - Park HJ (2005). Physical, Functional,
Textural and Rheological Properties of Foods,
Ulsan University Press, 4th ed, 460-472.

Shuey WC - Tipples KH (1980). The amylograph
hand book. AACC(American Association of Cereal
Chemists), 3-6.

Suncica P - Damir J - Diana K (2001). Determination
of sorbitol concentration in diet chocolate by
high-performance liquid chromatography. Food
Tech Biotec 39(2):129-133.

Toshinao G - Kazuhiro K - Tkuko E - Sachiko T (1998).
The maltitol-induced increase in intestinal calcium
transport increases the calcium content and break-
ing force of femoral bone in weanling rats. J
Nutr 128(11):2028-2031.

Yi SY - Kim CS - Song YS : Park JH (2001). Studies
on the quality characteristics of sponge cakes
addition of yam powders. J Korean Soc Food
Nutr 30(1):48-55.

20106 74 9d A

20103 79 26 1A} =&
20109 8¢ 9Y 23} =&
20100 8 249 A A & A

o od ¥

L
g



