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Abstract

This study was undertaken to examine the effect of sea tangle and sea mustard on physiochemical
and sensory characteristics of cakes and the possibility of commercialization of these functional cakes.
The moisture contents of cakes prepared with sea tangle and sea mustard were higher than those
of control, and a positive correlation between water holding capacity(WHC) and moisture contents
was observed(r=0.836). As addition level of sea tangle and sea mustard was increased, volume of cakes
were decreased, whereas hardness was increased slightly and color became deep. Hardness was strongly
correlated to the volume of cakes(r=-0.914). Visual observation by photomicrography showed that,
as addition level of sea mustard and sea tangle was increased, formation of air cells were prohibited
and thus volume of cakes was decreased. The microstructural observation by scanning electron
microscopy (SEM) showed that air cells of cakes were well-developed up to 5% addition of sea tangle
powder. As a result of the sensory evaluation for the cakes prepared with sea tangle and sea mustard,
no significant difference was observed between control and those addition levels up to 5%. Flavor
was proved to be the most important factor in determining overall acceptability and hedonic hardness
score was inversely correlated to the objective hardness value(r=-0.853).
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Table 1. Basic formula for cake batter

Ingredients Weight(g)
Cake flour 200~ 160
Granule sugar 150
Whole egg 120
Skim milk powder 10
Salt 1
Margarine 80
Baking powder 3
Sea tangle or mustard 0~40
Water 120
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Table 2. Proximate composition of sea tangle and sea mustard

Sea tangle Sea mustard

Fig. 1. Composition of dietary fibers in sea tangle and
sea mustard.
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Sample Moisture Crude protein Crude fat Crude ash
Sea tangle(Laminaria japonica) 9.21 7.44 2.22 19.37
Sea mustard(Undaria pinnatifida) 13.38 25.16 0.58 17.89

Table 3. Water holding capacity of flour-sea tangle, flour-sea mustard and flour—dietary fiber mixture
(g H:0/g solid)

Addition level(%)

Ingredients
Control 2% 5% 10% 20%

Sea tangle(coarse) 13810001 1374+0.007°7 1537+0.010° 19410017 2.725+0.004°
Sea tangle(fine) 138120001  1.369+0.002® 1.509+0007° 1872+0.026° 2.710+0.007°
Sea mustard(coarse) 1.381+0.001 1.379+0.006° 1.74010.005°  2.259+0.003° 2.921*0.004°
Sea mustard(fine) 138120001  1357£0.003°  1683+0004° 2101+0010° 2874%0.070°
Cellulose 138110001  1.35410017% 1368+0004® 1.441%£0002° 1.503%0.005"
Sodium alginate(low viscosity) 138120001  1354+0.017" 1.320£0.004* 13050006 1.387+0.010°
Sodium alginate(high viscosity) 138110001  137740008° 1.441+0005° 1.492+0.005° 1.670%0.059°

Mean+S.D.
“Means within the same column with different superscripts are significantly different by the LSD test (p<0.05).
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Table 4. Moisture content of cakes prepared with various concentrations of sea tangle and sea mustard (%)
. Addition level (%)
Ingredients
Control 2% 5% 10% 20%

Sea tangle(coarse) 19.82+0004”  2092+0021°%  23.12£0.018° 23.83:0.043° 2450+0.077°

Sea tangle(fine) 19.82+0.004 19.98+0.018" 20.28%0.001° 22.02%£0.006° 23.49%=0.019°

Sea mustard (coarse) 19.82+0.004 20.80+0.059° 22.98+0.014° 23.03%0.010° 23.60%0.061°

Sea mustard(fine) 19.82%0.004 20.22:0.024° 21.73%0.021° 23.07+0.002° 23.52+0.026
YMean+S.D.

?Means within the same column with different superscripts are significantly different by the LSD test (p<0.05).

Table 5. Changes in volume at cakes prepared with various concentrations of sea tangle and sea mustard (cm®)
Addition level (%)

Ingredients
Control 29 5% 10% 20%
Sea tangle(coarse) 1500+5.0" 1345+30.0° 12671 15.0° 1254175 1060+ 25.0°
Sea tangle(fine) 1500+5.0 1394:£10.0® 1300% 5.0° 1226+ 5.0 1127+ 50%
Sea mustard(coarse) 1500£5.0 1465+ 5.0° 1385%10.0° 1293+ 5.0 1167£10.0™
Sea mustard(fine) 1500£5.0 1436+ 0.0 1267+ 5.0° 1181+ 50° 1016+20.0°
1)
Mean*S.D.

“Means within the same column with different superscripts are significantly different by the LSD test (p<0.05).
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Table 6. Hardness of cakes prepared with various concentrations of sea tangle and sea mustard (g/cm®)
Ingredients Addition level (%)
Control 29% 5% 109 20%
Sea tangle(coarse) 150.0£5.0" 1668+ 2.0™? 1846115 230.0+10.0™ 257518.0°
Sea tangle(fine) 150.0+5.0 1636% 45 178.6£5.0° 2443+ 10 30752 0.0°
Sea musatrd(coarse) 150.0+5.0 1676%115 205.0+2.0° 2483+ 5.0 2647+ 5.0°
Sea mustard(fine) 150.0£5.0 166.0% 4.0 208.0£8.0° 2385+ 35 3075+ 65°

"Mean*S.D.
INot significant

Means within the same column with different superscripts are significantly different by the LSD test (p<0.05).

Fig. 2. Photomicrographs of cakes containing various levels of sea tangle.
Tc and Tf mean coarse and fine sea tangle powders, respectively.



Fig. 3. Microstructure of cakes prepared with coarse sea tangle powder by SEM.
A: Control, B: Sea tangle 2%, C: Sea tangle 5%, D: Sea tangle 10%, E: Sea tangle 20%. Arrows are air cells, and
asterisk is a air tunnel composed of collapsed air cells.
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Table 7. Color value of cakes prepared with various
concentrations of coarse sea tangle and sea

mustard
Concentrations L a b 4E
Control 60.3 -34 144 39.1
Sea tangle 2% 510 -13 146 478
Sea tangle 5% 498 -11 147 490
Sea tangle 10% 459 =07 124 521
Sea tangle 20% 386 -06 111 59.0
Sea mustard 2% 503 -27 137 483
Sea mustard 5% 485 -26 135 500
Sea mustard 109 434 -2.2 12.7 547

Sea mustard 20% 332 -27 111 643

L: Measures lightness and varies from 100 for perfect
white to zero black.

a: Measures redness when plus, gray when zero and
greenness when minus.

b: Measures yellowness when plus, when zero, and blueness
when minus.

AE:Y 41 +4a® +4%
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o ¥l 3l 5% 7L E7IR = & 2ol E Bolx] ggkon],
20% A7l A vk e A el 318
chA ul 7}2) Q1Ak =7 o] W A B 2F] F2] 4 Afo]
= 5% A7FEol A vebyon] A3 7R R wkE A o]



540 el - £

Table 8. Sensory characteristics of the cakes prepared with different concentrations of sea tangle and sea mustard

Addition level (%)

ftem Control 29 5% 10% 20%
2{)’ 3.925’ 3.9;56)X 3.6';7:" 3.1;5X 1.9:;‘”
Mouthfecliog 1 s A7 T S0 e
M;” 39% 41% 39X 327 23
T 3.7§ 3.7;sX 3.4;sX 32&; 2.2:§W
T; 37 36 36 27 15
Flavor M. 3.7 3.5%Y 31" 3077 207
M 37 39* 3.2Y 2.1°% 20"
T. 4.01 3.3;55” 3.7:{sX 3.1‘"1sY 2.4:Z
T 40 35 31 3.1 18
Texture M. 40% 41% 395 39 2.9
M 40* 41* 39* 3.1% 2.2%
Te 3.62 3.0'::“ 2.9;sXY 2.5‘;3‘1 3.5§
T: 36 34 3.1 2.1 47
Appearance M. 365 33%Y 2,85 2.8%Y 2.7%
M 36° 3.8 33Y 3.3 42*%
T 10% 42> 3.4™Y 2.7 2.3
Overall Ti 40% 36°% 35% 26° 167
acceptance M. 40% 3.7 36% 29 20%
M; 40% 41=% 32Y 25° 17%

1 .
'T. means coarse sea tangle. 9T; means fine sea tangle.

3) 4 .
M. means coarse sea mustard. M; means fine sea mustard.

5)X,Y,Z, and W mean Duncan’s multiple range test for the addition level.

SNot significant

7)a,b,c and d mean Duncan’s multiple range test for the kind of Sea tangle and Sea mustard.
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