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Impacts of the Proportion of Sea-tangle on
Quality Characteristics of Muffin

Jung Hee Kim, Jang Ho Kim and Seung Seok Yoo'
Department of Culinary and Foodservice Management, Sgong University

Abstract

The principal objective of this study was to determine the optimal conditions for making muffins with sea-tangle
powder, which is known to be a healthy food supplement. The characteristics of the sea-tangle muffins were analyzed in
aquality evaluation. Sea-tangle powder was added to the muffins at concentrations of 0%, 5%, 10%, 15%, 20% prior to
baking. The height of the muffins to which the sea-tangle powder had been added, after storage at 20°C, was shown to
decrease with increases in the concentration of sea-tangle powder. The weight of the muffins increased with increasing
storage time, but these differences were not profound. The moisture content of the muffins decreased with increased
storage time. The change in pH in accordance with storage time differed only slightly. In terms of the color of the
sea-tangl e powder-supplemented muffins, after storage at 20°C, the“L” and “b” values decreased with increasing amounts

of added sea-tangle powder. The “a’

value increased with increasing amounts of added sea-tangle powder. With regard

to the textural properties of the sea-tangle powder-supplemented muffins, after storage at 20°C, the hardness and
chewiness increased with greater quantities of added sea-tangle powder. Springness, cohesiveness, and adhesiveness
differed only dlightly as more sea-tangle powder was added. With regard to the sensory characteristics of the muffins,
the overall quality of the muffin to which 10% sea-tangle powder was added was evaluated as the best. The color, flavor,
and softness were al so assessed as the highest. The sweetness of the muffins was assessed as weak.
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Table 1. Formulas for preparation of muffin with addition of
Seartangle powder

Sea-tangle powder(%)

Ingredients Control
5 10 15 20
Flour(g) 100 95 90 85 80
Seartangle powder(g) 0 5 10 15 20
Butter(g) 80 80 80 80 80
Sugar(g) 80 80 80 80 80
Ego(g) 80 80 80 80 80
Milk(mL) 20 20 20 20 20
Baking powder(g) 3 3 3 3 3

Sieving flour, baking powder and sea-tangle powder

|

‘ Mixing butter and sugar (5 min) ‘
l
‘ Mixing eggs (3 min) l
!
Mixing flour, baking powder and sea-tangle powder
I
Adding milk (1 min)
l
Filling 86 g in muffin cups
!
Baking in oven (180T, 35 min)
l

‘ Muffin

Fig. 1. Process of muffins prepared with different seatangle
powder content.
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7. Texture &H
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Table 2. The properties of seatangle muffin prepared with different powder content(stored at 20C)

Properties Seatangle powder Storage period(day)
(%) 0 1 3 5

0 61.61+0.33 64.56+0.31° 61.30+0.34 62.65+1.09%
i 5 62.02+0.17 62.20£0.12° 61.65+0.17 60.98+0.25"
(r:r%])t 10 61.51:+0,35" 62.36+0.19° 61.34:+0,08° 59.73+0.25°
15 60.92+0.12° 61.63+0.14° 61.18+0.22° 60.01+0.11%
20 50.73+0.33° 60.86+0.49° 60.38+0.24° 60.36+0.29™

F-value 3101 69.78"" 12117 14.36"
0 75.97+0.02° 75.50+0.01° 75.20+0.02° 75.45+0.02
i 5 76.07+0.02° 76.69+0.01° 76.72+0.01° 76.52+0.01°
(e;" t 10 76.18+0.02° 76.81+0.02° 76.41+0.02° 76.88+£0.01°
15 77.01+0.01° 76.87+0.01° 77.00£0.01° 77.01+0.01
20 77.64+0.01° 77.02+0.01° 77.05£0.01° 76.89+0.01°

F-vaue 5626.39 8926.24"" 9191.34"" 7391.26 "
0 16.47+0.06° 15.57+0.15° 13.60+0.26" 12.83+1.12°
_ 5 17.60+0.10°% 15.90+0.17° 14.67+0.23 13.50+0.10°
Mo'aur(i A)‘):O“tmts 10 16.73+0.06° 15.67+0.06° 13.80+0.00° 13.77:021%
15 17.53+0.06% 16.00+0.00° 14.93+0.15 14.37+0.15
20 17.20+0.17° 16.57+0.12° 14.73+0.12° 14.03+0.15°

F-vaue 7373 3279”7 34.04" 471"
0 8.20+0.01° 8.22+0.01° 8.13+0.01° 8.14+0.01°
5 8.02+0.01° 8.08+0.01° 7.99+0.01° 8.14+0.01°
pH 10 7.65+0.01° 7.65+0.01° 7.61+0.01° 7.63+0.01°
15 7.56+0.01° 7.60£0.02° 7.55+0.01° 7.61+0.01°
20 7.42+0.01° 7.44+0.01° 7.39+0.01° 7.40+0.01°

F-value 639107 27957 4104.29" 3155.69"

Y Mean+SD " p<0.01 "

p<0.001

#**Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 3. Hunter's color vaues of muffins prepared with different
seartangle powder content(stored at 207C)

Hunter's Storage period(day)
(%)
color value 0 1 3 5

0 73.16+0.22" 74.44+0.22° 72.80+0.53" 72.47+0.68"
5 60.28+0.68" 59.60+0.67° 57.60+0.03° 57.46+0.12°
L 10 52.65+0.28° 56.92+0.04° 55.01+0.03° 52.13+0.11°
15 46.71+0.20" 50.01+0.23" 46.86+0.50" 46.53+0.08"
20 4354+0.49° 45.17+0.43° 45.00+0.15° 44.56:+0.02°

F-vaue 242112 2571.80°° 3339.28"" 382595

0 -264+0.17° -1.94+0.02° -2.99+0.11° -2.50+0.07
5 -256+0.09° -1.85+0.12° -2.05+0.14° -2.04+0.01°
a 10 -1.80+0.08" -1.97+0.03° -2.06+0.05° -1.38+0.14
15 -1.06+0.08" -1.51+0.04° -1.44+0.04° -0.99+0.05%
20 -1.17+0.04* -1.01+0.07* -1.12+0.02* -1.17+0.10°

F-value 171257 108137 22217 144337

0 24.87+0.04% 26.47+0.12* 26.79+0.22° 25.88+0.28"
5 22.64+0.22° 22.04+0.22° 21.57+0.34° 22.68+0.32°
b 10 22.64+0.14° 21.46+0.06° 21.14+0.06° 20.68+0.22°
15 19.25:0.01% 19.41+0.16" 18.52+0.20° 18.99:+0.05"
20 17.93+0.21° 18.38+0.11° 18.52+0.10° 18.50+0.05°

F-value 920697 1422597 789377 580.84""

Y Mean+SD ™ p<0.001
#Means in a column by different superscripts are significantly di-
fferent a 5% significance level by Duncan’'s multiple range test.

3. Texture
A7 H7EES 0~20% H9lolA 5%% S7HAA
A zE & oA UP”H&A TextureE =43 tHTable 4).
oluf 7 =(hardness)= A%Z ¥ tjzTollA 043 Kgf o
2 7P 9A e AP EEE 20% H7FSE TR
oA oF 209l 091 Kof= 7P A4 Yebstth A7t
Fol St et AE7F oA S Ao 10%
A7} oPdollAE FolFl Aozt itk YRbFoE A
2 713F <t Al HTbe] SUMESE AR
o] AoHTE HAEv EoMAe AFES Bt oy
A= oAl 23S F7)0 J7HES o HUlEe] St
ol wet A=7t Folthe A#el YX|FHCho HS
X84 (chewiness)o] A9 A=9} FAMSH
&S YeR=d Table 40 w2 Az 3oE o
bR JAr7bEFe] F7 RS Aol Emokson, A
1, 3, 5¥0llA= At 749 HTheFe] STl ot
A3Ae e NHEsIITh @A (springiness) > Al
FU 0dA o<l 0%01]/\1 10.39 mm=z 2t
20%1A4 1357 mmZ =4 YeEbgoy f-2]A<l
ztole §lth Ao W ¥slEE d2TE AL A
7HREe] oAl Apole Kol ittt wbA ThAlmt
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Table 4. Texture characteristics of muffins prepared with different
seartangle powder content(stored at 207C)

Texture ) Storage period(day)
characteristics * ” 0 1 3 5
0 0.43+0.12°Y 0.77+0.05° 0.88+0.15° 0.90+0.08°
5 0.61+0.07° 0.94+0.04° 1.28+0.19* 1.20+0.10™
Hardness ) 8650.07° 0.98:001° 138£0.08° 1.27:013"
(Kgf)
15 0.85+0.10° 1.26+0.08% 1.38+0.15% 1.47+0.22°
20 0.88+0.05° 1.30+0.11° 1.42+0.06* 1.99+0.20°
F-value 15827 3209 8.09” 1947
0 097+0.16° 1.32+0.31° 1.77+0.30° 1.59+0.76°
o 5 1.69+0.12° 2.30+0.08" 2.16+1.56" 2.26+0.55"
c (E’;'fr)ms 10 2.20+049° 2.21+029° 2.68+1.42* 1.89+0.78°
15 2.30+0.54% 3.33t0.24% 2.58+0.72° 2.42+0.42°
20 2.83+0.11* 3.71+0.80° 2.91+1.39* 4.90+0.92°
F-value 13287 15647 0.45 1040~
0 10.69+2.40° 8.72+1.45° 11.27+0.96% 10.79+3.51°
o 5 10.81+1.41% 13.15+0.64% 9.30+3.03% 11.70+2.78°
SPINGINESS ) 15 0540.77% 11.8041.48" 13.13+2.65° 10.00+3.12°
(mm)
15 11.82+1.65% 13.26+0.54% 10.63+1.14% 10.98+3.04°
20 13.57+0.56° 13.68+1.06° 10.58+3.73* 13.23+0.58°
F-value 178 10.08™ 0.25 0.57

0.19+0.02* 0.18+0.02* 0.16+0.04%
Cohesiveness 5 0.25:0.02° 0.19+0.00* 0.17+0.04* 0.16+0.01°
(Kgf) 10 0.23+0.01* 0.19+0.01° 0.18+0.04* 0.14+0.02
15 0.24+0.02* 0.20+0.01° 0.17+0.03" 0.15+0.00°
20 0.24+0.01* 0.21+0.02* 0.19+0.04* 0.19+0.01°

F-value 0.66 1.46 0.13 1.67
0 657+4.77° 8.35+352° 8.74+0.30* 6.48+2.33°
5 11.99+1.48% 8.95+0.70° 10.96+3.36 7.44+1.47%
Adhesiveness 10 12.01+1.51%15.54+0,79% 12.45+2.79" 5.87+3.26"
(Kgf)  1511.70+3.14® 12.32+5.31° 8.49+2.44* 6.18+1.99°
20 12.62+1.73% 18.76+5.57* 9.39+4.21* 13.24+6.08"

F-value 2.30 4,02 0.98 2.39

Y Mean+SD " p<0.05 ~ p<0.01 * p<0.001

¥ Means in a column by different superscripts are significantly di-
fferent at 5% significance level by Duncan's multiple range test.
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Fig. 2. Spider-web diagram of muffins prepared with different
sea-tangle powder content.

Table 5. Sensory characteristics of seatangle muffins prepared with different content

Sensory Content of sea-tangle(%)
characteristics 0 5 10 15 20 Fvalue
Color 2.9+1.5™Y 2.8+1.2" 36+£0.7% 43+1.2° 24+1.3F 377"
Flavor 3.2+0.9% 2.6+0.8” 43+0.9° 38+09% 1.8+1.0" 11.08™"
Sweetness 41+1.2° 2.8+1.8 28+1.1° 2.9+0.9° 1.9+0.9° 447"
Softness 3.5+0.9% 32+1.1° 4.4+0.1% 31409 20£1.2° 705"
Overal quality 24+0.7° 3.2+0.8° 4.8+0.4° 3.0+1.2% 1.4+0.7° 2322

Y Mean+SD " p<0.01 * p<0.001

>4 Means in a row by different superscripts are significantly different at 5 % significance level by Duncan’'s multiple range test.
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