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Abstract

In this study, certain quality characteristics of kimbugak samples prepared with 2 different puffing methods, microwave
oven and frying, and containing different levels of sea tangle powder(0, 2, 4, and 6%), were examined according to mineral
content, moisture content, color values, photographic images, hardness and sensory evaluations. The mineral contents of
Porphyra yezoensis were: K, 2,612.400 mg; Ca, 116.970 mg; Na, 486.099 mg; Mg, 297.800 mg; Fe, 9.636 mg; Mn, 1.614
mg; and Cu, 0.973 mg. And those of the sea tangle powder were: K, 5,115.000 mg; Na, 1,848.931 mg; Ca, 763.030 mg;
Mg, 525.700 mg; Fe, 15.125 mg; Zn, 4.639 mg; and Mn, 0.146 mg. Moisture content was not significantly different among
the samples of kimbugak puffed by the microwave oven and frying. For the color of the kimbugak made with the microwave
oven or frying, L values decreased as the level of sea tangle powder increased. Color a and b values were lowest in the
control group. The color values(L, a, and b) of the kimbugak puffed by frying were higher than those made using the
microwave oven. The hardness of the kimbugak samples puffed using the microwave oven were not significantly different
according to levels of sea tangle powder, and in the kimbugak puffed by frying, the lowest hardness was in the sample
with 6% sea tangle. In sensory evaluations, color and crispness were not significantly different among the samples. The
flavor scores of the 4% and 6% samples puffed by frying were higher than those of the kimbugak samples puffed using
the microwave oven. The overall acceptability of the kimbugak puffed by frying and containing 6% sea tangle powder was
the highest. In conclusion, 4 and 6% sea tangle powder would be considered optimum amounts for kimbugak puffed by frying.
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Table 1. Formulation of glutinous rice paste (Unit: g)

Glutinous rice Sea tangle Garlic Ginger
Water Salt .. .

powder powder Jjuice Jjuice

0 50 0 100 1.5 1.5 4.0

Sea tangle 2 49 1 100 1.5 1.5 4.0
powder(%) 4 48 2 100 1.5 1.5 4.0
6 47 3 100 1.5 1.5 4.0
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Materials
l
Washing
l
Kneading with glutinous rice paste
l
Drying
(20C - 12 hrs)
l
Dried Kimbugak
7 N\
Frying Microwave
oven
N\ 7
Puffing

Fig. 1. Processing method of kimbugak with sea tangle
powder.
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Table 3. Operation condition of texture analyzer for kim-
bugak added with tangle powder

Mode Measure force in compression
Option Return to start
Sample size 2 cmx5 cm
Pre-test speed 2.0 mn/s
Test speed 3.0 mw/s
Post-test speed 10.0 mm/s
Distance 100%
Force 100 g
Time S5 sec
Trigger type Auto-10 g
Data acquisition rate 400 pps

Accessory 3-Point Bending Rig (HDP/3PB)

Table 2. Operating for analysis of minerals by atomic absorption spectrophotometer

Item Minerals

Lamp Ca Fe K Mg Mn Cu Na Zn
Wave length(nm) 422.7 2483 766.5 285.2 279.5 324.8 330.2 2139
Current(mA) 10 12 10 8 10 6 10 8
Slit width(nm) 0.5 0.2 0.5 0.5 0.2 0.5 0.2 0.5
Lighting mode BGC-D; BGC-D, Non-BGC BGC-D, BGC-Dx BGC-D; Non-BGC BGC-Dx
Bumer height(mm) 7 7 7 7 7 7 7 7
Fuel gas flow(/min) 2.0 2.0 2.0 1.8 2.0 1.8 1.8 2.0
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Hu U BiEA] B2 ekS 7 F ok RS FBkE g9l I Ko A3 71E(6~75A41)°] 2,800~3,500 mg
£ 3lgch o] o AMEH THESEASL A(color), H](flavor), (The Korean Nutrition Society 2010)-2 72ts uf 7 9] Kgk
eSS 04 AEYE ASNA ARG § UL S 5 $EAL Y ek £ A B
2 o|S3HA BS H4E dfo] fZo] So] FASZ BASE  AE KZHo] 511500 ngo2 7P B4 Lpehton, o
o] FrlstRch Ak ¢l 7]§E(OV6rall acceptability)= ¢ = Na”} 1,848.931 mg, Ca 763.030 mg, Mg 525.700 mg, Fe 15.125
7 37K =9 23 E= AEE 2ARSHY BIFsHATH mg, Zn 4.639 mg, Mn 0.146 mg =S = UeERiTh
Table 5= Z7-2H9] 7714 gS Uehd 2oz AR
6) 4 Az AAZ WA 7] ¥ AEFQ HpHo R PBIAZ] 3

Ay Az SPSS 2 I(SPSS 12,0 for windows, SPSS  FZRe ThAjut Arieko] Zrigtel] uhet B7)W o Eat &
Inc)& o] §3ke] EALRAANOVAIS AAISHTL, 2 24 % Zhshgich AR BekNZ A5zke] 5713 Fepol
Y] KOS pe0.05 $2O2 Duncm] TEFUIAY V1B OR B PRz o)W Gl gAH o=

2 Agstel AFAAoE, WA SUEL TAAS B THS UEHGAO Ca M-6%ol A 78637 ng, F-6%

A, ollA 78231 mgg UERlo] o} o] whE ApolE e
A erstek.
Zat Y o
2. +E a2
1. 201E e Bk S GelRt PR zke) S PR Table 60f Liet
7714 FFe g ol 8% %

Table 40 YeRSIch. A 3¢ Kgkol Wkth AREJAAE o83t e} o= s ol

2,6124 mgO 2 7P Egtom, ThS O & Na 486.099 mg, Mg 2.66~2.91%= )27} A $9)7 2jol= rEp)

297.800 mg, Ca 116970 mg, Fe 9.636 mg, Mn 1.614 mg, Cu 0973 A @33, A5l L o] 43 o)A E3F 211~

mg 0| At} ©]= Seo & Jung(2007)7 Han 5{(2003)2] X i1 276%2 2 AA ol FH< Zolg yehlAl &
x

oAk Zo| Aol K Fapo] 71 ke A AXshe,  ghouh AEHQ wHe) Przo] AxtE|elx B} Pzt
Table 4. Minerals content of Porphyra yezoensis and sea tangle powder (Unit: mg/100 g)
Element
Sample Ca Fe K Mg Mn Cu Na Zn
Porphyra yezoensis 116.970 9.636 2,612.400 297.800 1.614 0.973 486.099 4977
Sea tangle powder 763.030 15.125 5,115.000 525.700 0.146 0.140 1,848.931 4.639
Table 5. Minerals content of kimbugak with sea tangle powder by different puffing methods (Unit: mg/100 g)
Element
Sample Fe K Mg Mn Cu Na Zn
M-0% 68.169 8.636 918.700 134.700 0.636 0.456 659.169 2.381
M-2% 74.822 9.933 1,131.100 153.400 0.697 0.601 592.660 2.733
M-4% 78.993 11.267 1,309.400 166.100 0.749 0.656 628.412 2.784
M-6% 78.637 8.282 1,325.300 151.200 0.403 0.511 655.742 2.163
F-0% 51.664 6.083 626.800 95.000 0.497 0.370 519.819 1.834
F-2% 67.067 6.991 770.100 112.700 0.588 0.505 499.256 1.879
F-4% 75.386 7.073 927.600 117.100 0.467 0.369 489.875 2.023
F-6% 78.231 7.851 988.200 117.800 0.397 0.391 532.482 1.701

M-0: Kimbugak without Sea tangle powder by microwave puffing, M-2: Kimbugak with 2% Sea tangle powder by microwave puffing,
M-4: Kimbugak with 4% Sea tangle powder by microwave puffing, M-6: Kimbugak with 6% Sea tangle powder by microwave puffing,
F-0: Kimbugak without Sea tangle powder by frying puffing, F-2: Kimbugak with 2% Sea tangle powder by frying puffing,

F-4: Kimbugak with 4% Sea tangle powder by frying puffing, F-6: Kimbugak with 6% Sea tangle powder by frying puffing
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Table 6. Moisture content of kimbugak with sea tangle
powder by different puffing methods

Sea tangle powder(%o)

0 2 4 6
Microwave 2.91+0.70™ 2.66£0.49 2.86+0.99  2.86+0.99
Frying 2.76+0.88"°  2.53+0.55 2.25+0.63 2.11+047

Values are meantstandard deviation(n=15),
Means with the same superscripts in each row are not significantly
different(p<0.05).
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A3} ol ThAInkE W7Hste] A2E F7](Cho 5 2006)
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Table 7. Color of kimbugak with sea tangle powder by
microwave puffiing

Sea tangle powder(%o)

0 2 4 6

L 38.05t1.16" 34.63+0.87° 34.23+1.00°  30.96+1.01°
a  —002+028°  0.174045  0.55£042°  1.02+0.17°
b 57341.77° 6274177 8.58+2.88"  8.15+1.07°

Values are meantstandard deviation(n=36),
Means with the same superscripts in each row are not significantly
different(p<0.05).
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M-0 M-2 M-4 M-6
Microwave oven puffing

F-0 F-2 F-4 F-6

Fried puffing
Fig. 2. Appearance of kimbugak with sea tangle by
different puffing methods

Table 8. Color of kimbugak with sea tangle powder by
fried puffiing

Sea tangle powder(%o)

0 2 4 6

L 39774152 3725+1.78"  35.55+1.45°  34.62+1.96"
a  0294048°  047+022°  0.8240.38  0.90+0.64°
b 1024+1.71°  859+191°  9.69+235"  834+224°

Values are meantstandard deviation(n=36),
Means with the same superscripts in each row are not significantly
different(p<0.05).
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Table 9. Hardness of kimbugak with sea tangle powder by different puffing methods

Sea tangle powder(%o)

0 2 4 6
Microwave 246.07+46.16™° 254.3332.35 283.20:46.94 275.11£5121
Fried 274.39+31 65" 240.16+28.36° 226.65+16.52° 238.07+30.70°

Values are meantstandard deviation(n=12), Means with the same superscripts in each row are not significantly different(p<0.05).

5. BtsAAL

A%zte] B4 7% A= Table 109] L gick. 7H]
U (kim-fish taste)o A AR Q1A HEAQ] vy o=
P3A ) AR gi2F 7242t 4.03, 4102 YERY e,
gz ATE ZF F2F¢l 2polE yERfA] gidh
143} Gisavory taste)> HEZ|Q1 WH o2 W3IAZ 6% T
Ao A 5892 7FF e e YeER, d=y diAlE
oA BE AT WHoz HB3A|7] 7H7to] FoFo

Table 10. Characteristic intensity rating of kimbugak with
sea tangle by different puffing methods

2 22 ALE Yehich Adi(salt-taste)S AEZQ] BPH O
2 P37 6% thATLo] 42608 7Y £ 7S e
o1}, B3t Rzl d22y AT E 2F #9A #
ol& YEMA ettt 7153k oily-taste)> M52} WHo
2 AR fRZbe] foFos & A4S UEien,
o] F(off-flavor)i= 2T 4% AL AR AL 715
o ol FrA < Aol N, 2%2 6%= A UA
7F AEAR WEY f9F oz o7 A UERgith

&H|R} 7135 HARE Table 110] YR Tt A(color)
dz22i dAlZE 25 AR A} DA W 3
%011A1 oAl ZfolE UEh A skt Fr(flavor) 2] 73

Test method $= 27T 2% A FARH AA L AEH QA B
- - p-value
Microwave Fried
0%  4.03+1.92  4.10+2.02 0.856™ Table 11. Consumer acceptance of kimbugak with sea
Kitmfish 2% 461199  3.94+1.91 0.055™% tangle by different puffing methods
m-11s taste
Y 4%  452+1.84  406£1.97  0.191™ Test method
NS . 3 p-value
6% 4.55+1.95 4.06+2.30 0.208 Microwave Fried
0%  426+1.67  5.55+1.77 0.000%* 0%  6.18+1.66 5.98+1.61 0.512"
2%  439+143  5.60+1.61 0.000%* 2%  6.11£1.52 6.19+1.76 0.785™
Savory taste Color NS
4%  4.66+1.50  5.63+1.66  0.001** 4% 573172 6.10+1.64 0.221
6%  4.60+1.79  5.89+1.71 0.000%** 6% 573166  6.06+1.96 0.301™
0%  3.45+1.46  3.45+1.54 1.000™ 0%  5.79+1.93 6.10+1.49 0.324™
2%  3.61x1.54 3824176 0482 2%  5.42+1.84  6.16+1.72 0.22"8
Salty taste NS Flavors
4%  3.8241.58  3.87+1.88 0.877 4% 545170 6.23+1.69 0.012*
6%  3.98+1.88  4.26+1.71 0.397" 6%  5.35+1.75 6.31£1.96 0.005%*
0%  3.84+1.74  5.16+2.01 0.0007%* 0%  6.69+1.57  6.65+1.52 0.826"
. 2%  3.98+1.81 5.402.01 0.000%* , 2% 627171 6.68+1.67 0.186"°
Oily taste Crispness NS
4%  415£1.79 5734209  0.000%** 4%  6.05t1.56  6.55+1.71 0.091
6% 410179  5.6942.09  0.000%** 6%  6.50+1.65 6.60+1.81 0.765"°
0%  3.6542.26  3.39+1.82 0486 0% 615190  6.18+1.68 0.920"
Oftl 2%  4.1122.05  3.40+1.92  0.049* Overall 2% 558188  6.21+1.80 0.059™
-Ilavor
4%  4.00£1.98  3.50£1.99  0.164™ acceptability 4%  5.37+1.75 6.21+1.66 0.007#*
6%  4.16+2.03  342+190  0.037* 6%  5.60£1.76  6.37£2.00 0.024*

Values are meantS.D.(n=62),

*p<0.05: Significance as determined by independent samples #-test,
**p<(.01: Significance as determined by independent samples ztest,
**%p<0.001: Significance as determined by independent samples #-test.

Values are meantS.D.(n=62),

*p<0.05: Significance as determined by independent samples z-test.
**p<(.01: Significance as determined by independent samples z-test.
**4p<0.001: Significance as determined by independent samples z-test.
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mg, Fe 9.636 mg, Mn 1.614 mg, Cu 0.973 mg £o|ic}. ohAat
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