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Abstract

This study was performed to examine the optimum addition amount of saltwort(Salicornia herbacea L.)
powder to rice flour in the preparation of saltwort Sulgidduk. Saltwort powder was added to rice powder at
ratios of 5, 10, 15 and 20%(w/w). The moisture contents of Sulgidduk were increased with the addition of
saltwort powder. The pH contents of Sulgidduk were decreased with the addition of saltwort powder. The
incorporation of saltwort powder in Sulgidduk lowered the lightness but increased the redness values. Mineral
contents of Sulgidduk were increased with the addition of saltwort powder. The hardness and brittleness were
decreased, whereas cohesiveness was increased with the addition of saltwort powder. In the sensory evaluation
of saltwort Sulgidduk, the acceptance of flavor, taste, chewiness and overall acceptability characteristics was
the highest at the 5% level. Saltwort Sulgidduk, with the addition of 5% of saltwort powder to rice flour
was found to be the best recipe in terms of the sensory qualities.
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<Table 1> Formulas for preparation of Sulgidduk with saltwort powder
Ratio of saltwort Rice powder  saltwort powder water Sugar Salt
powder(%) (® (® (mL) () (&
Control” 300 0 37.5 30 3
5 285 15 37.5+10 30 3
10 270 30 37.5+20 30 3
15 255 45 37.5+30 30 3
20 240 60 37.5+40 30 3

Control": not added with saltwort powder
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{Table 2> Moisture and pH contents of Sulgidduk prepared with saltwort powder

saltwort powder (%)

b}
Samples Control 5 10 15 20 Fovalue
Moisture (%)  37.30+0.31° 38.71+0.10" 38.81£0.03"  39.21+0.60°  39.42+0.90° 3.730°
pH 6.72+0.06" 6.57+0.04° 6.44+0.03° 6.36+0.02° 6.26x0.01° 109.566
Control”: not added with salt\ivort powgsr
Values are Mean+S.D (n=3), p<0.05, p<0.001
“*Means with different superscript in a row are significantly different(p<0.05) by the Duncan's multiple range test
{Table 3> Color parameters of Sulgidduk made with saltwort powder
Hunter 1 saltwort powder (%)
Value Control” 5 10 15 20 vl
L(Lightness) 90.46+1.85"  57.86+2.89°  52.974234°  47.95+1.60°  45.00:0.80° 410324
a(Redness) -1.31+0.10° 1.13+0.18" 1.59+0.13° 1.88+0.09 2.06+0.07°  613.936
b(Yellowness) 7.60:£0.23° 13.724025°  14.56+0.32" 14.53+0.46"  14.23+035" 431663

Control”: not added with saltwort powder
Values are Mean+S.D., n=5, p<0.001,

*“Means with different superscript in a row are significantly different(p<0.05) by the Duncan's multiple range test



208

phytin® &2 A=A vehtes ddH car-
otenoid AMAa7} 71l 93] FZFo 2 2Tt A
off 7]R1gk Ao = AtgH ATt

A gre] WskE YehE bake tixol
7.6091€] H3)] hx el Hrlo] <& 13.72-
1456 0.2 frolA o7 2718131 thp<0.001). ©]2]
gk WA= SAA R 719 e] Ak (Park HS
2010)91M AR H7bel S71d5 2

AEw)7} ZrteAte AT ATk dA ek
Age ned

F20, 5, 10, 15, 20%= 22
sto] Az Ar|we] FrES S8 Ade
<Table 4>9} 2t} gtxol e F714%E T
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{Table 4> Mineral contents of Sulgidduk made with saltwort powder

(mg/kg)

. 1 saltwort powder (%)

Mineral Control 5 10 15 2 Fvalue
Ca 64.91+0.96° 415.92+3.11¢ 811.13+1.12°  1315.03+2.94°  1730.89+22.16°  13170.666
P 311.83+£1.98°  345.42+1.62° 366.084£3.00°  383.63+3.45° 401.57+0.94° 640.945™
Na 1818.46:4.95°  2414.35+4.23%  2551.34+7.50° 2916.28+2.47°  3331.70£9.12°  25612.082""
K 207.63+3.82°  1159.63£3.39°  1943.24+11.43° 2955.45+4.62°  3857.07+4.77°  154644.130
Mg 33.12+1.03° 177.13£0.32°  299.94+4.12°  4355242.69°  564.65+2.71° 20008.048"
Fe 4.21£0.06° 33.71£0.70° 56.2243.33° 97.93+1.94° 127.06£1.35° 1708.337
Mn 2.60+0.03° 4.10+0.07° 4.90+0.03° 6.00+0.11° 8.40+0.24" 953.135
Se 0.00+0.00° 0.300.02" 0.31£0.01° 0.30£0.01° 0.34+0.03" 195.185"
Zn 5.82+0.07° 7.6120.03° 7.5240.04° 8.71+0.12° 9.6120.14° 749.181"

Control”: not added with saltwort powder
Values are Mean+S.D., n=3,  p<0.001

*“Means with different superscript in a row are significantly different(p<0.05) by the Duncan's multiple range test
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{Table 5> Texture profile analysis parameter of Sulgidduk made with saltwort powder

saltwort powder (%)

1)
Sample Control 5 10 15 20 Fovalue
Hardness(g/m’)  953.73+24.82°  863.31+16.89°  809.31+3.832°  766.25+40.45°  480.08+43.07° 166.608
Cohesiveness(%)  27.53+1.64° 35.79+3.55" 44.78+5.60° 52.19+1.57° 5748+3.06° 649527
Springness(%) 65.18+3.99° 73.71£1.59° 84.05+6.17" 56.27+1.81 50.12+1.56"  44.144"
Brittleness(z) ~ 481.81+81.52"  333.08+22.44°  270.47+24.62™  201.54+8.89°  153.93+12.52%  30.665

Control”: not added with saltwort powder
Values are Mean+S.D., n=5, p<0.001,

*“Means with different superscript in a row are significantly different(p<0.05) by the Duncan's multiple range test
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EFsttH(p<0.001). 8314 (chewiness)= 5% 7}
o] 48308 7P A UEhster, 1 tE2 o
21, 10%, 15%, 20% H7HE o] ATk (p<0.05).
223} % T (moistness)= 10% J7ko] 7V &
Al e em, 1 o2 5%, &, 15%, 20%
A7RE 01U tHp<0.05). HAwHQl JZe
(overall acceptability)= 5%7F 7 =%ka, 21 o
& 2T, 10%, 15%, 20% 27kt o)Ak
(»<0.001).

olide] Ax}, gtz Bg A% A" e 7]

S Ak S5 FEdAAE 10% H7kol
7V w3, vk @, AP, el V)5 v

2l =

Me 5% A7kl 7P w2 S & 5 T

g W FIFEE o] 83k HellA Aol 7t
U sHARE 2 H7F (O YI - Choi KS
2006081 747 5% F7bolAM, Fx H7F A
(Choi KS-Oh YJ 2008)¥} F7](Kim HS et al.
2010)°] 73 3% H7hrelA, g ot Foka
(Kim MH - Hong GJ 2011)2] 4% 4% 7}l
Al A wh gk 5 ARl 7S =Tt A Ve
tha B aEo] i)

ol’de] Auts FHd B, FEE o] &3 4

FE59 Fx HIFFE 3-5%7F 71EHA 7
FrsithaL oA AR, 2 A1 A7|H ] 7ol
T AT £53 ArolME 10% H7kre) 715
7F =31, vl 3 AR, Al 7S HellA
5% A7kl 71swrt 7P wom, ¥R
FFe 12 ve = FFE STHI7IE Al
FE7Ie7d0] HolurtaL AbgE v Hol 7157
Aol ANA]l aes 1 e o 5% H7t
ste Zo] 7P uhEAd Ao Aladn
V. Q0 Y A=

ul
=

= A7e 4T AR Ad 942 &

0%(Control<™), 5%, 10%, 15%, 20%(w/w)= 3
LS|
=

Bg gelsel Al g AxT F F2

18 Ll

7
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{Table 6> Sensory evaluation scores of Sulgidduk prepared with different ratios of saltwort powder

saltwort powder (%)

.. 1)

Characteristics Control 5 0 5 2 Fvalte
Color 4.33+1.07° 4.83+0.95™ 5.50+0.96" 4.58+0.99™ 3.9240.99" 3.067°
Flavor 4.3140.98" 4.75+0.97" 4.3340.98" 3.50+0.98" 3.4240.90° 3.408°
Taste 4.67+0.98" 5.08+0.67" 4.17+0.99" 3.08+0.96" 225+0.96°  11.738"

Chewiness 4.50+0.80™ 4.83+0.99" 4.4240.98" 3.67+0.89" 3.67+0.99° 2.810°

Moistness 4.08+0.98" 4.17+0.99™ 4.58+0.99" 3.50+0.96™ 3.08+0.90° 2.699"

Overall 4.67+0.98" 4.92+0.79° 425+0.98% 3.58+0.99% 2.9240.67° 7921
acceptability

UControl: not added with saltwort powder
Values are Mean+S.D., n=40, p<0.05, p<0.001

*“Values within different superscripts are significant at p<0.05 by Duncan's multiple range test.
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