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Quality Characteristics of Sulgidduk Prepared with
Different Amounts of Green Laver Powder
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*Institute of Traditional Korean Food

Abstract

The aim of this study was to investigate the effects of adding different amounts (0, 4, 8, 12, 16%) of green
laver powder to Sulgidduk, a traditional Korean rice cake product, in terms of textural properties and sensory
characteristics. During storage, moisture content was reduced less in the green laver-added samples as compared
to -the control group. With increasing additions of green laver powder, L-values decreased, a-values increased
significantly, and b-values decreased; however, no changes were observed in the control group. In the mechanical
evaluations, hardness increased less during storage in the green laver added samples than in the control group.
Adhesiveness did not differ significantly by the addition of green laver powder. Springiness, cohesiveness,
gumminess, and chewiness showed significant differences, and increased or decreased repeatedly during storage.
In the sensory evaluations, the 16% green laver group received the highest scores for color, flavor, and taste
Moistness and softness were evaluated higher in the green laver groups as compared to the control group;
however, moistness, softness, and elasticity did not differ significantly during storage.
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Table 1. Formulas for Sulgidduk prepared with different amounts

of green laver powder

Rice powder 200 192 184 176 168
Green laver power 0 8 16 24 32
salt 2 2 2 2 2
sugar 30 30 30 30 30
water 8 8 8 8 8

Sl F 2 98 A A 248 A 13 (2008)

’ Washing Rice J
| Soaking rice for 12 hrs

} Milling Rice |
!

| Add rice flour and green laver powder ‘

| Adding sugar, salt and water

[ Mixing |
!

‘ Sieving ‘
M

l Steam cooking J

!} cooling for 20 min

’ Green laver Sulgidduk ‘

Fig. 1. Preparation procedure for green laver Sulgidduk
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Table 2. Moisture contents of Sulgidduk prepared with different amounts of green laver powder during storage at room temperature

% 39.91+0.03

38.44+2.65 33.4442.73 38.00+3.38 35.93+4.02
4% 39.36+0.05* 38.04+0.72% 38.87+2.20% 34.69+4.11"* 36.81+5.21
8% 39.23+1.02** 39.11+1.81* 38.4445.0% 36.80+2.97™ 36.02+1.44"
12% 38.48+1.11%% 37.96+1.51 37.68+2.02° 36.84+1.22%¢ 36.02+4.67*
16% 37.31+0.88% 37.94+2.94%° 36.2042.54 35.11+3.01 33.5242.33%
1) * > %9 means in a column followed by different superscripts are significantly different(p<0.05) by Duncan's multiple range test.

2) A B C

Table 3. Hunter's color value of Sulgidduk

means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's multiple range test.

% 85.89+ 0.58
4% 49.13£2.36"° 53.00+1.63° 53.23+1.91*° 52.24+3.1854° 50.41+2.0054°
L 8% 40.93+1.255% 44.64+0.59" 44.59+1 44 43.80+1.24 43.32+1.02%
12% 38.85+2.50 41.43+2.06™ 39.90+1.30™ 38.79+0.56™ 41.48+3.28"
16% 42.56+0.91% 43.77+0.94% 41.96x1.20% 36.1442.33% 37.10+0.18
0% -1.15+0.04™ -1.19+0.0454 -1.2120.06™* -1.29+0.04% -1.25+0.03%
4% -0.21£0.12%¢ -0.24+0.16" -0.39:0.16™ -0.32+0.20" -0.33+0.10*
a 8% 0.22+0.07"° 0.04+0.125° -0.10+0.09% 0.15+0.1454° 0.10+0.075A°
12% 0.58+0.11 0.51£0.17 0.63+0.21*° 0.60+0.09** 0.22+0.35"
16% 0.6140.08" 0.61+0.22" 0.87+0.12** 0.660.04 0.61+0.13%
0% 11.80+0.49"° 11.6440.32% 11,7720 407 11.95+0.83" 12.33+1.28%
4% 18.98+0.76™ 18.19+0.26%4 18.530.67°* 17.72+0.76% 18.48+0.50%*
b 8% 16.75+0.71%° 17.75+0.31% 17.41£0.63% 16.85+0.20% 17.08+0.4654°
12% 17.060.69° 17.67+0.64% 17.6120.31%° 16.2940.44%° 15.80+0.425¢
16% 16.68+0.36° 16.33+1.04*° 16.62+0.34* 14.97+0.79™ 14.80+0.73"

1) a, b oc d
2) A B C

Korean J. Food Cookery Sci. Vol. 24, No. 1 (2008)

means in a column followed by different superscripts are significantly different(p<0.05) by Duncan's multiple range test.
means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's multiple range test.
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Table 4. Texture properties of Sulgidduk prepared with different amounts of green laver powder during storage at room temperature

( -
0% 894.61+165.86°°  2755.02+430.97%™  3937.634£956.47™  5817.64+1144.60"*  5998.86+1395.30™
4%  1002.89+36523"°  2209.04+503.81<°  3635.324950.39%"  5824.38+1384.03*"  5578.84+495.66*"
Hardness 8%  1530.80+122.45”*  3057.78+313.72%  2848.50+225.65°®  5717.01£1196.46™  4806.46+870.80"
12%  1350.36+178.62%  2634.86+412.59%"  1632.724590.60%  5054.68+1407.34"  5126.05+1505.07"
16% 15302029532  2586.21+165.11%™  2545.98+1267.79™  5049.17+1472.08"*  5802.97+895.25™
0%  -223.33+228.81% -91.26235.06°" 48.72+£47.974 -57.04+45.10%* -10.68+9.71%4
4% -89.86+97.69™ -41.35+25.8754 26.54+30.30%4 -28.80+27.2774 -8.394+10.82%
Adhesiveness 8% -116.37+40.28™ -30.74+30.82"* -20.11+15.66™ -26.57+21.92* -4.97£2.83*
12% -77.71422.44 -21.92+21.3584 -0.09+£3.77%* -31.04+33.93™ -7.9249.98BA
16% -75.47+8.76% -54.38+30.40% -45.51+£66.7554 -36.34+23.96%4 -3.462.02%
0% 0.67+0.11B** 0.75+0.10B** 0.50+0.10™ 0.89:£0.07** 0.70+0.20%
4% 0.66+0.23** 0.8220.13 0.64+0.26™ 0.76+0.24"* 0.68+0.18*
Springiness 8% 0.72+0.0154 0.83+0.06™ 0.37+0.07°" 0.65+0.245 0.77£0.01%4
12% 0.72:0.03%* 0.86:+0.04"* 0.25+0.07°° 0.60+0.28" 0.69+0.23542
16% 0.75+0.02** 0.86+0.03" 0.46+0.26"" 0.67+0.2554 0.74+0.16"
0% 0.70+0.07** 0.69+0.05"* 0.65+0.024" 0.22+0.04"° 0.24+0.16%
4% 0.64+0.14*" 0.59+0.08"° 0.52+0.23%4° 0.37+£0.205" 0.27+0.09%
Cohesiveness 8% 0.51+0.004™ 0.52+0.02% 0.74+0.06"* 4.33+0.225" 0.19+0.02°
12% 0.55+0.04%" 0.53+0.01% 0.87+0.06* 0.58+0.23% 0.38+0.23%
16% 0.57+0.0154% 0.5240.01%4 0.700+0.22°" 0.50-£0.22540 0.40+0.13%
0% 621.524106.73%°  1876.27+219.66°**  2523.19+623.07*  1318.22+425.213%  1534.22+1296.67°™
4%  605.75+167.95%  1344.45+239.31%°  1712.55+308.39%4%  2087.81£977.51*™  1486.65+441.13%4*
Gumminess 8% 782.02+56.36% 1598.56+127.93%  2093.20+£87.48%4%  2338.33+893.57**  934.844251.70°
12%  735.68+68.44°  1390.09+204.12°®  1398.14£407.30®  2670.75+519.83"*  1862.89+872.43"
16% 871.97+52.82%* 1343.86+78.86™  1564.68+510.43%  2297.52+324.48"  2234.85+326.69™
0% 412.50+97.62°° 1418.83£327.26™  1257.70+376.50°  1164.73+353.81%**  896.76+510.66"°
4% 431.104211.41%°  1109.67£317.69%%*  1044.04+£311.96°%%  1432.94+475.06™*  961.45+205.71%°
Chewiness 8% 559.09+35.93% 1337.12£176.03%  770.78+149.35%  1375.094305.19%*  721.45+204.62%°
12%  527.84+59.39%™ 1193.72£179.05™  36331+208.82%  1532.83+600.19**  1160.76+432.59*"
16% 651.76£23.55% 1160.69£42.06%*  783.67+516.60°™  1505.13+557.17* 1608.70+£266.214°
1D * "% 9 means in a column followed by different superscripts are significantly different(p<0.05) by Duncan's multiple range test.
2) * B € means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's multiple range test.

=2 F 283 A A 249 A 1ZE (2008)



73l (hardness) 2 A ZAF tixTo| 894.61F 7HF Y
A el A% 2¥dle tizxFol 3937.6328 A =
FAE BHY, dHBED 12% H7bEo] 1632.728 713
< FAF UElth AAZ) AR 2d S nlws) B3t
< o, 2T Af 4499 715 B whE, gead
12% FA7hEe 12199 F7F £32& 293, 4 A7
A Zol7b AATHP<0.05). EF 2T AL A=
AZ e 7 ¥ £XE UegRoy, A% 490= M
2 FAE BQTh o3 AFe dojHfE AR 9
A71e At AR Fo FYHoE Y e Ho w3
7} AdEE BEIF Choi U Kim YA (1992)7 ThAn}
AVl SVESE AR Foll 47" w3l AaEe
H3% Cho MS$®} Hong JS (2006)% =3 wiEe 7129
Hrtgol FNHETE AR F Axut guslA Frtee
7A%E BI1% Kim BW 5(2005)2 d+a7e §A3 4
Fe Ho, L APt =AFEHRE Y-S ¢
T ARG

52 4(adhesiveness)> A ZA Fo = txToA 7HF @
A, AAEL 16% F7HEANA 71 24 vebgon, s
Y At wet Ftske A% Bgod, 7 A& 3t
A Aole Holx) gttty FH, 4% AT A
& EE ANRAA FRAol A 73 T FgHow 7
&8s AFE BYthp<0.05). °]& Cho MS ¢ Hong JS
(2006)8] TAutE A7IRE A71Y AqoA BAR HoheE
o] F7IETE Bl AT ARV F BRE A
BoA EFAQ F7ME R AFde UE AL R

98 4 (springiness) 2 A 2AF B Hrjgo] Z7}
ol met #X7F F7kshe AgE Bgey, 24 Ag 3t
FHA Aole gAh AF 1¥olE ZE A BN 43
7t F7HEQR, AR 280l BE A&7 ARV F 7}
d @S FAE RAY AR 29AE Adsy 7 A=
Zroll A Fo Al ztol= Holx ¢gtth. Cho MS$ Hong
JS (2006)2 ThAlvkE H7be A71Y A ARAL F
ANe T FAAA Zol7t fleE RAFYL, Gu SY &
Lee HG (2001) & 371§ A7t @& 479 dATelA
= 4 AR ggd FoF Holrt 9les Bidty
B A72749 FAT.

S3 A (cohesiveness)E A Z2AZ A 1Yo= 2T
A 7HF =4, FHEL 8% HILEA JHE @A e
S, A% 2¥de FHED 12% A7MEe) MR A, 4%
A7vEol 71 @A JEhd oy, A% F RE ARAA F
29 F718 ZRAE HESAT. AR 0Y, 19, 2¥de
Z} A& YA Zols B ok (p<0.05), AR 3Y, 4
Lol 7 AR ) FYFHA Zo)7t YT °lE Chae
KY® Hong JS (2006)9] dFollA 254718 Aot ©E
A719 9 SN FYHA Zol7t YA AP B
A9} FA

o XL rfo

7373 (gumminess)S A ZA o= FHEZD 16% A7
AN 7HE =4, 4% HA7FrA 7 A Jerged, A
A 190 dzFdAM Mg =4 16% B7FEAA 713
A debgth di&2ES AYsta AR 39AAA AL
SVt A 4dole Tadshe AFge Y A% 0
Y, 19, 290 4 A bl FoAHY AolE Yot
(p<0.05), 1 o]Fe FAA Zo|7} GEREA gEghth.
¢ Kim BW 3(2005)2 WEH 7IFE H7g A9
ATl HEHIAF Hulgo] FUMEFE HAo) =of
Ao Byste 2 ATAAYgE g2 AYS EYoh

Table 5. Sensory evaluation scores of Sulgidduk prepared with

different amounts of green laver powder during storage
at room temperature

0%
4%  2.88+0.83%  3.040.93%°  2.63x0.52%
Color 8%  4.13+1.36™  4.1140.93*  4.29+0.76™
12%  5.63+0.74"°  538+0.74"  5.38+0.74"°
16%  6.88+0.35"  6.13+1.36™  6.25+1.39"
0%  1.13+0.35* 1.0£0" 1.13+0.35
Green 4%  2.5£0.76™  2.88+0.35%°  2.75£0.71%
Laver 8%  4.4+1.19%°  3.63£0.92*  4.040.93""
Flavor 12%  5.50+1.07*° " 4.63£1.69**  5.13+0.99*
16%  6.63£0.52*  5.25+2.38%"  5.7541.49*
0% 1.0+0% 1.040* 1.0+0
Green 4%  2.63+0.74*  0.88+0.06™"  2.75+0.89*
Laver 8%  4.25+1.16"°  4.0+0.76*°  3.88+0.83"°
Taste  12%  5.50£0.93%°  5.13+0.99"°  5.13+0.83"°
16%  6.50+0.76"  6.13+0.83%  6.0+1.41™
0%  4.50+2.14™  35+1.93"  1.38+0.74"°
4%  438£1.51%  3.63x141% 3752219
Moistness 8%  4.50£1.60"*  3.75£1.28"  2.63+1.77%"
12%  4.38+£2.07*  3.38+1.51%  3.13+2.17°%
16% 3294221 3.02.0™ 3.5042.45%%
0%  2.75+1.67%  2.44+1.51%  1.38+0.52°"
4%  4.0+1.51*  3.50+£1.51%  3.13+1.89""
Softness 8%  4.50+1.51%  3.88+1.36%"  3.38+1.77"
12%  4.38+2.13% 4134125 3.75+2.12™
16%  4.25£231%  3.88£2.47™ 404233
0%  5.38+2.0™ 4.042.054 2.38+£2.0%
4%  425+1.49%"  2.88+0.83%4"  2.38+1.69%
Elasticity 8%  3.38+1.30"%  2.88+1.46°**  1.88+0.99"
12%  2.38+1.41% 3.0+2.0% 2.2541.67
16%  2.25+1.49%  325+2.43%  2.13x1.36™

1) * ™% 9 means in a column followed by different superscripts are
significantly different(p<0.05) by Duncan's multiple range test.

2) * B ¢ means in a row preceded by different superscripts are
significantly different(p<0.05) by Duncan's multiple range test.
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A3l d(chewiness)2> AXAET BHEL 16% H7lTol
N wA YE o, AR 1dde dR2Te] T B2
FAE BYth AF 0, 2, 4¢AdE ZF A7 7t foF
o1 zpo)7t YERETHp<0.05). AR B¢ ZE A FA
F2)9 o] WEEE A4S EYth ©l+ Yoon SJ &
Lee MY (2004)8] <AolA WA Arlgo] F7184E A
7199 Q¥Ao] Zadte AFSE BIYoy AT 5
Z NE Y F93HQ0 Aole YA g4kes Had

A7} fAHT

4.

e

sZM

g JrtEE 9Ydte AR E7199 AFHA
A3} Table 59 2t}

Al(color), 2l FH(green laver flavor), 2] TH(green laver
taste) =5 HHEL Hrigol FNEFFE A7t 24 H
TFEAL, 2 AlE el o)Al Aol & B.GTH(p<0.05).

23 A Z(moistness)v= A FAFoll= tExTo] 7 £
A BAEA Y AR 290 7HE WA HIkEH g E
T AP A7HY AARTIES 53 AR JuE
FREE & 7 UKo, ARV F A AR o) {9
Al Apole YEREA Edth

R HE(softness)= A7 T diFzTol M
SA BN, AxA S G 8% Hukol, A
2 199E 12% A7kEol A% 2ddlE 16% H7keol &
Zy 7V A WrEe, geiEe At Arjge R=g
¢ AL TS FUAHT E + Joh AR F 4 As
toll o AQl Afols HolA] sttt
Z3 A E(elasticity) T AZAFE 0%>4%>8%>12%>16%
EME FA HWIHEAIL, 7 AR B FAA Aol &
BP0 Kp<0.05). A% 2¥ol= FHEDT AUl mE
Zt A& Zbel 59 AR Akol7} fisith.

S

¢

lo

2 dAFdAxe A A44EE /AT e JAE
Sk B AT "ol Hrgdozn, T
A71YE Az FHELE 0%, 4%, 8%, 12%, 16%
2 A7t A7|HE AET T A0 A 443 ARt
A, TREH, A5, AR FAEA, B5AAE AA S
g Arjge] ZHEANS dolruA sged, 1 4Y
Ad4E Qo%3H e 2.

FRFFL Az T BT vl FdeE
adte A%E BYA, 4 AE T F94 Abolst dAgT
(p<0.05). AR 49 Eot hZFE 3.98%, FPED 129% A
THEE 246% FELAE BT A== e )
Fo| F/MErE ¥E Lk oy, ANE aghe 37t

= F2e 988 A 247 A 15 (2008)

H9on, FAT pghe tzTe M AL FAE, 4%
kel M g8 FAE BAY, AL T BEE
ol F2A AolE BYATHp<0.05). 714 (hardness)S
Az2 T AR 29HlA z2TY A5
12% A7HEE 12189 $7F & B
Froj=l Aol U Thp<0.05). =T
Aol 713 & FA& B, e A
g do &7} AL & & AT F-24(adhesiveness)
& AxAZT FPEL ArtFo] FUHd wetk Ik
A%S B, &3 XH(springiness)E AR F EE AR
A 29 F7teh A wHESIH T 83 4(cohesiveness)
3} 7 A(gumminess)> AZ 2UA7A] BE ARAA f9
Hel zolE HPY(p<0.05), &AL AR F EE A&
7} #x9 Fvtet FAE wEdY T, A4L RIS Al
3tz AR 3UAA] FAE SISO AR 49}
A8tE 2SS BYth A3 A (chewiness)S A|ZA 39} A
A 4del 7+ AE ol oA Aol YEMIIL(p<0.05),
AR F e ARAA F£X9 F4& Eth #5AAE
AR 2U97A AAEY =, M(color), FH(flavor), T(taste)
BE g BT Frigel FAELE A4 HWIHEHAL, A%
ZF RE ARAA f9A zolE BHYhp<0.05). FE5T
J S (moistness)= AZ239 tzrd A% 299 4% #
7hao], He#) & A E(sofinessy= Al 23229 8% A TH
A% 299 16% H7AEel M A BHEUS. EA
A S (elasticity)s AA7)E BX viE2Te) M FA Bt
HAx, AXHFoE ZE ASAA FIFA Aolg BA
TH(p<0.05).

olAe] ATE E3 /M VEEI B2 HHAdrY W
ule WEILE 184 g, FUEL 16 g, &7 2 g HE 2
g, B 8 g olgon FRIUFL 3923%ATH. HZ 7FA
AEogA FE w1 Qe HHEEs AVY AzY B
AZ2 AHgst ddide 7]ze e 17 HoEA9
o] g7Ms S EUstH e A &4 HES VI )
g o] g% dr|go] ¢oZ AR VA LR UFE
2 £ Q7E 7|08 2.

ZAe] 2

B dF7E A AP 200595 A&A] A4St
FYAd Y dA7ul Aol Y3t FPd AFEAHRE o]
AAE =EYTH
23]

= —
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