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Quality Characteristics of Sulgidduk Prepared with
Houttuynia cordata Thunb. Powder
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Abstract

Sulgidduk samples made with additions of 2, 4, 6, 8, and 10% Houttuynia cordata Thunb. powder, and a
control were examined for quality characteristics such as moisture content, water activity, color, gelatinization
properties, textural characteristics, and sensory qualities in order to determine the optimal ratio of Houttuynia
cordata Thunb. powder in the formulation. The moisture contents among the samples ranged from 41.98% to
44.97%, and increased as the content of Houttuynia cordata Thunb. powder increased. The water activities of
the samples were not significantly different. As the Houttuynia cordata Thunb. powder content increased, the
redness and yellowness of the samples also increased, but lightness decreased. For the gelatinization properties,
the additions of Houttuynia cordata Thunb. powder caused decreases in peak viscosity (P) and holding strength
viscosity (H). Furthermore, final viscosity (F), setback, and time to peak viscosity decreased with increasing
Houttuynia cordata Thunb. powder content; however, breakdown and temperature to peak viscosity were not
significantly different among the samples. Hardness and gumminess decreased with increasing Houttuynia

cordata Thunb. powder content, and adhesiveness,

cohesiveness,

chewiness, and resilience also tended to

decrease; however, springiness was not significantly different among the samples. In the consumer acceptance
test, as the content of Houttuynia cordata Thunb. powder increased, the scores of all evaluated characteristics
decreased; while the characteristic intensity ratings showed the reverse effect, and the 2 and 4% Houttuynia
cordata Thunb. powder samples obtained fairly good scores. In conclusion, the results indicate that adding
2~4% Houttuynia cordata Thunb. powder to Sulgidduk is optimal, providing good physiological properties and

reasonably high overall consumer acceptability.

Key words: Sulgidduk, Houttuynia cordata Thunb powder, gelatinization properties, textural characteristics,

sensory qualities

LM B
WAz dEHA A Ar1He] B M (%
)M A AW S ¢ WdYE sgdon, A,
4, A= A F9 e 290 v, Hol
FEUlN sl AAEY wry NdE 148 AF
w49 st A9sta AThAFS 1975). o1HF A
7Ie He ARY TR E}E} 9*':5'—“71, &4d7), zurd

71 & olgel 2, 2 &3 T AAF 9

*Corresponding author: Soon-Sil Chun, Department of Food and Nutrition,
Sunchon National University, Suncheon 540-742, Korea

Tel: 82-61-750-3654

Fax: 82-61-752-3657

E-Mail: css@scnu.ac.kr

23

717 L=

0]

A, #H9, Do RARE Asksel AxE &

o [
Qomz A w FFH WolAl takshl Aol s

3 22jolg} BhA

A71ge et ?"L—T'-EE Cho MS$} Hong JS(2006)2] th
AlubE A7be A7) 4 54, Jang MS 9} Park JE
(2006)9] F= H7F 47194 A5 T3 HEY HA3, Kim
BH 5(2005)% #M37 715 A7pF 27199 F4 540

ulXE 93, Hong JS$ Kim MA(2005)9] e 7+ w2
< Arts ”71“*«1 4 E*é, Yoo KM 5(2005)8] A7)
ol 158 U3 HeETs HUFE A, Oh SG(005)9)

ER2A fFe ©E Arge
(20058 B o7t EEe
Lee JS9 Hong JS(2005)¢] B 415

¥4 =5

4 B4 d+, Hywn YH
A7y Ar|de =4,
718 Ar)g o)
A, Yoon SIS} Lee MY(2004)2] =¥Z o] BlAE



24 24H R4 AEA

TS H7Ke 271" 2d B4, Joung HS(2004)9 #id
Z 71RE /I 47199 F4 EA, Hong JH S(2003)
o] FHME HAUME of Ar)He] 3 EA Fo| Yrh

A719e] FARI} He 2L 199 A7 4T Ao
200013 93.6 kg, 20013 889 kg, 2002'd 87 kg, 20033
83.2 kg, 20049 82 kg, 20053 80.7 kg2 & afwlt} Au]FF
o] ¢ 2 kg¥ EoEX v} I, 197 FF & L
Al 2000 256.6 g, 2001 2438 g, 2002 2385 g
2003 d 227.9 g, 20043 224.6 gO 2 sjuitt Rl Q)
CHEAA 2005). et o] xu g 43 B2 H
2 A7t AF N AFE EA s

1’3 Z(Houttuynia cordata Thunb)t= A3 %7K Saururaceae)
o &3t thdA 2EoE F, B Y FFo] YA o)
o A3 27194 A wl-UZ YA ol g B
HAA A LA JHzxE EF, A, NH, 93,
Az, "W, 7194, FE, 4 2 ol A} glon,
Wds, 71 AR, 9 59 F4E gdidn A ¢
THEHA 1994). EME FHELE) == YK
olghz WS VM wE oy AW #9% Ay} Y=
Foolgl A Utk FHME AIxEARE), 5%
(JFEREE) 2 FAIFE )L Ed} Az o= R
U AAHE G8E vEy 22 A3 YIS F)= gofol
2} 3t HAGHREM) Tt JUAF2EBEBLE)S T
T EUHETE 1992). A= 2,3,7,8-tetrachlorodibenzo-
p-dioxin(TCDD)E XX & AF oA o] xr} Islxd 2
ZH2EHE0) HA= YHa Bl 5 2003), Tho]2Al A
ol o o3z ¥4kl A EIHHa BJ 2003), oA
z9| AL 4 FME FHKim SK T 2001), 7I=
B 54 A A Lee JH 5 2001), oA z2] 3t E 2
FHME BHRho Bl 5 1998), ZAY A Z I (Chung
CK 5 1999), Prep-HPLCO 9|3 £8E9| &EA a7
24 (Kang M T 1997), olHzx 289 Jdg=r] &z
(Kim KY & 1997), ol8%xF 9 FEE9 FEdHo] &
FHChoi YH & 1994) 2 4t8tA(Lee YI 5 1993)0] of
& AT F°] AUtk oJAHzE AYHow WFANA FE
zh, &, B, &, Az, 24, BT So] AatEo] FojEu
(BFoldzdes2i), AA AFd L3 d7E 1|
H& o)t}
ole) B AFYXNE Ty HHBY B2FL F43 o
29 HIVES 2, 4, 6, 8, 10%E 8l A7H9L A=z 3
FEGH FRINT AT F3 EA "Hax 23 9
WsdA A AAstY oz A7ge JF wignE 21

2 ST

A

oL

i

1. AEx|=
BEF QA FHE BEY), U5y, B, 2

Fa2E2 A A 243 A 1E (2008)

FERAZ, HAUA), 4E BT 4z B2, w3
Yz o

FEPUADS TS A8t

A
oz BE9 Aze EFAAzGTZEHEAANA Anf
g o]z A3 7] BES AFHSL, 60CoA 1243}

K

At YA 20 mesh Ao Wiz AHESIHT oAz £

9 R ARG, 238 AAHIIHY, 2A

3 zHHAL P4FEA7)(EAL110, Thermo Quest, Italy)S
£33l EM3Y T, 244+ Hennerberg-Stohmann¥ &

F 2t B4t ZErEES AR A

FA@)NA 8, 238, 29, 8L W oz

e o2 FTAEYY

3. WIIRS| M=

Ao A3 AVt RE AR dds 1&g dhit
=GR (Y9, 2006134H8 FUS ZE AR|7) oA
2582 AFIRE T 10417 3 & Al A A3 F
F E718 AASHT. Roller mill(Dang Kwang Industrial.
Co, Korea)e o]&3fe] 2 B39 20 mesh standard
steved] 33 Wt} Ao WA B71F= retort pouchol 1
kg® ¥ 2R3 25CoA YFsrAsY AH A%
st A7 EE WATAA 1242 5 dlE F AMES
Aok o] W HHo| AHEH 7R FEEHS 32.16% +
0.110]3Ath.

4. Mo[Ho| M= U EN

) A7Ee Az

d719e Ax wg ¢ v &L Table 134 24t &7}
2,042 22, £ 9 2810 g2 B E834 20
meshAl ol 19 W& &, A8100 g)& H7F3td 20 meshA
of Al 1W YHT oz Bde AR HE Y 2, 4
6, 8, 10%°] W &2 FUleQ 3y FETFE FYsA =4
Ak A5 ERFY AL UExIH oAz BY Ay}
o FYsA A LEAT EgE ANEE 2HAG A 2"

A

Table 1. Formula for Sulgidduk prepared with Houttuynia
cordata Thunb. powder

Rice flour 1000 980 960 940 920 900
Sugar 100 100 100 100 100 100
Salt 10 10 10 10 10 10
Water 200 2043 208.6 2129 2172 2215

Houttuynia cordata
157 314 471 628 785
Thunb. powder
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Table 2. Operation condition of texture analyzer for Sulgidduk
d with Houttuyni data Thunb d

Option TPA
Sample size 4x4x4.5 cm
Pre-test speed 5.0 mm/s
Load cell 5 kg
Test speed 5.0 mm/s
Post-test speed 5.0 mm/s
Distance 50 %
Time 3 sec
Trigger type Auto-10 g
Data acquisition rate 400 pps

Probe and product data P20(20 mm dia cylinder aluminium)
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Table 3. Moisture contents of Sulgidduk prepared with Houttuynia cordata Thunb. powder

Moisture content(%)  41.98+0.94

43.93+0.92°

Mean£S.D.(;=20). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).

Table

it 5

Aw" 0.9310.005™? 0.930+0.004

4. Water activity of Sulgidduk prepared with Houttuynia cordata Thunb. powder

0.933+0.007

0.934+0.003 0.936+0.005 0.936+0.004

MeantS.D.(#=5). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).

U Aw=Water activity.
2 NS=Non-Significant.

Table 5. Color of Sulgidduk prepared with Houttuynia cordata Thunb. powder

L 58.85¢1.69a 40.95+1.40b 35.88+1.80c 33.24+0.76d 30.75+£0.94e 28.96x1.44f
a -1.25+0.15a 0.77+0.23b 1.45+0.25¢ 1.77+0.20d 2.06+0.15¢ 2.27+0.23f
b 4.54+0.25a 11.95+0.24e 11.79+1.09d 11.56+0.37d 10.84+0.42¢ 10.10+0.86b

Mean£S.D.(7=42). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).
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Table 6. Amylogram of rice flour for Sulgidduk prepared with Houttuynia cordata Thunb, powder

i

Peak viscosity(P)

RVU) 21.53+1.04° 18.9620.18° 19.25+0.00° 18.17+0.00° 18.44£0.67° 17.84+0.12°
Holding strength(H
(;V['Jr)lg strength(FD) 17.53£0.55  15.6340.06°  1534=023™  14.58£0.00°  1522+035"°  14.500.00"
Final vi ity(F
(;WU)V iscosity(F) 3525+1.86°  32.04+030°  29.55:0.18  27.71£0.06%  26.14£0.56°  24.79+041°
Breakdown(P-H
reakdown(P-H) 4.00£054%" 3342012 3.92+0.23 3.58+0.00 3.22+0.46 3.34+0.12
(RVU)
Setback(F-P) . . b be be .
RVD) 14724230°  13.094047°  10.3040.18 9.54+0.06 7.7040.25 6.96+0.53
Time to peak viscosi
(1:::) O peak viscosity 6.00£0.07° 5.97+0.14° 5.90+0.04° 5.84:£0.05° 5.58+0.08" 5.60+0.10°
Tem: ture t ak vi i

peraure 1o peak VISCOSIY o5 004014 94.58:0.67  94.85+0.00 94.95:0.00 95.0240.25 94.90£0.00

©)
Mean£8.D.(z=3). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).
L NS=Non-Significant.

Table 7. Textural characteristics of sulgidduk prepared with Houttuynia cordata Thunb. powder

. Hardness(g)

1660.60+102.82°  1338.31£123.18"  1379.15+139.74° 1331.99£110.30° 1070.96£127.87°  1043.14+58.70
Adhesiveness(g-s) -49.82+9.70° -31.84+4.05 -45.16+4.92° -31.93+6.05" -23.4146.06™ 20.64+11.20°
Cohesiveness 0.55+0.18a 0.52+0.03% 0.49+0.04° 0.44+0.02° 0.50+0.02 0.42+0.03°
Springiness 0.73£0.03"" 0.63£0.33 0.76+0.04 0.64+0.34 0.660.35 0.74+0.04
Gumminess 920.02+41.50°  695.62+50.23°  668.97+70.82°  582.77+57.73°  538.51+82.11°  436.90+51.71°
Chewiness 670.06£41.55°  446.324236.68"  509.42+63.77°  382.15£205.01°  343.96+194.79"°  325.24+47.25
Resilience 0.27+0.01° 0.27+0.01° 0.25+0.02° 0.23+0.01° 0.25+0.01b° 0.22+0.01°

Mean+S.D.(z=28). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).
n NS=Non-Significant.
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s, FEH, AU 2 odxE AgHREAL Y
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o724 HolHfart 8 ARHol AM EHeAe ]
ol 71" AnA 2 H2AA EAo) ZagE A
o5 ARHT H24(adhesiveness), 34 (cohesiveness),
A3 A (chewiness) B EUA(resilience) e oA % E2e A
HE W thd Zade AFE BREthp<0.05). oE

AR EFH . §2 J(springiness)S AEE o] F-2Fo] 3
o7} bR &gttt
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oAz BTE HUI Ar"e] &H|R 73E HA A
= Table 85} 23kt M(colon)T Fri(flavor)s A%
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Table 8. Consumer acceptance of Sulgidduk prepared with Houttuynia cordata Thunb. powder

4.84+1.47° 4.28+1.61 3.50+1.78

Color 7.00+1.41* 5.58+1.53 5.47+1.52

Flavor 6.58+1.42° 5.37+1.66" 5.08£1.57° 429+1.40° 3.76+1.48° 2.91+1.51°
Softness 6.76+1.14* 5.83+1.46" 6.21+3.96™ 5.51+1.47% 5.05+1.68% 4.67+1.81°
Moistness 6.97+1.09° 5.94+1.58° 6.08+1.40° 5.48+1.47° 5.01+1.68° 4.74+1.73°
Overall acceptabillity 7.02+1.20° 5.43+1.60° 5.34+1.53 4.42+1.34° 3.83+1.42° 2.90+1.54°

Mean+S.D.(#=117). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).

Table 9. Characteristic intensity rating of Sulgidduk prepared with Houttuynia cordata Thunb. powder

Bitterness 1.78+1.73° 3.34+1.87° 3.67+1.95° 4.54+2.18° 5.05+2.25° 6.15+2.54°
Astringency 1.73£1.56 3.23+1.88° 3.55+1.88° 4.68+2.12° 5.21+2.23¢ 6.1442.55°
Roughness 2.52+1.88° 3.22+1.89° 3.49+1.91° 4.1742.04° 4.35+2.28° 5.16+2.40°
Green Flavor 1.81£1.73° 431+1.81° 4.60+1.99° 5.38+1.87° 5.93+2.07° 6.8442.18°
Off-flavor 1.80£1.67° 3.30£1.87° 3.67£2.06° 4.6142.09° 5.13£2.31° 6.0342.459

Mean+S.D.(#=117). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).

FAEAT. E3 Al mE fo4 e AolE e V. 29f Y AHE
WAtk %Z3Hmoistmess)S tETOl 697, 2% H7bEol
5.94, 4% F74Tol 6.08, 6% WATO] 5488 w2 AHAE oAz Bure AL 2 4 6, 8, 10%2 3] 479
et mekM REZES 532 o4z 8% A7t S Az & T 4EFY 2RYYs AT 33 B4
T7HAE BE oo s eyttt AWl 713 5 (overall A 24 9 BEAALE ANG A ke gk of
acceptability)= TIET0] 7.02, 2% Z7hro) 543, 4% A7} Nz Bue H7e A7|Ho] FRILL 4]08-4497%E
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&5k (bitterness)™ B2 ZH(astringency) & T AL 2l 4 ggpgon} oz B Hrlge] BE $o33l o
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NEEE BA JEhRen, 6% A7hrY SAZEE 417, oxz RS AL u o 7rAdE ATe Uehy
8% M7hwe EAAEE 435 10% A7MEY SAZES ol AZHS(F), setback 2 HIHT TEEE AR
51602 T ZF3tAl Yebdt. 2% (green flavor)2 oA oMz R FylEko] Zy84E goAoy 7AsE A
3 wde A7kdel 7K wet 58 SAZEES UE g Yely). Breakdownd HIHES Ede L=
Uislon, 10% A7 6.849 43 EAFEE YeRIA = ARE 7 Y97 zpolrh YeERA ekskth AXA
t}. o]FH(off-flavor)= 10% H7Hrel 6.039 EAZES (hardness)® % 2H4 (qumminess)& 1% BT Hrlgko] =
BT webq A7 aHA EAZEE ER6.84), J1EFER foFos zasts TS UYEhIUT. FHA
2546.15), "W296.14), °lF(6.03), AR BE(5.16) & (adhesiveness), -2 %d(cohesiveness), ¥ 4(chewiness) =
2 g4 Yehgth EA A (resilience) oIz L& AAS o ti 74
ol de] 4vlA V|Exst SR A ARE FHAE e AFS BYth ©EY(springiness)> ARE el
H oojdz 2T hEec] TS vlwdt AAHS  ozo] oyt UYeYA ¢ttt awz 7|EE A A
2 F2 e A EAAAR o4z £EY A AME ojQx Buto] Hrlgko] ZIE4E 73T HST}
e 1Y W 2-4% Hrke A71"e F2 S T 22y, SARE A4 AddAE oAz e Hot
< 9FE FE & 9lE JoE Asd Fol FNETE EARE A7 SUHAR. ol A
S F2 9882 A 247 A 15 (2008)
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