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Quality Characteristics of Sulgidduk with Added
Ssukgat (Chrysanthemum coronarium L. var. spatiosum) Powder

Eun-Jeong Choi' and Seung-Min Lee

Dept. of Culinary & Foodservice Management, Sejong University, Seoul 143-747, Korea

Abstract

This study was performed to investigate the quality characteristics of Sulgidduk added ssukgat. Sulgidduk was prepared with
freeze-dried ssukgat powder, rice flour, sugar, and salt. The Sulgidduk was made with various amounts(0, 1, 3, 5, 7%) of
added ssukgat powder. The moisture content, Hunter's color value, dietary fiber, texture profile analysis, and sensory charac-
teristics of ssukgat Sulgidduk were examined. The addition of ssukgat powder has a tendency to decrease the water content
of Sulgidduk. As the amount of ssukgat powder increased, the lightness (L) and redness (a) decreased, and the yellowness
(b) increased. In texture profile analysis, the hardness decreased with increasing ssukgat powder content. Chewiness, cohesive-
ness and springiness did not show significant differences with different amounts of ssukgat powder. The results of sensory
evaluation showed that the sweetness, softness, and overall acceptability scores were the highest with Sulgidduk containing
3% ssukgat powder. In conclusion, these results show that the Sulgidduk with 3% of ssukgat powder contained dietary fiber

is the best.

Key words : Ssukgat(Chrysanthemum coronarium L. var. spatiosum), Sulgidduk, Hunter's color, texture, sensory evaluation.
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27K Chrysanthemum coronarium L. var. spatiosum)< =
3}ZH(Compositae)oll &3, FrkAl= A3l Aol /5
shu T2 YA E Qv A5 dAte] dd WA ond
22X (Lee CB 1982), - YA+ 2K Chrysanthemum coro-
narium)®] @A o; MiARE W7 fla) wFgom Al
7% S} 4402 zolx gron, FolAlol x|edo|A
= F2 Aa2 o)gsta gk

7k BlEP A} Cof FFFo] o, BlER CE 95}
= olx= ZH|olA|(ascorbinase) 7} gHFEO] o] HIEM]
Ce] T o] BrhALD 3] 2002). T34 ALATL0
A RS AE ARERE B 7R 100 g3 T 90.9%,
A 35 g, A1 0.1 g, F5she 32 ¢, 3% 09 g, AFA
1.4 g5 fokar glom, ool e 23t B o] =
MEd 7155 FolellA 15~20C7F A5 A2olv, 271
£ 30~70 cm F =2 Apgth glo] HAola Hol glom o}
SAR o] g1 2717 A3 Aol S oIt(FHF 2001).
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o] EHTHHA Y S 1997). &7tel @ol ghiatal =
= AAZE BBk 48F Aol ofste] FljE*
ool Aold o] dHe dRYol & o9 S5 9
Al A4, FF4 AL Folle S o2 HTA
cBe= g9, Al 24, 85 S 2HE 3 Adt 59
BEHE 71HE = ATHYim er al 2007). 275k0] 3}8HA A1
o thgt ATZEE= flavonoid(Harborne et al 1970), acetylene
Al 2FeHE(Sanz er al 1990) 5ol 1oH, FufellA Ad#<]
2Fo 2 gl o] &= 1 e &7te] A9 7154 4
Fo 2 &7k Bol il Y= Aoldfol uigt A+
7} mjmjgk Axoltt. &zte] Aej@Add e AT Ee 5
2291 Chrysanthemum indicum(7+=)2] alcohol F+&&2] &
St Aal 282} gtAdel ik Havt 9l om(Kee CH 1993),

¢}

I
fr
o

o

H
Zzkol 7+ B4 B35 Z&(Kang et al 2003)°l] that A7}
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wol] &3 AFEE FF71%Bae & Hong 2007), 2=}
(Cho et al 2006), W27 HKim et al 2005), THA K Cho &
Hong 2006), E}3] @7} (Hyun ef al 2005), H< 7+ 53
H(Hong & Kim 2005), 23 E2(Kim et al 2004), 271+
(Kim et al 1999), 53} ‘ﬂlﬂ(Klm & Park 1998), el A7)
(Kim et al 1998), & 2 % “d7](Joung HS 1995), % A17]
(Joung HS 1993) 5 o8] 7IA] 7154 MBS ikl 1
5739l thete] A7) o] FolA o Sl

wela] B dpoMs 54 Az
gdejste] A7HS A3 & g X
ZAbste] HRte] 7|5 Bl &SRS AU 7

A7)we] Az, At .

%5 7% 47}

[e]
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= o

B4 2 #5 A4S
T

4

A
FA7Z3E]0] Hi ko] 30 mesh= 14%2% W= HBs)
WA ARESIITE WA 2009d4F o] A Auke], AF
AAA(@R L aJ‘I(T)) e ANHCIF)S U2
A AgA 2 Fste] ARskith

2. HZVIRE HMtst MdoHo| M=

4719 9] XHZE Qe W& 3 kg 53] FAlSte] 20Tl
A 8AIZE % & Aol Wb 308 Bt B E O T &
Bkl 15%2] &2 Arlsle] B3 & 20 mesh Aol W]
AHESIATE o] AES AH 4 A= viFH] Table 17} 2
on, &7t A7]e] A A5 wFHE 47 g8 F5 A
7](Bae & Hong 2007)2] A% WS Frasle] o2 29
ofH] AAL AAG F 1, 3, 5, 7%E F71ES AR sh

2na2 =2

Table 1. Formulas for preparation of Sulgidduk added
with ssukgat(Chrysanthemum coronarium L. var. spatio-
sum) powder

Ratio of Ingredients(g)
possvl:il:;%?o;,) fll{(l;i 15)21\1:52; Water  Sugar Salt
0 200 0 30 20 2
1 198 2 30 20 2
3 194 6 30 20 2
5 190 10 30 20 2
7 186 14 30 20 2

g0l 1 HoMA o} RATHEEEE

A7V A xS S5t 7MEE AR TR |, 3,

5, 7%= H7Vsle] 42 3 20 mesh Ao 2] 10%2] He+-S

A7 st %i$ & AE &71(*F 26 cm, =°] 15 cm)
J

rlo

9 1027 43 F go
Eg3l] AR 2 AH83IRT ol AT ARSl Bl A

A = A|(Chroma Meler CR-300 Minolta, Osaka, Ja-

pan)E AH&ste] S, 2 A5 L E), adaE),
(A E)E 33 Aot HHEper Yehlem, oju
ALS-H calibration plate= L : 94.50, a: 0.3032, b: 0.3193°]t}.

5. Ao|M7
HolHE Agslel FFa] Al 22 B2 dx
ato] B3k T 30 mesh 2] ELE A|%3 $ Brassica &

Polished rice
Washing(5 times)

l
’ Soaking for 8 hrs ‘

| Draining 30 min

’ Milling adding 1% salt ‘

| Sieving(20 mesh)

’ Adding Ssukgat powder & water ‘
l

’ Mixing ‘
| Sieving(20 mesh)

’ Adding 10% sugar ‘
l

Steaming for 20 min
Cooling for 10 min

l
Ssukgat Sulgidduk

Fig. 1. Procedures for preparation of Sulgidduk added
with ssukgat powder.
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A =(Kim et al 2004)S 23t 2ol dHE SH3A 1
%%/H A o])ﬂ (IDF) ) %é Al o])\q O(SDF) 75]'8]—031
gk ghZ Sl -H(TDF) & 33t

6. Texture &4

&2t 7w o] gl B4 dolir] 91810] Texture ana-
lyzer(TA plus, LLoyD Instruments Ltd, Hampshire, England)
£ AMES1o], 7 Z(hardness), -2
hesiveness), B2 A(springiness), A 3l/d(chewiness) 5= =
oAtk AlRE 20CE FAIAIZIHA] 33] vHe 63l e
™, Texture analyzer®] =% Z71-& Table 29} 2t}

(adhesiveness), -5-/d(co-

=

7. BSZAL
27k 4719) WA HHE AIHES gelstel A
A3 F 1A 40E A% AR o, AR eEs
20T FANIIRA 331 ¢ Y3l 5 skl B

, 595 &
AASES v FAAZ] & AASHTh HrkE 5492 A
(color), EH(flavor), T H(sweetness), 1 & (adhesiveness), 2=

"H(bitterness), T2 % =(softness), DA Q1 7] Z =(overall-
acceptability)°] 1 o™, AL-8-3F Hrl 22 907 LR EA
WP 1Mo R A5 ot oAl o, 9508 A 5

4ol st A AL JeES .

i

8. A 2|

ZF AR A& Aot TA B4 Z=Z 31 SPSS 12.0
program< AHg-ste] FAA ST EAHEA(ANOVA)S
A A]8}to] Duncan's multiple range testol] 23} p<0.05 G0l
A ZF | 3] fF9 A Aol AFEien, dsA 54
ZAARZEe] 3 FTAE Pearson®| FTAFR LolR i)

[

Table 2. Measurement condition for texture analyzer

27 A7k A7

el #4 54 511
Zn o nF

1. T2 &

W7o Z5l7F2e] oK1, 3, 5, 1%)S ZEldte] A%

S &2k AWl i 54 A3
5 WA @ U277 5533%2 7P wkal, S5t
Ahgel S/MNLFE FR AT qhas }04 7% F7HA
33.43%% 7P SA UEhdh oeh 22 diks, & A7)
(Joung HS 1993)cl 4 &} 2ro] 2o)Alf iﬂ 4%} 7.5_%3:‘01
A 1, 3, 5(42~41)% H7} 25t A7)0 A H
A& Alg7te] i ghEke] Apolrt e e Fi HeA

27] wEolet st

+ Table 33} 2t} 2717}

g o] A 3 Ades
= LIS iz} 83.18%
Uelflon, &7k AUt e 66.74~

Table 3. Moisture contents of Sulgidduk added with ssuk-
gat powder

Ratio of ssukgat powder(%) Moisture contents(%)

0 55.33+2.06°
1 42.90+0.62°
3 42.57+0.15
5 41.63+0.35
7 33.43+0.50°

Y Mean+S.D.(n=3).
? The same superscripts in a column are not significantly diffe-
rent each other at p<0.05.

Table 4. Color value of Sulgidduk added with ssukgat
powder

Measurement Condition
Test speed 3.0 mm/sec
Pre test speed 5.0 mm/sec
Test mode and option T.P. A
Trigger 0.005 kef
Sample height 2 cm
Sample width 6 cm
Force 100 g
Sample compressed 75%

Ratio of ssukgat Hunter's color value

powder(%) L a b
0 83.18+0.94° —127+0.04°  5.48+0.12"
1 66.74+0.60"  —3.5240.04"  14.40+0.43°
3 52.84+0.53°  —3.03+0.12°  14.18+0.50°
5 46.85£0.99°  —2.7240.04°  14.30+0.26°
7 43.62+1.15"  —231+0.05"  13.13+0.39"

Y Mean+S.D.(n=3).
* The same superscripts in a column are not significantly diffe-
rent each other at p<0.05.
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13,60 Veht g7ke] el ReGs asa 4%t
7}T”] ;(.]7]_&0] ___7]_67-_% 7L/\o]—1jr7}- 7% *% 7]';01]}\‘1 43.62
o o feldog s v »}E}w%w 05). %77t

F Hrlgko] Z71eE Her) ghste AL &7k 3
o] $1i= chlorophylle] 7} ]3] pheophytm_o_i W 5}5)

971 wiolm, 2 A
A%e Ve,

AAEE ekt agte

A17](Bae & Hong 2007)° 4 =

A%, Wa2h -1272 9 @&

o8 =M JTE Bown, &zke] Hrleko]l BE4E agk
& Akt &5 719 1%0A 5% H7ES —3.52¢0

A —2729] 9] o R F kel BlEl fel# (p<0.05)L
2 o ZolxA o] iS4 4 AL, & A7](Joung
HS 1993), =2} E(Kim & Park 1998), ¥ 417](Bae &
Hong 2007) 174l FARE H7Hele o 2o gke] A4
=5 etk SN EE el = bake tHE77) 5482
7P e 3E Ueila, SR Hrheke] Sk
5 71 glo] @xIs] AE & 4 vk §5 A7|(Bae & Hong
2007) 7] A%, &2t A7]o] 799 o] Lk wekont
atk (AN E)2 59 o= wskom bg(FE)2 w3t
= A} e Ao

Table S. The proximate dietary fiber composition of Ssuk-
gat powder

Powder IDF' SDF* TDF’

Ssukgat powder 28.34% 27.94% 56.28%

D Mean+S.D.(n=3).

IDF' : Insoluble dietary fiber.
SDF* : Soluble dietary fiber.
TDF® : Total dietary fiber.

Table 6. Texture properties of Sulgidduk added

.o]—/:—U]

HoMA o} RATHEEEE

il
Y= S(Kim et al 2004)°] A7 A= gk %
2l o] Al sLﬁ_Tablesg_yL;} ioﬂ‘?@ﬂ,% 2 Ao)
ﬁ%t 28.34%% T84 204 fr 27.94% K0t =% F 2

= 56.28%°]0t) &3] B84 2ol d-f+= 28.34%%}
Ao B8
23.87%%} =843 2ol 23.45% % FAI%]
#atHom, &zte] B84 2oldf &aol

ar o

LW 53 AR Aoldfe FFL 2%

O

o]+
T84 A= 27.94%°1H Kim et al(2004)-2 %
2Jo] A F

4 e o_>L

O

2191

4. Texture &

&zke] A7tEE dElste] Az AVEE Ax AF S
A3t 71A1A £4 £ Z I+ Table 63 2t} 7 Z(hardness)
T 0% HET7F 7P B, 7% MUkl 7P w2 Ao
vebgstl, S0 kel SV E AUk 9
A (p<0.05) xfo]E Kol Lrolx]= AgFolrt. o] A=
=2} B2H(Kim & Park 1998) 471" ojlA] 53} B 7}ak
o] 1, 3, 5, %= S/l whe} fHashe kel Ak -3
’d(adhesiveness)= -3 7kell H]El f-2]4(p<0.05) ztolE
Holz] ekgro A7kReat &5t
F A7 7E] 24 (p<0.05) Aol E HolA] grgkor, o]
23t A3t ey 97} £ (Hyun er al 2005)2] 7kl w}
2} A71E o] S/l frol#] zlelE Holx| itk Aot
frAket 7 gFoltt. € A (springiness)< 7% H7Fgh wtol| A 7t
F = dE, {4 (p<0.05) Aol 5 BolA] 2 A,
2 B(Kim & Park 1998)2F 219! A 7|(Kim et al 1998)<}
FrAker Zgkolth 1efuh MEH 7R (Kim er al 2005)9] 7
A7vke] ksl wet Flshe Ade Btk A3
(chewiness)2 &2t/ 7kl vl&)] 214 (p<0.05) o]
£ FEeH YehA] it o83 Aate 3 E3(Kim
& Park 1998)%} o] A& 1A} Alolol] U Afao] #

Eoe 2A7E §ANA FE AT 2e A1 Aol

, 5%1”d(cohesiveness) -

with ssukgat powder

Ratio of ssukgat powder concentrate(%)

Texture properties

0 1 3 5 7
Hardness(kg) 0.22+0.01° 0.25+0.02° 0.29+0.01° 0.300.02° 0.31£0.01°
Cohesiveness 0.46+0.02 0.42+0.01° 0.38+0.02° 0.35+0.01° 0.33+0.01°
Springiness(index) 5.27+0.14" 5.14+0.40° 4.83+0.14 4.74+0.10" 5.60+1.70"
Chewiness(kgf) 0.52+0.02° 0.55+0.10° 0.530.05" 0.510.05" 0.58+0.20"
Adhesiveness(kg) 0.07£0.01° 0.08+0.03" 0.06+0.01" 0.08+0.03" 0.09+0.04°

D Mean+S.D.(n=3).

? The same superscripts in a column are not significantly different each other at p<0.05.
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< Table 72} 2t} A(color)S &771HF2]
SFE A JERE O, 3%, 5%, 7%1A fr2]4 Afo
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3T
=

&2t vlsl S A7kl =A YEREAL, 3%,
5%, 7%olA 92 2ol YeRA] 3kt

FE2l# A E(softness) = FA7HFE H7brolA =4
Elston, Lrt7hRe] Xrtakel mE o4 Aol HolA]
ottt AA Al 7] 5 % (overall-acceptability) ol A & 227}
FE 3% JA7A S Wb 7Y 22 AR e, o]
gk Av= A(color), Dlsweetness) @t F-=2-2 % E(softness)
oAM= 3% H7kol 7P =A B7HENY] e Ao

Z7VRE A7V o el visl 3% 7k vy Az
oA 71 =A JeElTE X2 (adhesiveness) &7 SHH, e Ed7te] AR E Lol A= Table 8
A7toll M fol A Apol7b JERA] sk, o] A2 " 3 Ak 92t Ar|we] A gk A, Fue F e, A
A BT AR o] fFo 2] Aol & HolA] eid 2 ARl 715 % B5F HKpositive)2] FHHAE YEF UL &
I} 22 A ko)t uk(bitterness)> H7HFE H7FeHA| gk A3k ©@ulal S(negative) ] BHVAIE Bl ol o]
Table 7. Sensory characteristics of Sulgidduk added with ssukgat powder
Ratio of ssukgat powder(%)
Sensory characteristics
0 1 3 5 7
Color 1.42+0.79° 3.92+1.83" 6.33+1.72° 5.83+1.85° 4.42+124°
Flavor 2.08+1.38" 4.3342.10° 6.50+1.98" 6.08+1.62 4.83+2.08°
Sweetness 3.58+1.16" 5.17+1.11% 6.92+1.31 6.25+1.96% 4.50+1.93"
Adhesiveness 3.4242.39" 4.25+2.73° 4.58+2.19" 4.75+1.42" 4.92+1.51°
Bitterness 1.67+0.78" 2.17+1.11° 4.83+1.34° 5.33+1.44° 5.9242.15°
Softness 2.42+1.16" 4.50+1.93° 6.17+1.75° 5.25+2.26" 4.75+2.05™
Overall acceptability 2.33+1.44° 4.33+0.89" 6.42+1.73° 5.75+2.73% 4.67+2.06"
D Mean+S.D.(n=3).
? The same superscripts in a column are not significantly different each other at p<0.05.
Table 8. Pearson's correlation coefficients between sensory characteristics of ssukgat Sulgidduk
Sensory characteristics
Characteristics Color Flavor Sweetness  Adhesiveness  Bitterness Softness acg;::liﬂity
Color 1000
Flavor 0.485" 1000
Sensory Sweetness 0.694" 0.586" 1000
characte-  Adhesiveness 0.095" 0.181 0.209” 1000
TSECS Biitermess —0.1177 0041 ~0.156" 0.052 1000
Softness 0.469° 0.556" 0.550" 0.319 0.116 1000
Overall acceptability ~ 0.532" 0.516" 0.674" 0.212" 0.003™ 0.752" 1000

Mean£S.D.(n=3).

Significant at = p<0.05, = p<0.0l.
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Al ztelE YeRA| = &kth B3 F-ol tigh Anky
A F8E oAM= B wuk WA, 28k Feele 3
T, AAAQ 7 aE, &3 ArizAe] Ax Aol B
FE AA 9l 557} = YERTh TEla AAAHQL 7
IxeE A 3k duk a0 Roge Preke] A3t
A 2 F-o] ek AbA 9l et o HQl ko] gt
AE BEQl Fo g njFo] Hol &7t 79| go] Fslu o
ubo] ZpsliA AMwr) Agters Aawrt =4 Ve,
129e] g 89S 5ot Hrlshs AWl 544 AJ3
AA AAF A 2o AATA(=0.982)S UEYTE B
W A2 Hol &7 1F 3% Hrhre] edAke] 544
FRAAE =A UEd Aoz AHEAY,

AT= H2HEe] ArbEE dElste] AVY s
18}e+A 9= AT 8 &
&7VFe HTlge| SUVETE i ol iast
o Bglon, £27FT 7% H7hto] 33.43%E 7HE
A et A x 5% A9 Lad agkS S0 A
= Ao® Ve, bake &2t
Fo] HTtgo] Bolda4E S7lehe o2 UEHRiT oA
2 &7kl 75 o] = flavonoid®} chlorophylle 2§ 4xel] 2]
A H7tEro]l FUHEFE SAo] FeilE &+ Urk A
oAl TS B8 Aoldfre 2834%E 84 AolA
fr 27.94%5T} E%3L, F Aol e 56.28%°]ATh 47t
A719] 71AA 5742 74 E(hardness)®] 75 W=7 7
a1, 7% H7krol 7V ol ArbEe] S E o4
Zpo] & Ho|m olx]= Agko| gt H-2d(adhesiveness)
T3 7kl Hlg fo]4 o] & HolA
esiveness), %) 8d(chewiness), B2 /d(springiness)= F3H7}
ol Blal] fro]A xfo]E Ho|x| eskth w4 54 2 A
S=ete] AAAA = A(color), Hflavor) &7
7heFo] S7VEG5 A YR o, Til(sweetness)< 45t
7HE 3% A7k 2k AWl 7P =4 Verstt =
*J(adhesiveness)Z} 259k (bitterness), F-E=2]% & Z=(softness)
T &3S A7k &tz Hlal &z Aot
oA =A YERsEa, AAZAQ] 7] & % (overall-acceptability)
AME H7HFE 3% Hrke Wt MY w2 Aew
UEbsk, gk 54 5430 AHRHAE ol Aol
Me &zt Ad71me] Al gk A, FEge FE, AAAA
713 % 25 Kpositive)2] FTTAE e U &0k
A gk Tk} S(negative)?] FTIAE B o}t feojHQl
2tol & YEIA &= 23ttt AwraQl #eshAake] 544 3
HHA AL Adbs w8 28BA(=0.982)F YT A

m
2,
[o
BN

22kt &3-d(coh-

HoMA o} RATHEEEE

3 A}, 2% vehat Aol g wel FRdtm
98 A Ag Ardow A7)Ee] Artele] &
R DD R PEEE I L
Mg SRS 3% AR E W) wolt e

HE, AAA ANEEA A B AL B 1) 3% EAA
W7kt Aol 71 EES YA 5 9 Aoz e
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