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The Sensory and Textural Characteristics of Chicksulgi

So Young Gu - Hyo Gee Lee
Dept. of Food and Nutrition, College of Human ecology - Hanyang university

Abstract

The purpose of this study was to investigate the sensory and mechanical characteristics of Chicksulgi by

adding arrowroot flour. In the sensory evaluation of Chicksulgi,

the acceptance for the color, flavor and

overall quality was the best when 5% arrowroot flour was added.

As a result of textural analysis, the springness, chewiness, gumminess, and hardness of Chicksulgi were
decreased with the increase of added arrowroot flour. The more arrowroot flour was added, the redness and
yellowness of Chicksulgi were increased. The moisture content of 5% arrowroot flour-added Chicksulgi was

higher than that of 15% arrowroot flour.
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Table 1. Formulas for Chicksulgi With arrowroot flour

rice aﬂo‘:’ salt | sugar | honey S Oli%h:; de water
fow | o0 | @ | @ | @ [T @
35 50 50
3325 3% 3.5 70 0
(17.5g)
3.5 70 0
3.5 50 60
315 (I;;Z; 3.5 70 10
3.5 80 0
35 50 70
2975 (51; ?g) 35 70 20
3.5 90 0
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Polished rice
l

@aking rice for 4hrs|

| Draining for 30min |

! — | Add salt 1%

Miling |

Sieving |

T

Add atrowroot flour
Add water,
Add sugar, honey, oligo-saccharide

! “—

Mixing t
|

Sieving |
|

Steaming for 30min

Fig. 1. preparation procedure for Chicksulgi
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#sAAe E2E dEdy 1299 FeAAY
& ddez 9k A2 2 1A ~124] Afo]
FEAZFeE 33 7o AEE 3x3X2cmB
dPsHA Zet 84 Edgd 158 HAll "o}
ANZHAL, F MY AEE HA Ui w=A 22
Yot A7 F o ANEE FUEEE gk
Bttt ete EHL 794 AFWoZ UFo
HA 1AM T37AA Yol BEFE 52 AF
g FEE e #53 542 H(color), TV
(flavor), & 2] A A =(Crain), £ ZFF3 7
E(Moistness), &2 ZZ1gt & E(Chewiness), ¢t
ol A 8] B E(Sweetness), AW o ulgAF A
%= (Overallquality) & AAsHg .

lo

2) Texture &3A

Texture= &7 27 7](Texture analyser : Model
YT. Dimension V3.7G, Stable Micro Systems,
England)& o] 83} compression testE 2 A)sF ).
olw] Texture analyserd) ZFxAL thed Zoh?,

Operation condition of Texture analyser
50% of sample thickness
cylinder type, ¢ 6mm

compression ratio
plunger type

plunger speed 0.5mm/sec
Force scaling 5Kg
Autoscaling on
Detectingpoint/second 400

contact area 28.27mif
Interval between two bite 3sec
3) rEFF
23R,

105Co) M 3¢ hd AEPOR
NEE 58 WwE 2P 2
ARS Az A% 538 FAZ SEFTL T
42 dg 2o

Wi - W,
FEFHR) = ————— x 100
W] - W()

ofw) Wo : FBE7IY FA, Wi : AR89} A
29 Az A B, Wx 22871 AR Az F
9 2AE vehdd.
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A} 2+ A] (Chromameter CR-300, Minolta, Japan)E
AL-g&3to] @ E(L-value, lightness), 2 X (a-value,
redness), &4 E(b-value, yellowness)gtS 53 whE
Z4s5td o Hag ek ojm AFEE X
Z o) Lgke 9734, aZe -0.03, bge 174019
o),

4. SHAILH

Y719 g A4F AFe 3301 wHE AYs
ol ANOVAE o] §3dt] EAHEAM s, p<0.05
ZFo| Al Duncan’s multiple range test® AA]ste] 7t
Al 87k FoHA AolE AFHAT RE A8
SAS programg o] &3t EAA sATH”.
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WA T F7MFY &, B9 EFS & EY
Fe gElste Azxg J4719 FeEA BHdes
Table 29} 231 QDA profile2 Fig. 29} Zt}.
A(Color)2 WA7LF 315g0) &7+ F 10%(35g),

overal lquatity

food .
chewiness pistness

- arrowroot flour S, sugar

et arromroot flour 5%, honey

~—e— arrowroot flour %, oligu-saccharide
- grrowroot flour 10%, sugar

~—s— arrowroot {lour 109, honey
——arrowroot flour 10%, oligo-saccharide
s grrowroot flour 15%, sugar

o arrowroot flowr 16k, honey

------ arrowroot flour 15%, oligo-saccharide

Fig. 2. QDA profile of Chicksulgi made from arrowroot
flour
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A7hTE AME B4 ABN el B2 F5H, G2H 5Y 107

A8 50gg VIS Hol KA 7Hg Eohn 3B
AU, PRILE 2975g0] AR 15%(52.59),
Ag50gs AVFG Ho] {FosA sHF vmdn
B7HE Qohp<0.05). 7= 10%, 5%, 15% A7+s
oz {FA Mol Fuhx FUHE AL(p<0.05),
g TR B e Fog 2elvt AU

g7](Flavor)= &7 3325z A7FE 5%
(17.5g), S G 70g& A7t o) fostA 7+
o FUHE AR, WAVEE 2975290 AL 15%
(52.59), & 70ge A HF HAUHF 15%, &1L
Z 90g AUME o] FskA g vz H@rt
S ATHP<0.05). #7HF AstFol ASTE FAsH
o] Foa HIMHAIL(P<0.05), T FF wzt
e F9% 2ol ik

ARNBZ(Grain)= HWAILE 332.5g0] FH/E 5%
(17.5g), & 70g& A7IS Ho) Fo3A 7Hd Fob
3 FHAHYI, WRFE 2975g0] ANE 15%
(52.5g), &¥ 1T g A7Ie Hol {oJsHA 7%
ARG P72 thp<0.05). F7HF A7Zol e
TE FostA Foha B7hEAI(P<0.05), T F
Foll B e 9% 2017t ik

£33 FEZ(Moistness)= YA7HFE 332.5g9] g7}
F 5%(17.5), &1 70gS FIIG Hel {93
A 7HE FFstcha BrhE AR, A7HE 297.5g00
AR 15%(5259), 08¢ HME WH AT
10%, & 70g& A7td "ol foatA 7bg Az
tha FrHE QA oHp<0.05). H7bE F7FE @A e
o9k Abolvt A, A8 AUt Ho) B8 A
Mg grT &sttn ¥riE AL 7579 R4,
A5V w0y AFeh e Ageldch

Z713 A =(Chewiness)= &7 332.5¢9 &7}
T 5%(17.5), 4850, & 70g& A7 Ho| F3t
A 7 2AsE FrHE AR, HaA7HE 297.5g00
715 15%(52.5g), &8iY 90ge HUMg Fol #
stAl 7Hg FAsttn @rrE Ackp<0.05). A7ME
A7tFol HAE&SE, 49, &, 2917 Feo=
FoaA ZR5ca FrEJAoHp<0.05). dE& A
74 Hol & Ui "Wro EAsitha Erie
AL F579 Moy AT 2 FFoIey 7
5V Wy A3 g Aotk

T = (Sweetness)=  P{AVIE 315g9] AU E
5%(35g), 48 50g& A7tk ol HY5HA HE &
ta HrhEAR, @RV 297.5g0 AVME 15%
(525g), V11 90g& FA7Ie Hol FsA 7
92 Gual g7hE Athp<0.05). H7HEE F7FE
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e}, o S weEtde fAg Aol it

AR oz ulgF g P E(Overall quality)= &
7h# 315g9 #7MF 5%(35g), ¥ 70g, & OmlE H
7 Hol fF9stA M Fua #rhEAT
(©<0.05). A7} A7V Zol HerF FYSHA T
i F7HE A A(P<0.05), B FFHl #HHAHE F9
@ Aok gtk YAt BT FALHE FU
H7HE Ao

>

2. Texture ZAt

WET BT % B FRH ¥ B9
Fg A s BE AU Texwre 273

= Table 33 2t}

@2 J(Springiness)> WAE7}F 297.5g°]  FH7HE
15%(52.5g), €2 90g& AZI Hol FostA
7hg =5k, WAZLE 315gl M 10%(35g), &
Y3 80gg F7EE dwol {oSHA HE Sttt
(P<0.05). #A7}F F7ME 99 FH wHAME @
Aol g Aolrt A

23 A (Cohesiveness)2 H&A7FF 332.5g0] &715
5%(17.5g), 4% 50gg A7M 93} HA7HE 10%, 4
2 50g, ¥ 70g A7 Hol folsA HE wsh,
HA7L2 315g0] #7MF 10%(35g), £¥ 1Y 80gS
A7 ol RsHA 7HE ke (p<0.05). #H7HF
A7V, 29 TR wEAe SHAEY FAd A
ol7k gtk

43 (Chewiness)>  &7hF 297.5gel  F7H+
15%(52.5g), ¥ 70g& F7Ms €3 F7HF 10%, &
70g A7kt "ol KA JHE EokA, WAIE
315g°) #7HF 10%(35g), &<]ard 80g& H7Met 9
# AT 5%, &2 nG 70g A7 Hol F-o5HA
Mg EkTHp<0.05). ¥, 4%, LT FrheoR
FostA Ad-gel EaL(p<0.05), A7FF HIHF
o WME FAF Aol7t AT EE AV
o] d¥g IV HEo YFHol F2 AL AF
V9 ey, g5V Moy, A8 F9 ATY
22 BFolch

%/ (Gumminess)>  F&7MF 297.5g  FH7bF
10%, 270gA73 ®3 F7/FE 15%(52.5), =& 70g
& A7 Hol fosA FHE =5k, JAVHE
297.5gel HA7FRE 15%(52.5g), &el1F 90g& A/
o] FaAsA JHE Ekvhp<0.05). ¥, 4%, &4
19 A7keo2 §oAsHA Hagol EIA(p<0.05),
A7F9 A7Mg) wHAE 98 A7k gich

& A7t Hol 4¥g AVt Hro FAHgol
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ar=

¥ AL 579 Hopg, 4579 Hey A7
22 BEolAnk

231 (Adhesiveness) & W &7}F 332.5g0] F b
5%(17.5g), % 70g A7} "ol §5HA 712 =
oral, WA7LE 3150 AE 10%(35), <TG
80g& AVIE Hol {YsiA 7HE L3rHp<0.05).
A7 =) FrhE, Do TR waldl B
| o]zt Ao

A3 Hardness) & FRA7FFE  2975g0)  FAIME
15%(52.5g), E70gg A7} go] SAA 13 =
Skat, PWAZFF 297580 ATHF 15%(52.5g), & L

390gg A7HE Hol felskA 7 IATHp<0.05).
Ate ATl BEEE RS Auyol ¥R

I(p<0.05), F7+FE 5% ArlAdle Fo Z2Fo w

BAE FoF 2ozl gy FA7E 10%A M=
g8 ag-g HUME Aol Aol dgioh
3. 2 &

1) A5e FE£FF

A7 Az ARSI AVLRE FEPFS
38.7%, A71F9 FRFFL 2.9%°3th

2) 719 ¥

WAzt A7rE #AsrEe 2Esky, g9
o & 29 ¥ gstd ARG q47Y ¢
stZ+2 Table 49} 7T}

A@7 2 H7FE 5%(17.5g)0 A9 50ge A7}
gt Fol 41.1% % FEFEo] g Bggtoew Hast

=
[<)
2~ 8
T

£ A7 A479 Az ild B B5H, 924 54

109

4. Mz

2712 o] 8 E(L-value)= 96.676, & A E(a-value)
= -0346, ZM T (b-value)= 2.9060)1Q3, F7}F9
B E(L-value)x= 73.868, &4 x(a-value)&= 2250, &
AR & (b-value)= 17.062°] 1t}

D 8479 4=

Aol Abge B, 3o FRG % B
o %o @usd AzS FE71 AEE Table S
s o,

¥EE et Liligmes)e A7 5%°)
g uge ke Fol /by BRew AT 15%
g2 A7he 2ol 7HF A FAhP<005) A7t
Bhgel He4s, 29y, B 4% Ao
wsith 2g A7he 2ol AEe A 2o

Ae §579 Moy, 35’9 29, 15%9

AT weje] BFol Ark
AY9EE Yehle aglRednes) e H7HF 15%e
% A 2l A2 gof el AR, &

%l g%, B AR 20 HF ol
green°ﬂ ARLG(P<005) AT BrbEol @S
%, 49, 2 2939 3140 redl Z7HT
4ge ¥71d 2ol B 7MY ZuT Redol 7}
e Ae A5V Wy AFsh ge ZFIAH

nma;t,}m—{m_%

o
-{m ot _L., {8 rlo

Fol A7FE 15%(52.5g)0] L1 0mlE A7} FA T E JehfE= bgk(Yellowness) & 715 15%
Fol| 345%=2 FEFo] 71 A ATk (P<0.05) o £31Y, & AVS Fo| 717 Eo} yellowdl
Ated A7hgol Aess, 49, B ed1Y AL A% S%dl 4%, gdude Ald
Table 4. Moisture content of Chicksulgi
arrow
Rice flour(g) root kinds of sweetener(g) water(ml) moisture content(%)
flour
5% sugar 50 50 : 41:110+0.147
332.5 (1759 honey 70 - 38.769+1.607™
) oligo-saccharide 70 - 38.678 £0.529“
10% sugar 50 60 40.740+1.490"
315 350) honey 70 10 37.864+1.110"
oligo-saccharide 80 - 36.338+0.422°
15% sugar 50 70 39.948 +0.660™
297.5 (52.59) honey 70 20 36.990 4 1.654“
oligo-saccharide 90 - 34.487+0.867"

(NS : Not Significant)

1. means in the column with different superscripts are significantly different at @=0.05 level

2. means+S.D
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110 TaY - ol&A
Table 5. Hunter’s color values of Chicksulgi
arrow
Rice flour(g) root kinds of sweetener(g) L-value a-value b-value
flour
sugar 63,3124+0.780° 32761+0.243° 21.038+0.348°
3325 5% honey 65.048+0. 452” 2.99640.044" 21.422+0.159°
oligo-saccharide 152+ 2.85240.121" 20.934+0.389°
sugar 58.324£0.754° 4.6440.207° 23.890+0.253°
315 10% honey 58.224 40.667° 4.580+0.169" 23.9844+0.329"
oligo-saccharide 59.488+0.437° 4.428+0.171° 23.940+0.304°
sugar 51348 +0.973° . SsMa0107T 24.070+0.275
297.5 15% honey 537140487 5.276+0.097° 2468240146
oligo-saccharide 54.3004+0.272' 5.246+0.107° 24.506+0.346"

1. means in the column with different superscripts are significantly different at @ =0.05 level

2. L. : Degree of lightness (white +100 < 1 black)
a : Degree of redness (red + 70 <« -80 green)
b : Degree of yellowness(yellow + 70 « -80 blue)

3. Relative color values based on standard white board : L= 97.34, a=-0.13, b=1.74

4. means+S.D

ol 71& ol blueo] 7L Th(P<0.05) #Hrbsse)
2o FrtEol BEFE yellowel JM7fH #&
FAAG Fol HEE AV FET yellowoll 717k

2 579 Moy, A5’ 7y, u5Y wg
AT 22 ATt

¢

oir
)]

AL Z3fet J|HZAL Aol AR
of d7tFd & 29 FFA4 & E9Y
sto] wE F47]9 #FAA AT 7
79 *}‘3’4-3]'75“‘:‘ Table 63} 21}
d=E 7NARAY 34
B A (r=0.943, p<005)E 2o
»’t" B5HA Y R AEE
FEgEHR 38 9 Ti’bﬁr gt
A9 BBBA(P<0052 BJth F5AALY 4
A2 7NARAY R 1Y 2 FREH
993 FEE)Y FBTA (p<0.05)2 B Guto] 7
St AL SR Ba 2314 9 Bago] =ikl
BEAAY Avtdozn uEAEF ATE FEF
2, d: 4 FFHA Ko FDHY AFHBAE
(p<0.05), HAZ, FNE 2 =HBg FEo K7
B9 ABBAM<0.05)E Ho me] Ao] g,
A% o] I+ Ay BEHoE AIEFHIIGL
B7HE A

(9]
ic

]_

O
g2
-|m

mn“”\*
ik

0,

[s]
s

R
o g oY ome o2
=

al

do Lo

=
a

2k

N 9 a

AR A

=z 78t x| A 1738 A 55(2001)
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. Texture FAF 23 g@h2g, HH4,

9} k9] Hol7b @79 Textured| v F&

493 238 aokstd oaF 2k

FE5AA 2 AL J7E 10%9) 42S #H7}
# gol fostA P Fna FriEdx
(p<0.05), 712 10%, 5%, 15% A/keog 79
SHAl Ao] FThAL HrHS ATHP<0.05). TVt &
% AEE F7HF 5% £dugE Avte 9
of #ostA 718 Fo FIHEH AL (p<0.05),
H7FF Aol 243¢% FostA F0F F
g21g, 49, ¥ Wteez fdsA F
Fafria ﬂmaam 7% ZE_ A7FE 5%
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