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Sensory and Mechanical characteristics of Shinsunchosulgi by Different Ratio of Ingredient
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Abstract

Shinsuncho(Angelica keiskei koidz)sulgi is a kind of steamed rice cake by an earthenware steamer. I made
Shinsuncho-sulgi samples with different amounts of Angelica keiskei koidz - powder and different types of

sugars (sugar or honey).

The more Angelica keiskei koidz powder it has the bitter it tastes but the lower sweetness, moistness and
chewiness it has. Samples with honey have higher sweetness, moistness and chewiness but lower bittemess and
after-swallowing than ones with sugar. Color is Shinsuncho-sulgi with 3% of Angelica keiskei koidz - powder
and honey has been judged to have the best quality.Flavor and Overall-acceptability are Shinsuncho-sulgi with
2% of Angelica keiskei koidz - powder and honey has been judged to have the best quality.

The more Angelica keiskei koidz powder it has the higher hardness but the significantly cohesiveness,

springiness, gumminess, and chewiness it has. Samples with honey have higher hardness,

springiness,

cohesiveness, gumminess and chewiness, but lower adhesiveness, than ones with sugar. The moisture content of

Shinsuncho-sulgi is 35.89~37.08%.
than ones with sugar.

Samples with honey have higher b-value but lower L-value and a-value

Based on the results of the study, the best ratio of ingredients is as follow non-glutinous flour 196 g,
Angelica keiskei koidz powder 2%(4 g), honey 35 ml, salt 2 g, water 20 ml and 37.08% of moisture content.

Key word: Shinsuncho-sulgi, Angelica keiskei koidz powder, non-glutinous rice flour, overall-acceptability,

mechanic characteristics
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AAA FHAAE 1996). FFFEL
718, Aol gFo] wor 53] Mg
21 germanium, B-carotene, flavonoid, coumarin
Ho] & HES A 23 dgadst

5 1996). ®lERl Bs$t Bno FHEFEZ
9] ot NEEHAE UTHFEHE 1993).
AH0e M Are wsuA 5
AATE A28 st Aoz LA 3
tHChoi OJ 5 1999).

AT AZAEF 9 HE A Fo] tig #4 o
oA EA Hong HI 5(1999)¢] =x4d7], Lim YH
5(2002)¢] o4 7], Han JY$} Lee HG(2002)8] &4
7], Gu SY& Lee HG(2001)9] FA7], Kim Al &
(2000)9] EJHH & AFAEES AV g Ho
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2E Kim HS9 Kim SNQ00D)9] %xp7b2s} AlA %
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A gy dEY ¥ 59 9 Has ey, A
A2E o8& A7He AFRIE glo AHAxIMRE
A7bete] El9 AE H7¥E wEo R Sivh
2 d7e WAV AdzorRe Jurgd A9
e 22 39 FFE 25ty Az Adx4719
A, 424 BN, oY, A5E 3489 F
2 5E4S @St Adx AV19 Jied Hezng
ol 87t EH S AESY AXAZAT 9 AL - dH B
o] iz st 1 £¥o] Utk
m. T2 Y g

- 423 -

|- A4 25

2. Alguns

1) Aze] &4

HAAS oA A Aol 4 R
aFyd AAHA 3083 E7E Wi &
AFE Y3 roller millg o]&sk] 2
20mesh A)(20 standard mesh, A A-FAL, Korea)ol
A A B7HRE HEATS AR E XS HF
2 F935t9 30mesh (30 standard mesh, 3 A2 A},
Korea)ol] A WH#H o

ﬂo»

=

Al %

BT
9 1o
o . py

o o

2) Az Ao AE

AMZ2E719 AEg WFHE 971 918 Yoo ARG
Lee HG(1984)2] W Ad7] EFZZHT Gu SYH Lee
HG(2001)¢] HA7], Beak GS9} Lee HG(2001)e] A&
W, Lee HG 520048 B3R 59 AFAEE V&
o2 dudds 3 2 AHd2IE 4%7F ded Al
Az &oto] Zstden, AQ27F 1% e
i 9 glo] YF ety enz AdxrtRe
, 4%2 ARSA Az d7)e AR wiE

02

o

3) Az A wt=s Wy
olx 2 AVFFE £22 FAF WY F 20 mesh

Aol e AD2IHFQ, 3, 4% 48360 g) Ee
35 ml), (Y H7F A8 30 ml, & s} Al 20
m)& F7PAA T

ZZre] A EE= & 44o] 18 mesh A(18 standard mesh,
A AEA), Korea)ol FAH WEh A7) Steamer(th Al
9L Korea)oll B& X3 $3F7I7F 229 A%

Stainless steel Al F(7FZ 18 cm, A ZE 125 cm, =°] 5

Table 1. Formulas of Shinsuncho-sulgi added with various
levels of Angelica keiskei koidz-powder

Angelica

Non-glutinous keiskei koidz salt sugar honey water

Sample me(g"“r powder (@ (2 (ml) (D
%)
APS2 196 2(4g) 2 30 30
APS3 194 3(6g) 2 30 30
APS4 192 4(8g) 230 30
APH2 196 2(4g) 2 35 20
APH3 194 3(6g) 2 35 20
APH4 192 4(8g) 2 35 20
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3. HIpH

1) #5744

(1) 33 BARA

FFH BAEAY AAE dguista distdAd 1273
& o g, AIZF 2F 34] 30894 44] Alo] FE
Ao g F9ed, 33 wiEo=m AHASAY. Al
3x3x2 a2 9FF N2 E
Al go} 328 YEE o
AR, § Y A8 "€ YA
Ads AL v FIESIES FATHAZ S F 1993).

B7hEE e 794 AFEPOE oA
] 71—@’\& =9

el B e

A1 1A E R en, &
A48 FUA B7F FEo2E $24F W(Bittemess),
Tt = (Sweetness), 3 Z E(Moistness), £33
% = (Chewiness), 271 9] =7 (After-swallowing)o] 21T},
Q) 7155 A}
7EE FAe FFUSA 8 0EE ndes
Sggom, AZHe 0B 4xo)A 5A] Afolo] AAHR

3
)
o

o]

I nonglutinous rice |
l

L washing (5 times)“
l

soaking for 4 hrs
!
draining 30 min
|——]
| milling 2 times) |
!
| sieving by 20mesh | [ add 2, 3, 4% Angelica keiskei
R —— koidz-powder & 30 g sugar &
35 ml water or 35 ml honey &
’ 20 ml water

add salt 1% |

[

Lsieving by 18mesh —I
!
[ steaming for 30min |

Fig. 1. Preparation procedure for Shinsuncho-sulgi
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o, A(Color), &7|(Flavor), H¥HAQ] 7] & % (Overall-
acceptability) 2 B 7}t th

7155 HAAE W5 A ui7MA R T34 AHE
€ ARgstgen, HA 1HAAM Aa 737 = 3
[e]

H, S4o] 3843 £ A4E FUth

2) Texture &3

AR z7EF9] HIVEHQ, 3, 4%)FH A9 £ BFE T
9] F/FE Gdsty wE AMZAE79 Texture 573
2 Texture AnalyserModel TAXTI 2/25 Stable Micro
System, England)E ©]-83la] 2 bite compression testz
AN &R HBoune, M.C 1978). &3} ALEH A 59
A7) 3x3x2 carfelw, 53] wHE FFIRow, FHk
¥ EFHAS P

53F5E 734 (Hardness), H-Z/d(Adhesivenss), &
2 J(Springiness), -&-/3(Cohesivenss), 7 2}d(Gumminess),
A 3]d(Chewiness)©] %12 W, Texture Analyser 73 Z7&
Table 29} 7o},

3) #ETF 54

A& 5 g& ZAAE(AP210S Ohaus Co, Canada)S
o|gatd ABAAL, 01T AL Wy =4 FBE
7le) ol 105ToA 4% 7FEAXH(Drying oven :
Eyel 4, Matural, NDO-450ND, Korea)2.2 Z73alF T}
ARE 58 WE 2Pagom, BERe FaARh

4) A% 57

A0 2} Al (Chromameter DP-400, Minolta, Japan)E& Al&
sta] W E(L-value, lightness), 4 Z=(a-value, redness),
A Z(b-value, yellowness)ghs 53] w8 Z33to] 1
HEFES FAHe) RS = 1988). oln AF&H =
& W7o LS 96.99, azkS 0.19, bk 1.924 T}

Table 2. Operation condition of Texture Analyser

Measurement Condition
compression ratio 50% of sample thickness

plunger type cylinder type 20 mm
plunger speed imm / sec
force scaling 5 kg
auto scaling on

detecting points / second 200
contact area 314 mr

interval between two bit 3 sec
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4. SHA 2L
AR z4719 BEAAL d23 B4, 3 A=
Ao RE AFPAFE 53] vrE APsta 54 Agst
BFA% BEBAS HEH5, One-Way ANOVA
o] &35t P<0.05 FFo]A] Duncan’s multiple range
test2 A|BZHY FAQL zolE AEFHFHA
w3 BE5AALS Texture A FBBA & Pearson’s
correlation® 2 5%} 1% F&olA BA AFIL
™, o] ZE AY ZAF}E SPSS(statistical package for
social science) 11.0 T2 1A & o] &3l EA A 3o}
QU DT FFFE 2003).

lnl 2 JlN‘

1) %4 2AEA
ARTFE 2, 3, 4%2 {\_VﬂZ:ﬂ-E =3
FE B2 99 FFHE s Az *1*\13.@7194
Aeka QAR AT Table 33 YELE}.
(1) 443 2H(Bitterness)
Az E/Y &&F % APSATol M Fsttt
R,

3l H7} o

rTr
a5
I
I‘J,J
B
Jo
o
e
A
24
L
Sk
e,

98q Rol7t gAY, He AREHE F94
z}o]7h A ATHP<0.05).

AN 2 ATl Bold s ANz 9
& e Zatn BIHERLHE<005), AHxT}
kol 2T Be FF} 2 B% 4
NE7F B #HAUS ABRT £&3F go] st
F7HE A

o Az RARY Arlde] WolA4E §2F ol
Zsittn B71E Beak GS$F Lee HG(2001)9 A&,
Gu SY$ Lee HG(2001)9] #AZ5& A7t F47),
Lee HG 500048 %7172 471 93us 2o
Adolg o, Kim HI® Lee HG(2000)8] A= A
Tobe wole] Aol A0

(2) &t & = (Sweetness)

9ot AR APH2EO] Fb3 gvha BrigRes, o
£ mE ARSH £94 2ok YATHP<005).
APSIZS 7b BA @ohn AN, 4gg A
71e BE Al2dAE #9FA o7t gden,

=2
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& A7 A 3G E F9F Aol7t AATHPp<0.05).

NRAZE A7VFo] HoldFE w2 Fsiriil
A Qed, o] 23 RA5Y #tFo] BoldsHE
tato] s A the Lim MI9 Lee HG(2003)9] =&
7} Cha GH9} Lee HG(1992)¢] Merdzte= uitie] 7
ook £, BL AU AlE7 A8 UM Al
gHT "ate] Zeittn HrbE Yo, Beak GS$}
Lee HG(2001)2l A<&HW T Kim HI$ Lee HG(2000)9)
AR ATFAME A8E AVIS ARV 28 F7)
3 Alg R gato] stk FrhE Aok
(3) &% 4 E(Moistness)

£E3 FEE APH2Zo] 7Hd 35381 szaad
, APS3Fo| 7}d Azxsttta FIFEHYLH, o] F
12 telle g8 Zol7th AATHp<0.05). A=
= Artdo] Wold4E o] Axsitia HI7HH
, ARz Frbgo) 2& W 39 FFHA TE Al
BZH #9F Aol7t A

Gu SY$9 Lee HG(2001)9] E7}3& A7igh A7,
Kim HJ$} Lee HG(2000)9] 2tA14, Lee HG 5(2004)
o W] AFNE RANFY FstFe] Popds
2 92 Azxsitda g@ris a5 2 dTele
m, Beak GS¢} Lee HG(2001)¢] xtz7}% Avlgol
B2 EETE ASEY AT wY B
o)At

S Yo Agrt 48e 92 AEETtE d
o FAEYE, ol A&5EY ATAHSt 7
T (Beak GS9 Lee HG 2001), HAEL HAE& ¥&
Ag7t o 2=2sdn BrE Y oHKim HI$ Lee HG
2000).
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& & (Chewiness)

2715 AL APH2Zo] 713 Z78tta B7HE S
om, APS4o] Z2AF A7 7HF A BrHEAT

2 A 87 #9383 Aole AT

NAz7Ze] A7bEol BolA4E EAAYE =
S A7S ABERTE BE AV A8
Aoda FrrEYok ol 7HEY HUbE
o] BoldFE EAAYE Fxrt Uil H7HE Lee
HG £2004)8] #7125 A7Mg 93yge A+

2o Aoy o, Beak GS& Lee HG(2001)9] A%
HEe A7 MEEe AT v FFolU
T3 22 FUME ARV H9g AV ARED
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28 AR Z2A79 AEfEHd G #5594

9 ZAAAYGE @F A Beak GS& Lee HG
o019 Az7MEE AV AEEe d7%e 22
A olglem, Gu SY$ Lee HG(001)S Hrte=
A7k #4719 Kim HI9} Lee HG(2000)9] =Ed
8 A7 AR T wtd e F ol
(5) 47 FH9 =ZA(After-swallowing)
A7) A =& APS4Fe] A7l F &uto]l v}
A =ARTEL FrhEA oW, APS279] @u;
& FetA =AFTR FrHE JHp<0.05). °o F
{ Ae §958Q Aot AR LM (p<0.05), A dz=7
HArbgol Botd & A7l AY &uto] o st
A7bgol A&FE A7 Ho &vte] sl Bt
At
T3, AXzFRY AVtEE 28 W 39 FF
W2 AR E §9FA oyt glow, 488
7 Alg7F & AV AlEA Hlste] 47 H 9
gteo] o Zsitha HrhE A

A
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N

-’;N

2

2) 7155 AA

A@7 2o 2, 3, 4% A7 FS 48 £ F
2 39 2HE g ARG ALY Vs E
AAF AT Table 49} 2.

(1) A (Color)

A2 APH3Eol 7Hg Foha Brheglew, APS2T
o] 71& &x orckm Br}E ¢ chp<0.05). APS2Z 3}
APHAZS A7 BE AR ole 7953 Aol7t
AT

Agg AV A B9 Ff Adx
Gopd =2 Mo| Frii FUIEHIYEW, ole 7R
A7 Fo) Bopd4E Mo) Foha H }Q Beak GS¢
Lee HG(2001)2] A<, Han JY9 Lee HG(2002)9]
£4719 AT 22 FAFolen, Kim HI? Lee

729 @7hgol

iEr>~

Table 3. Sensory characteristics of Shinsuncho-sulgi

)

Carl

At

3

HG(2000)2] =4 2] Oﬂ?&}% v o] F ol Atk

g A7 AlRY A9 ANEIHRE F7bgol A
£4E Mo] Foa FUMHAEH, °)= Kim HI¢
Lee HG(2000)9] A Ao 2 AFo|dch
T3 ES AU AEVE A8E AV AlRET 4
o] f Ztvlx HrHUEH, ©]= Beak GS¢ Lee
HG(2001)8] M4¥3} Kim HI® Lee HG(2000)2) 4
Ayl AT Aet 2okt

(2) &7](Flavor)

@71€ APH2wo| 7Hg FHi H7bE 312w, APH4
ol 7 FA g F7HE AT APR2ES AT
EE ARE e #9490 Zol7t ATk

& H7MS A8 AR AdRIEE H7bEel B
A5 FrPF FAa GrrEAE, e £97HF
7tgol BoldsE ¥yt Fuka B7HE Han
Lee HG(2002)9] &47]19 A7 &2 FTl
, WMR7FEY Fubgo]l BoldFE I FA
vt H7tE Lee HG $(2004)8 w3y o] @9}
wihe] Aol & AUE Mg AAETE
Arvgol Ae45 FV7F Fohal HrHERlE,
F29 7t ARZIFFY Flel FA G
% Aog BAHEn.

AutA o 2 @23 A E(Overall-acceptability)

J@ oz uEdd e APH270] 71 Ak
7b E$tern, APS4yrol AdEm=rh Mg asted,
APS47-2 APS3F, APHAZH {92 Aozt gl
th APH2Z2 EE AIREF {93 Zol7t UL
(P<0.05), B&FA BAHEA ZoAN FPE, F53
e, B =/t A BriEAeH, 715E AA
23 dAe 77 ok B BEA A
2471 21 533 E7AYH Fo] F2 Hol

AxErt 299 RAoE gad T3 4gg @7

L

—
jgﬂ.d

Y

3% R

o O Hu rlr Mo ¥

\/

r?.i Qoo rr o

Sample Bitterness Sweetness Moistness Chewiness After-swallowing
APS2 3.00+1.38 3.93+1.49% 4.50+1.52° 4.75+1.53° 3.23+1.36"
APS3 4.61+1.50° 3.34+1.57 4.30+1.34" 4.77+1.54° 4.68+1.58°
APS4 5.36+1.14° 3.30£1.52° 4.82+1.37° 4.39+1.56" 509+1.41°
APH2 2.73+1.44" 5.14+131° 5.07+1.32° 5.3241.31° 3.41+1.70*
APH3 3.95+1.61° 4.50+1.42° 4.91+1.38" 5.20+1.40° 4.41+1.53°
APH4 5.14+1.62 4.05+1.36° 4.89+1.39" 4.82+1.33" 5.05+1.46°
Y Means + S.D

2 Means in the column with different superscripts are significantly different at the p<0.05

2z 75ts] A A21E A45(2005)
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ANEE o Azsgod,
% A% z‘ﬁﬂ% A7hgel BoldsE A

He Folad ¢r: AL
g + A9 oIE Kim HIS
W Lee HG 5(2004)9] w3
Ao,

Lee HG(2000)8] A=}
o AFst 22 AP

oE

2. Texture Al

Mkl 2, 3, 4%} AW2IATY 48 Ex 2
2 B9 52 gesa A2 AHEEAY NEE
AAF A= Table 59} Zth

1) 234 (Hardness)

AIAE APHATOl 71 o} @
o] b FEgdn o] ¥
Zpol7b AR LeH(p<0.05), o] F Al
A BN E KA Aol7t gt
A z7FF9 Arhgo) Boldas, A3HES o
oFd], ol Gu SY$ Lee HG(2001)9] Z7FE&
7Fst #47), Kim HI9F Lee HG(2000)9] A+, Lee
HG 50049 W3y A9 22 AFo|IeH,
Beak GS$& Lee HG(2001)8) A&y e dAtots &
ATolATt EI 8L AN ARETHE B8 3
74 A 87 Asgdol °d wedl, ol Kim HI$
Lee HG(2000)] A4}, Beak GSS Lee HG(2001)2]
A&EY AT 22 dFelAdH

@okler, APS3
AR Atolell= #97]
g A% BE

o Hir

2) &AM (Adhesiveness)

BN APS3Fo] 7bE Ehkew, APS2ES Al¢
& 2E ANFESEHE FY3HA Aol7E AATHP<0.05).
T3, APH47#o] &Aool 7z wgkom, AMdxIM+F

Table 4. Preference test of Shinsunchosulgi by consumer
Sample Color Flavor Overall-acceptability

APS2 426+1.61° 421+1.28"° 4.60+1.21°
APS3 5.04£1.17 4.34+1.35" 3.94+1.61°
APS4 4.89+1.29° 4.41+1.48" 3.71+1.49°
APH2 5.13+1.27° 4.76+1.28° 5.57+1.20°
APH3 527+1.22° 4.54+1.42% 4.84+1.30°
APH4 4.43+1.58" 4.09+1.70° 3.99+1.46"

Y Means + S.D

? Means in the column with different superscripts are
significantly different at p<0.05

9 Score sheet scale : O(poor)<—7(intensive)

| - 273 3 29

o] HArleko] wolAf2 BRo] ggirh

ol 7HF9 HrtFe] Bold S F3Jo] ozl
t}i= Lee HG £(2004)2] w3, Beak GS¢ Lee HG
(200)9] A& AT 22 FFelen], Kim HI
$} Lee HG(2000)9] 2ad dAFoe ohE ZAToIA
. B3 ES AU ARRTOE RS IS AR
7} &Aool Eded, ol Beak GS¢ Lee HG
(2001)¢] A4, Kim HI9 Lee HG(2000)9] /2
AT-9F wiofe] Aol At

3) &= A (Springiness)

g4 APH270] 7V &3tow, APS4To
9ok, o] F AR e #9938 Aol7t Al
(p<0.05).
AN 2T A7rgo] Bold 4 E &84 FYsitA
tl(p<0.05), °l& 7FF9 H7tgo] BoldsH
Yo] FobAth= Kim HI® Lee HG(2000)9) At
3, Son HS$} Lee HG(2003)9] 9FAH, Han JY$} Lee
HG(2002)2] €47 AT 22 ZAFolden, =3}
vEst2E #Hzbsted A2 Beak HNT Lee HG
Qooayel =EETe wele Aol £ Hgn
e & Avtstd Az Adz4A7I7F @98yl ¥
gtow, o]t Beak GS9 Lee HG(2001)9] X4 <]
AT Ao A ST

*rlrr

Ui
M 30

4) %A A (Cohesiveness)
2AH S APH2Fo| 7V Eken, APH4Z o] 718
gUgkar, o] £ A8 ZhilE F9HQA Aoz AU

g9 FFl BE AEIFY K93 Aok AL
W, AAzAS A7bge] Bold4 % SN Yobd

t}. o] Beak GS¢ Lee HG(2001)9] A%, Lee HG
F200H9) By A7 Fe ZFeIATh

5) A ZA (Gumminess)
392 APH2Tol 7Hd w83, APS3To] JHF

Aol7h gglod, A4
%o} gskon, 49

X, wo P
)
N
L
ol
2
X
by
107
N
N
N
U
ﬂllo
nh‘
f
_?_‘
=y
1A

B
e
N,
f
Auf

Gzl HehE A A21d A45(2005)



30 A zd719 Ardl sl g 54 -

ol 7tF9 FArtFo] BoldsF HAGol Eut
= Beak HN#} Lee HG(2004)2] =E]l®, Kim HI%
Lee HG(2000)9] g o] Aot 22 ZES e
9lo.¥, Beak GS9} Lee HG(2001)8] M&H Aol A
=B Y2 ANEV AYS Y2 AE B FA4go)

Eithe ATFARANA 2 BBk

6) %34 (Chewiness)

AL APH270)] 7H8 ¥4 e, APS3-o} 7Ha
IOk, o] F AR ZolE §9FA Zelrt UA
(p<0.05). AV 27159 A bFo] Botdrs HPA
ZAasg s, ol Lee HG E(2004)9) Wy A
g 2 AFolgen, Kim HI® Lee HG(2000)S) 4
A8, Beak HNT Lee HG(2004)2] =E}®, Son HS$t
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ey
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Table 5. Mechanical characteristics of Shinsuncho-sulgi

golon, A4g& AN ASEUE 2& JUHE
A8 FEFFo] ¢ Rl ol 7HFY HrhEol
oA 2 FRAF] Ui Lee HG F(2004)9
&4, Beak HNZ Lee HG(2004)9] =¥l Kim HI%
Lee HG(2000)2} 7t el A7 22 ZAdo|aH,
Son HS$} Lee HG(2003)8) oA A= ¥hdg)
Aol

4. Mz ¥

PA7ERol 2, 3, 4%9) AQAx7MF 2Y Ee ¥
2 39 FFE LEistd Az Az AxS
Feo A= Table 73 Zrh

9 £ (L-value)= APH23to]l 68.4282 713 Eol #9
ouj, APH470] 60022 7+ ol oFflal, o] F
NBZle F9389 o)k AATHP<0.05). 7HE B
2 APH2Z2 AR x7H59 #7Egd 23 39 F7
7} T2 APS2Z#H F93Q1 2Hol7h YT

AAZAT ZJ7hEo] Bl 8 dE(L-value)= &
olx, A oFAF o, dgs AUV A8 25
A7Me AR BT 22 ZFolAvh 7R FHuMEl
Wold 8 gxrt Yo} o5& ZFE Beak GS
¢} Lee HG(2001)9] A|&9 3 Lee HG 5(2004)9)
T A7 22 FFIUTh

A % (a-value) = APS2Fo] 2098 73 =oew,
APH4T+0] 1.652 7}3 Ytk APS2#E EE AlEE
I F9H1 #Fo]7b LA THp<0.05).

AR 27 Hrbgo] Bold &, 5 AV AR
7 Age H7s AR 2o HMEE golbA] Greenol
AR, ole 7HREY UMl BoldgE AR
7} Eoldthe Lee HG 5(2004)¢ W, Kim HI%}

Sample Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness

APS2 765.80£10.72° 57.53+ 0.88" 0.65+0.01" 0.48+0.02 364.62+21.51™Y  238.02+12.77°
APS3 755.66+15.22° 66.66+ 8.96" 0.68+0.01° 0.45+0.04% 339.30+22.77 230.82+13.02°
APS4 872.09+ 435" 41.53+10.76° 0.64+0.02° 0.44+0.03" 392.18+10.78 24407+ 9.44"
APH2 847.89422.63% 42.76+11.36° 0.73+0.01° 0.50+0.04" 427.48+11.91 310.34+18.76¢°
APH3 850.85+ 8.58 39.12+ 4.03° 0.68+0.01° 0.47+0.01% 398.83+ 4.93 272.08+ 2.65%
APH4 886.86+16.37" 3533+ 2.48° 0.67+0.01" 0.43+0.01° 384.55+ 2.58 257.24+10.34%

Y Means * S.D

? Means in the column with different superscripts are significantly different at p<0.05

¥ N.S means no significant difference (p<0.05)

Stz #Hek8] A A21E A 45(2005)
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ol & A

Lee HG(2000)¢] A=pEo) dATte} wtrhe] A g ook

A = (b-value)= APH4Fo] 17.800.2 713 En
APS2Z0] 15272 748 Ygtom, o] £7 Zhls &
o} &l #ojrt LA Thp<0.05).

NN z712 H7leko] Boldr2 AT = =75
on, 425 7S ARERTYE B8 %7}’@ A&7}
M =7t o Fof Yellowol 7}74c}u o o % 9
ok A zxIMEE FrhEe] wopdsy A=7F F7t
3= AT Lee HG £5(2004)9 9 c,;,wg, Kim HI$}
Lee HG(2000)¢] Aatweol QApATor BEsLE9
EEY7FEY #Brtgo] BoldE FAET FUbeH
= 249 22 AUtk

[
b4

lo
3

03%

5. TSAHAIRL J|HIZAL ZII2] AZEHA
HR7LF 2, 3, 4%2 ﬂ*d&ﬂf‘—rsﬂr g B
2 g9 FFE glstd Az AdxE7Y #54
AL} Z1A ALY GRRA = Table 83} 7t}
A Y £E€F 92 F5AAMY 442 FHY =4
(p<0.01), Zw¥rA<Ql vz %E(p<0.05)9‘r 7VA A A
9] SR (P<001), FEFZHp<0.0)F} F(B)Y d&F
AE Bow, &dto] Zg AXMzE77E A7 Hel

= 25 w7e] Zslgla, HMEHA Hsx, 834
FEGFo] ozt AL & F U
F5dA e vt AEE T5AANY QA4 (p<0.05),
AwrAl wlZF 3 HE(p<0.01), 7|AAALY HAZHA
(p<0.05), 83 (P<0.01)3 ?q(ﬂi)«l FHIAE e
of AXzH79 ggte] ZE+E EAAHUY Z*HV-—}
o2 ﬁ*Eﬂ =S, Z}*Ur *é.?% o] & <

N REEE 31

2477} 25842 o vodgon, A%4E &3
HYAE o, RAYS Yot e ¢ F U
.

BEANY 47 He =ge

ZVAAAY S
(p<00DT SEFFE<00D, FEQ<005)9 ()2
JBAAE ehol, 47 99 & 7ol 2RSS
$UAH SRl dT, PEob Yo} oTen,
NP2AS Arhgel BESE 27 99 n7o] 2
ZelHc

A AubEe uiEAe FEe #eEAH
gt A E(p<0.01), EXAAL = FE(P<0.05% H0E)Y
FBAE JeEpAoH, #5AAN &5Hp<0.05)%
2E)9 A4#FAE Jerdth &S 7)1AEA
$A A (P<0.01), WP (p<0.05), FTEFH(P<0.053 3
(B9 FBAAE e dsert & Adx4
7] 442 g3 E27AYH, 4T 4T, FER
go] Z3dr}.

ZIAA S AngdL 71AAANY F27(p<0.01), &
AZ (<00} A FBRAAE Ho, Adx47]
7} 9gd4E BERYa AT (a-value)t G2 &
S 99Tk AARAe RRge AAANY A
(p<0.05¢ AGE)Y ABFHFAE vehlo] FRHo] =
2 WAzA7] Y55 Ao Hao) AT

AR @842 AR 8P (p<0.05)3%
AEY ARRAE Bo AMXHU)7E @] A&
+2 ¢ 2A8dE RS ¢ F AU B JAA
Aol SRAEL ZNAABANY FERFZHP<0.01), FE(p<
0.05)¢} AE)Y F#HB/AE e Pl &

S

fr o> i

Ol

Table 7. Hunter’s color values of Shinsuncho-sulgi

_1./5] (P<0-05), 7§ 7—‘1’ % (P<0-01), J3d (P<0-05)3"]' B (E) Sample L-value a-value b-value
a9 ABBAS Jengon, AABAY RRYp< APS2 6722:1.93%  200+005 15274055
S B o] ArThE A APS3 65.71+2.49° 1.95+0.10° 16.48+0.40°
0ohzhE (A FBAAZ HEAR: cle A4 APS4  6242<167°  177:0.11°  1695:0.30°
APH2 68.42+0.20° 1.79+0.20" 16.80+0.12°
Table 6. Moisture contents of Shinsuncho-sulgi APH3 62.15+1.15" 1.75+0.08° 17.80+0.20°
Sample Moisture content (%) APH4 60.02+2.06" 1.65+0.03° 17.80+0.31°
APS2 37.04£0.37™" Y Means + S.D
APS3 36.36+0.60 » Means in the column with different superscripts are
APS4 35.89+0.42 significantly different at p<0.05
APH2 37.08+0.46™" L-value : Degree of lightness (white +100 < O black)
APH3 36.57+1.34 a-value : Degree of redness (red +70 < -80 green)
APH4 35.99+0.48 b-value : Degree of yellowness (yellow +70 < -80 blue)
Y Means + S.D » Relative color values based on standard white board :

Y N.S means no significant difference (P<0.05)
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719 Az nE B - g2H

54

— = =
AHZEAY) A5E H55T Aol WkeS ¢ £ WANT 192 gofl AHEIPR 4%, HY 0 g B 35
AR Z1AAAY AFRGLE J1AAA ZAG < mlE #H7/E A8 /M 24 FriEdeH, 93 5,
00D FGE)9 FH/BAE Bo JFAHol 2 A4 23 AR, EAF e WAVHF 196 gofl Az
247195 4] FU 7H 2% £ 35 ml, ¥ 20 miE AUhS AE7F 7P
AR FEFFS ALY BEE00)S  Fo FAHAT FBH BARY A% AP2hE
B(D)Y EFFAE JEo, Adx 717 8 A7rFe) Ha, &5 Frtstd ARG AHA2ALVE
Zo] Zol EE£FFE o] goxitt= 2 & F U o Assdte AS & F AT
ok ZIAAAY AAEE J1ARALY 89 E(p<00l)st /5% A A% B WA7ME 194 go] AWz}
H(H)Y ABBAE Jeho] JAAAY A E7} 2 3%$ ¥ 35 ml, & 20 mlE AUFS A&7 7
5852 PAEE Yot AL ¢+ AU A AR oH, 1% AnA MPAT FEe
WAL E 196 go] AHNEZIE 2% £ 35 ml, & 20
V. Q9 U HE mE F7ME AE7 M Foa BAEYT V5%
AN A%z Hol BT EFste] EAAYE 54l
WR7ER 2, 3, 4%9] AHAxIIRY} HAY B E E2 g8 Azt AS ¢ F U
2 g9 FHE 2t A2 ANz 409 B Texture %327 PAAFA AA2AF D7l
AL} Texture 54, $R%E, A%, B5AAG A4 BEFE DU, AdzbRY Aol AeF
A 547 JRBAS AYS 2RE 2okl og = Ry, vy, WY, A, 440 w3
% 2 HR7LE FRAFS 328%, AMZRY FREGF
e 94%olgem, ANzAd7)e] FRFFES 3589~
A2 BARA 2% At Adaste F7h 37.08% WA AHEARY Frhgel Poldss
Fo| Bold4E ¥4 % 47 A9 =70 Zoit  FRIFL GYTh AR 24Z3 AT Az
I FrEew, vt A%, £5% Jx, 23S 3 VR 7o) Bold¢E PR AME= golx of
T A HHENAT 83 4% A7 Ay =42 FRoH, FNE= =4
Table 8. Correlation coefficients between sensory characteristics and Mechanical characteristics of Shinsuncho-sulgi
Sensory Mechanical
characteristics Bitter Sweet Moist Chewi  After- colorflavor overall- | Hard Adhesive Springi Cohesive Gummi Chewi Moisture L-  a-  b-
ness  -ness  -ness  -ness  swallowing oor acceplability| -ness  -ness  -ness  -ness  -mess  -ness  content value value value
Bitterness 1.00
S Sweemess  |-0.71 1.00
e| Moismess |-0.12 071 100
fsl Chewiness |-0.67 0927 048  1.00
o| After-swallowing 1-098” -058 -001 051 100
r color 04 028 028 047 013 100
y flavor 049 061 049 062 036 081 100
overdll-accepiability |-0.89° 0937 049 089 079 032 071 100
Hardness | 039 030 087 008 046 0I4 013 001 1.00
M| Adhesiveness [-020 045 -092° 022 028 009 0I5 016 |-097 100
e| Springiness |-055 080 042 087 040 053 070 078 | 007 010 100
ﬁ Cohesiveness |-097" 073 022 070  -092° 026 069 093 [-030 014 061 100
a| Gumminess [-039 085 0957 064 -028 035 067 072 068 076 059 050 100
0| Chewiness {053 093 083 081 039 046 076 084 | 048 056 08 062 094 10
; Moisture 0997 065 00l 065 098 004 046 085 |-048 030 053 095 030 045 100
a Lvalue [-081 031 024 032 -08 008 047 060 |-064 059 046 082 006 025 084 100
! avalue  |-048 027 076 019 060 032 014 005 |-0937 08 02 039 05 046 056 070 100
b-value 050 023 060 027 065 045 013 007 | 079 074 021 -041 042 037 055 -075 094 100
* p<0.05 **p<0.01
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