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Sensory and mechanical characteristics of Hongwhasulgi by various ratios of Ingredient
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Abstract

The purpose of this study was to analyze the sensory and mechanical characteristics, moisture content and
color values of Hongwhasulgi by varying the quantity of Safflower seed powder and the types of sugar used.
As a result of the quantitative analysis, it was found that as more Safflower seed powder was added to the
non-glutinous rice powder, the tastiness, sweetness and coarseness of the resultant rice cake tasted almost the
same as that of the raw seeds. When the quantity of the seed powder was the same, Hongwhasulgi with sugar
added was moister than that with oligosaccharide, and as more seed powder was added, the rice cake became
less chewy. The preference of flavor did not differ significantly among the samples.

As a result of analyzing the texture,

Hongwhasulgi with more Safflower seed power added and

oligosaccharide used exhibited greater hardness, adhesiveness, gumminess and chewiness but lower cchesiveness,
whereas springiness did not differ significantly among the samples. The moisture content of Hongwhasulgi

ranged from 32.35~39.87%.
oligosaccharide added(p<0.05).
Based on the above results,

Hongwhasulgi with the sugar added was significantly moister than that with

v

it is considered that the most desirable mix ratio for Hongwhasulgi is

non-glutinous rice powder 190 g(95%), Safflower seed power 10 g(5%), sugar 20 g, salt 2 g, and water 35 mL.
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Table 1. Formulas for Hongwhasulgi added with various levels of Safflower seed powder

Ingredient Rice flour Safﬂp(())x;/v%re rseed Salt Sugar' Water

Sample : ® o(%) 8(%) (%) (mL)
HFS3 194 6(3) 2(1) 20(10) 35
HFS5 190 10(5) 2D 20(10) 35
HFS7 186 14(7) 2(1) 20(10) 35
HFO3 194 6(3) 2(1) 45 5
HFO5 190 10(5) 2(1) .45 5
HFO7 186 14(7) 2(1) 45 5
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(1) 23 BAHA

AERH BAEA A £33 g 29¢ Ay
o2 a9tk AlZhE 94 104] 30E~114] 308 Alojd)
ANBEE 332 cm’2 QPA 2 AN EFeEd 1
38 AA gol AZAET, & AY ANES 93 U
B EAl B2 QUg 9T H Og NEE Fles
& S90. Breadee 54 Ted AENe
oA HA 1-AA HaL 7TA7NA EAo] AEFE F
2 A5E F=% ANon B 4L T

A X (chewiness), THE S(sweemess), F3Z<9 AX A=E
(coarseness) & AANSIATHAZS & 1993).

(2 713.= AA

71ZE AR Uy 5088 tiydez stk A7k
10A] 302 ~114] 30% Atole] AASHEL, H(color),
&7\ (flavor), A¥HA Q) 7) 5 % (overall acceptability)E H

7Fet A
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A= Texture Analyser(Model TAXTIL 2/25 Stable
Micro System, England)S ©] 83} 2 bite compression
testE AAsRTh o)ul  Texture analyser®] 71
Table 22} 2t}

SAYELS 7A3/d(hardness), F-ZJ(adhesiveness), &
2] (springiness), -&31/d(cohesiveness), 7 ZHd(gumminess),
B d(chewiness)o] 931, F7ol]l AHEH AlEE 3x3x2
e’z A& F 53 92 2Pl BFAE Yehig
CHAIST 1997). AHEE plunger= A Fo] 20 mmQl
LEZ19 A, force scale2 5 kgol ot

Table 2. Operation condition of Texture analyser
. Measurement Condition
compression ratio

50% of sample thickness

plunger type cylinder type 20mm

plunger speed 1mmy/sec

force scaling Skg

auto scaling on
detection points/ second 200

contact area 314mm*
interval between two bite 3sec
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4 & (b-value, yellowness) Zh2 53] WHE &5t 1
BFES e ojdf AMEE EFE 9w Lk
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F9AA Zol7t AATHP<0.05).
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748 A 87t B3, HFON(FFA7LF 7%, €31
3 45 mb)o] A3 GA HiHAS FSARE FH7h
Fol e @ 48e AN TSI &RadS
A7k BHAVIRY o FEFstha HrhE A<
005). °|Z2 QAN SYIFES AV 7=
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5 Ao A @+ AUk )AL &9 F
2 96% FHN FEL 36%2 THNLRIL 2
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E AxAAGL £ F Sl JEQ FFoU
A9 7l H2AT A7%, REAME, AR E
A7re |3 wiasd AR FArbgol wopdags 4
Z3 A= Ku SY & Lee(2001)9] #7552 A7 &
271, Lee HG & Kim(2000)2] 489 A7 22
A&, Back GS & Lee(2001)9] xx7t2 #H71s
of He+F &Fsvtes MHEY A7 ddy B

FolAut '

(3) &% A X(chewiness)

ZAF BEE HPOIZSAAE 3%, <TG 45
mb)o}l 7V A Brt HJ3, HFST(ESNE 7%,
A7 20 g)o] /Mg 9A BrrE e T 1Y 79
HA Zol7t ANTHP<0.05). EFSHN7FFE] H7pFEol
Zeg W E9313S b it AEe ke

78T o ER0T PAHA.

Table 3. Sensory Characteristics of Hongwhasulgi added with Safflower seed powder

et

EHANRY FrhZo] FHEFE EASA 4
BAHEQL, £33N 3% 7% BIHE Atolel f
Al Fol7t AP THp<0.05). ol Aoj7tee Lol
Vg5E FA8A @tk Hwang MG & Lee(1993)9]
Mol A7 22 FgolAd

9

[s)
=
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@) V7 E(sweetness)

%4 =& HFO(ESN7MF 7%, &8 1F 45 mL)o]
7V =A BRI AAL, HFS3(ESA7ES 3%, 4% 20
gol 78 9A #rtHdew g BE &% F94
+ g4t

FaN 7R, A71%, £AHEIE B9 Rl 9
U FrrEe AES Ba JAUEEY IvrEel S
g B7+8 Ku SY & Lee(2001)9] |AF9+= ut
AgolQon, 1Y ¥ vol 488 ¥
B} A #7159 0E Lee HG & Han(2002)9] &
FRE F7HE £4719 % vy Aol

2
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Q
L

©o Hi 1o dtt o

(5) 73278 Z(Coarseness)

ARNADEE HFOWESHA7HE 1%, &2 45 mL)
of 7bd A4tz WiHged dE BE At
FaF 2oirk AR THp<0.05). HFS3(ZEX7HF 3%,

Ag 20 g0l HF Fun FAHYeH EaNstE

Artgol 27le4S ALTT BRI

o] Cha GH & Lee(1993)9} Aebd A9 Ku SY
& Lee(2001)2) F7HEE A7le A7 22 B2
2 2839 A7G ol 49g IV FEY ¢
AZAGa FHrrE Aok

w3 Aol A7 2102 FA FTE Yoo AR &
Lee(1984)2] WAy, Hwang MG & Lee(1993)9] 40|
W, Kim HJ & Lee(2000)9] 44 A7 22 B9
o)t

Tastiness Moisiness: Chewiness . Sweetniess " Coarseness -
HFS3 3.28+1.06° 5.36+0.80° 4.75+1.20" 4.08£1.34 2.86+1.07°
HFSS 431+1.37° 5.19+0.98° 4.72+1.00" 4.25+1.23 3.97+1.48°
HFS7 5.31+1.12° 4.81+1.41° 4.08+1.63° 433£1.26 497+1.11°
HFO3 3.28+1.23° 4.06x1.24° 5.08+1.23" 4.14+1.27 3.72+1.39°
HFO5 4.33+1.26° 3974123 4.83+1.11° 4.58+1.23 4.64+1.60°
HFQ7 5.42+1.40° 3.50+1.58" 4.22+1.59% 4674143 5.69+1.09"

1) Values are Mean + S.D.

2) a,b,c: Means with different superscripts in a column are significantly different at p<0.05.
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2) 712 AX

A7) EHATLE AohEH o SRS @R
st Az TV 713% A 2 Table 4
g 2o

(1) 2(color)

A2 HFS5(Z-3HA7FF 5%, 48 20 g)7F 718 49
I FBAEUR, HFOT(EFHN7HE 7%, 281G 45
mL)o] 7bg vmgy Frisgoen F + Atold #
9AQ1 Ztol7F A A THp<0.05).

ZALE 5% T%E A7 ZEA7ME A
g Ui 34017 29age A B84
2o Mol o Foa HriHYh ol L¥nde 3
7hek Fol Aoy B @2 o Hls| Mol ymct
i H7M¥ Lee HG & Han(2002)¢] <447], Hwang MG
& Lee(1993)2] Aol A9} witje] ZFEo]rh

(2) &m|(Flavor)

@)= HFS5(E3M 7 5%, A9 20 97t 7t &
o HB7EE AL, HFON(ZSHN M 7%, &3 45
ml)o] 7bg vmdgds fgriEioy o Eg +%
FAHQA Aol AT ol WEVIFY HAUEY
Al M2 v {F93FQ Aol fidthE Shin
$J(2004)9] W 3hE o] Aol 2 Aotk

(3) AWrE<Ql 71 Z E(overall acceptability)

APHY 7|5k HESS(ZIA7MRE 5%, AE 20
g7t 7b2 F9a #/HEAR e 2E EF §94
1 Aol7h AN H(p<0.05), HFOT(BEH LT 7%, &
21319 45 mL)o] 7Hg vtk grhE ik

T3 Hrtgol & | 42E FUE F4Y)

Table 4. Sensory Characteristics of Hongwhasulgi added
with Safflower seed powder by acceptance test

Sample .~ Color Flavor Overall acceptability
HFS3  4.54+137  4.54+1.01 4.66+1.21°
HFS5  5.16%125° 496+1.07 530+1.05°
HFS7  4.50+1.52™ 4.42+1.36 430+1.37%
HFO3  4.70+1.20° 4.52+1.07 4.62+1.19°
HFO5  4.90+1.15° 4.60+1.29 4.66%1.15°
HFO7  4.28+1.44° 4.38+1.29 4.02+1.30°

1) Values are Mean + S.D.
2) ab,c: Means with different superscripts in a column are
.. significantly different at p<0.05.

- 571 -

ERE T 15

7} eange #AF THU/ NG FANE NEE
7l =tow M9 AEL 5%>3%>7% £OE
Fow BAYAG,

2. HIAX EM

@aztie] SRt AR g FRE 99
o AzF FIAAY A2A 54 23
Table 59 Zt}.

(1) 7314 (hardness)

AT E HFOUZSAE 7%, €% 45 miyo|
7V ¥, HFOS(Z ST 5%, ¥ 1 45 mD)
g Ae g BE 23 KI9IA ot AN
(p<0.05). HFSXEHAAR 3%, B 20 gol 4 2
stom), Awe @AH THE/E FITY A7)

e §959

29 go SR Aol7h AU THp<

0.05).
SasbRe) ARl 2L W HEe BE 53
17t AxAel ¥

4718 L8 13g HUket B3r
gtttk o= 2elmg F7E Al Aol Eirhe Ku
SY & Lee (2001)2] F7HHE A7 d47

9} Aol TRVIRY HIbEol e

¥ The Lim M & Lee(2002)9] 79 £&&
t}.

(2) HZ(adhesiveness)

B34 HFO3(EHA7MF 3%, 2311F 45 mL)o]
7V E9kal, HFS3 (S 7HE 3%, 4% 20 g9te
Al Aozt itk HFSHE S M 7%, 47 20
gel 744 @ty HFON(ESHA LS 7%, S8 45
mi)ZHe 9119l Hol7k Gk

oY A7lE0l FABSS FAYL w3
o gEnge ANe FHAA H9e A B9
g7un #2340l BT AL 49 ANY 2
o] B&ol o FUthE Lim MJ & 1ee(2002)9] A
o whojel Aol ow, Kim HI & Lee(2000)8] 3
W Q79 2e 4TI

(3) €& A(springiness)

29838 HFS3(E3H 7% 3%, 49 20g), HFO3(&
A7t 3%, S 1F 45 mL), HFS5(Z3HA 7T+ 5%,
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A% 20 g), HFOS(ESH 7S 5%, S2)2F 45 mLy7}
7% B3, HESUESAZS 7%, A8 20 9] 713
ggtow g2 2E 2% §94% Aol Yt ol
t BE NEBE 29 $984 A7 fiE Lee HG
& Han(2002)8] £47) A7} 2 Aol ATk

(4) 37 /d(cohesiveness)

SRS HES3(EEN7LS 3%, A8 20 g)o] 7+%3

QL OE BE 2 $949 Rl
(p<005), HFOS(EHAZLT 5%, <13

HFO7(Z3AN 7T 7%, <813 45 mLyo] 7H3

91%}.om
45 mlL),

gkt

49% guuPe AR TRANL EEAAE
5, 7% A7FR 2l KA Aole Ytk 4
ke R gduge Ate TREslen

8940 9o, FaATd A7Rl
S 2WHS Uy ok AFY A7)
B3 gol gkt Lim MJ & Lee(2002)9)

8%

O A
‘1%2'1"%

23 9

A9 Baek HN & Lee(2004)9] “EW 79 7L
BEFoIRLH, NG I7NE o] ShHol 79
Heg It Kim HI & Lee(2000)9] A=}4, Heo
SY & Lee(200008] 272 AW, Ku SY & Lee(2001)g] &

N

(5) % /3(gumminess)

FEE A 47 A7 22 FFoIUT:

HE/E L HFOX(ZSH /TS 3%, 22 LF 45 mL)o]
7V8 &9k, HFOS(BSA7FF 5%, 23T 45 mL)
€ A 4 RE FF FAHA Horh AneH

(p<0.05), HFS7(Z3HN7LF 7%, AF 20 g)°]

keh.

SHATLFY Hrbgol e W &E1T

g

SEE7I7 48e A7E FEVIET ARl o

o0 BT FrhBel FHESE

ARge

ggit} ol galaged wWE Ho] dygow wE=
YRt FAANo] =9ths Lee HG & Han(2002)9] &
A719 22 Aol eH, 7179 IFe) BEFF
HFAP L Ysgiti= Hong HJ et al(1999)9] 7ME5aHE
A7 4719 AT, Kim HI & Lee(2000)9] 221 <]
Al o] BE EFATS W] FAFolUt

(6) 8 3]/J(chewiness)

A3 HFOUE AL 7%, 2817 45 mL)o]
7} EQT, HFOS(EFHA /M 5%, 8 3F 45 mL)
2 A% g2 A7 KIHA o7t R ew
(p<0.05), HFST(ESH 7% 7%, 22 20 g)o) 7}3 2
ket -

AT AR 2S 4 AT S AN
4717 dge A7he 2847180 48480 &
o gelauge A7t ETevlE A9 Avtw
g47le wis) RPPol F2d, o= 29 AsFol
He4% Qo] ks Lim MJ & Lee (2002)2]
AT 2 AR

o 3% oot

ol

=

2o FRIFLS 3B5%, THANRY S8
F2 3.6%Ar &Y AFY TEFFLS 13.8%JH H
A7 2o BHNIVE 3%, 5%, %S A7 s @9 =
FE ggstd Az 284719 FRFFL Table 6
7 2o

HES3(E3H712 3%, A8 20 g)9 =EgTo] 39.87%
2 7b3 w43, HFONE3NAR 7%, 281F 45
mb)o] 7F3 Uitk T3 Frlgol e @ H8S
A7He Z3AA77E 2d1%g FUie EsiAvIEG
FEgEe] Egkrh

Age FUie EedrIe g9ugs AUk 85

Oh

3. &

Y

ml]

- Table 5. Mechanical characteristics of Hongwhasulgi added with Safflower seed powder

‘Sample  Hardness Adhesiveness

- Springiness Cohesiveness _ Gumminess “‘Chewiness
HFS3 883.27+91.80°7  121.77+28.69° 0.70+0.04 0.48+0.02° 397.69+108.13° 270.65+85.43°
HFSS 886.67+148.32° 66.33+6.73" 0.70+0.03 0.44:0.01° 378.42+42.49" 264.23:20.85"
HFS7 923.124211.18° 37.86+14.85° 0.64+0.04 0.43+0.02° 350.17+76.23° 223.46+50.07°
HFO3 1112.154294.85™ 1272543219 0.70+0.06 0.42+0.02° 598.79+33.57° 312.64+113.61°
HFO5 1194.56+162.37% 87.89:+20.73° 0.70+0.04 0.39+0.04° 570.36+90.07° 398.85+65.16°
HFO7 1369.83+46.31" 45.01+14.93 0.67+0.04 0.39+0.03° 439.53+141.81° 42722421.70°

1) Values are Mean + S.D.

2) abc,d: Means with different superscripts in a column are significantly different at p<0.05.
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A7)0 BEHLTY FrlEd] BE $9FQ xfo]
€ T ESAVY FEFFL 3%>5%>T% w202
BT ole 7R H o] FE4E SR
Zi%mk— Baek HN & Lee(2004)8) “glW3} 2o A
olRNew, 48& /I Fol LIRS A
wr} _y_gako] FAUTH= Lee HG & Heo(2000)2] <
ZME T 22 Aol

4. Me

Rl FIA7LT ArtER 29 FRE gE s
Az FHE719 =33 A Table 73 2ok

'§ =(L-value, lightness)= HFS3(Z 3471 3%, A&
20 ol 644602 747 ¥3k3, HFOU(ZIH I 7%,

I 45 mh)o] 52722 Jbg o} ojFSon =
T Aol FFHRl Aelb AATHP<0.05). FHH I}
T 7Fol IR YR gase 5y
o Aol AFY, FIE 3% %5 AAF T
SN = B9 $RE 2T AxP B2 H
A Hole YA MY I TV o
=7t TS A T B B B9t

ol= Hwang MG & Lee(1993)9] 2jo}¥, Back GS &
Lee200D)9) N&y A7 22 FFoz A #
ARG F74Fo] BeE P=ur} gt

A M) & (a-value, redness)= HFON(ZIAAAE 1%, &
g 45 mLyo] 39302 7b4 ¥9h3l, HFS3(EHHA
7HE 3%, A% 20 g)o] 257 b dgoew T 2
Atelel #92Q Apol7t A ATHp<0.05). &7t
B7gol $71E4E AT} 30w, HFS3(ESH
7VF 3%, 4% 20 g)¥} HFO3(Z A2 3%, Ld 1
T 45 mL)g ANY te RE FdxE Lauge

e gRA07) ARe ke FaA)
T7F w90

M S (b-value, yellowness):x= HFOV(ZIHN /L= 7%,

LYY 45 mL)y} 14712 7b4 =9y, HES3(Z3H
V2 3%, Ag 20 g)o] 14042 b Itk A}
F 3% FHUIS B3NS 5% TR E BE B3
A2 BHRARY Aol B2 £ Aol
b ARLH(P<0.05), &S FUHe Esr|st
AYE 7M1 SV EY M7 =9kt

neh A4

v. 29 o 2E

WaTER] FAAIT 3
LIgoeRn B9 ERE

, 5, 1%E A7fsla ey
gdole Axd Fshdr)g
WAL daA 5, £EF A%, BehAS A
A 5479 JRBAE T8 go] 2ok S ok

2 Ale gHAIU4E
==
ha e ]

A B9 Atz

9}6'47}-? A7Vgol INLFS
Ay, 744, 482 FUrekAL, SR8 HE

Table 7. Hunter’s color valves of Hongwhasulgi added with
Safflower seed powder

Sample L-value a-value b-value
HFS3 64.46+0.78"7 2571064 14.04+0.21°
Table 6. Moisture content of Hongwhasulgi added with HFS3 58.39+0.54° 3.38+0.12° 14.58+0.27°
Safflower seed powder HFS7 53.28+0.43° 3.85+0.78" 14.68+0.29"
Sample Moisture - content HFO3 64.38+0.68" 2.62+0.79° 14.07+0.26°
S (%) HFO5 55.13x1.14° 3.70+0.17° 14.65+0.11*
HFS3 39.87+0.57" HFQ7 52.7240.96" 3.93+0.17° 14.71+0.37*
HFSS 39.3344.35° 1) Values are Mean = S.D.
HFS7 38.81+0.82° 2) ab,c,d: Means in a column by different superscripts are
HFO3 33.25+0.66° significantly different at the p<0.05.
HFO5 32.95+0.93° L : Degree of lightness (white +100 <> 0 black)
HFO7 32.35+0.94° a : Degree of redness (red +70 <« -80 green)

1) Values are Mean + S.D.
2) ab,c: Means with different superscripts in a column are
significantly different at p<0.05.
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b : Degree of yellowness (yellow +70 <> -80 blue)
Relative color values based on standard white board : 1.=96.99,
a=0.19, b=1.92
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