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Quality Characteristics of Sulgidduk Added with Cheonnyuncho Fruit Powder
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Abstract

This study is performed to investigate the quality characteristics of sulgidduk added with cheonnyuncho fruit powder.
Sulgidduk was prepared with freeze-dried cheonnyuncho, rice flour, sugar syrup and salt. The sulgidduk was made with vari-
ous amounts (0, 3, 6, 9, 12%) of added cheonnyuncho fruit powder. The proximate composition, pH, Hunter’s color value,
texture profile analysis, sensory characteristics and SEM of cheonnyuncho sulgidduk were being examined. The addition of
cheonnyuncho fruit powder has a tendency to decrease the moisture contents of sulgidduk while the crude ash, crude lipid
and crude protein increased. The pH of sulgidduk decreased when the amounts of cheonnyuncho fruit powder increased. As
the amount of cheonnyuncho fruit powder increased, the lightness (L) decreased, while the redness (a) and yellowness (b)
increased. In texture profile analysis, the hardness decreased with increasing cheonnyuncho fruit powder contents, whereas
cohesiveness, springiness, gumminess and brittleness increased. The results of sensory evaluation showed that the sulgidduk
with 3%, 6% of cheonnyuncho fruit powder got the highest scores on the color, taste, springiness and acceptability. The air
cells of sulgidduk observed by SEM were big and uniform with the amount of cheonnyuncho fruit powder increased. In con-
clusion, these results show that the quality and preference increased when 3%, 6% of cheonnyuncho fruit powder was added

to the sulgidduk.
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Table 1. Formulas for preparation of sulgidduk added
with cheonnyuncho

Ingredients (g)

Ratio of -

cheonnyuncho Rice Cheon- Salt Sugar
powder nyuncho syrup

Control 100 0 1 25

3% 97 3 1 25

6% 94 6 1 25

9% 91 9 1 25

12% 88 12 1 25
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Table 2. Measurement conditions for texture analyser

Parameter Condition
Table speed 120 mm/min
Load cell (max) 10 kg
Diameter 20.0 mm
Length (height) 20.0 mm
Distance 50 mm

Aol Gol 3Aele] BER EAlSh, @ el Alsg Bt
@ 3, WeA AFE 40 970 dE ARE BreE
= Sk AdE 78] 54 Y 7S ngow

(Lee MY 2004, Park NH 2006, Cho HC 2008) =LA <]¥k, 1,
g, g, v e Jro] sl FES 53 VS AEY
(hedonic scale method)S AF&-3le] 174(vl$- HtholAd 5%
(W5 Eh7pA 242 dAE 2elste] HrkelEs okl
HdEL o @F 7T DAldA M2l I (color intensity), AHE
o] uf112]-® % E(sleekness)E H7FslaL, gt Hrl @A
oAM= HAdze] Y cheonnyuncho taste), 471 F2] Yi(after
swallowmg)*‘ Brislgch g~z G dA of &
S (moistness), Z1317d(hardness), ©F2]/J(springiness), 2t
H(adhesweness) K& (chewiness)= H7}skaL, &l H7}
A= =22 3K cheonnyuncho flavor), ©]Z (off-fla-
vor)S 75kt

npxjuto 2 HREAQl 7] & Z(overall acceptability)= Al&

e ==
= —1—|2ﬂ'

£ el ¥ A=A QoA FFH SHS uefst
o B7lete= 83l

6) oMl7t=x 2HE

HAdx 719 713 JHE #Ea] 8 54 dx
3t A8 T Y5 ion coater(Topcon IB-2, EDAX, Japan)&

o]-83ld gold palladium®. 2 Z=73t
microscopy(SEM: SM-300, Topcon, Japan)2.2 77 < 10.0
kvellAl 50,0000 2 o #zksto] Abxlg #Fskqich

% Scanning electron

7) EAIAE]

28 A7}= SPSS 14.0 T2 WS Algslo] EAEMS
AAsien, WedAs AT e APlA 33] v
Z7gate] A Al| ko] BtA] zke] e AR S (Dun-
can's multiple range test)= E3}°] p<0.05 oA F-2JA

[e] = =]
& Az

l

Zd jl_l.

nE

=4 367

e e
B B

Lol

4.20%, o
ot A7V £E
A% FHES 0.21%,

3.45%, =2 =S 5.63%%
28.33%, Z3| 8 T 0.75%, =
2 TS 490%2 JERIT

2eigh Aol dutd

ML

Frasto
Bk oy
AH(Lee & Beak
J|Eo] Bat AT

%94 2 0 2(p<0.001)
O _/":H ‘5]—6]:___
o #

et
A
7kt A

Table 3. Proximate composition of cheonnyuncho pow-
der and nonglutinous rice

Contents (%)

Classification Crude Crude Crude
Moisture L. .
ash lipid protein
Cheonmyuncho ¢ 16,0007 42040.00 3.45:0.05 5.63+0.09
powder
Nongrli?e‘“"“s 2833058 0.75£0.00 021£0.00 4.90+0.23
D Means + S.D.

Table 4. Proximate composition of sulgidduk added with
cheonnyuncho

oy Moswe  CRE
0 43.17+0.76" 0.55£0.05°  0.14£0.00°  6.10+0.09°
3 39.67+0.76°  0.65x0.00°  0.16x0.00°  6.16x0.15°
6  38.83+0.76°  0.78£0.03°  0.24£0.00°  6.21=0.08°
9  3833x0.76° 0.93£0.03" 0.26+0.00°  6.28+0.07°
12 37.00£0.50°  1.12+0.03*  0.28+0.00°  6.400.17°

Fovalue 311777 152.333™ 2,505.636™"  2.964

D Means + S.D.

"¢ Means in a column different superscripts are significantly
different at 5% significance by Duncan's multiple range test.
* p<0.05, ™ p<0.001.



368

(Yoon & Lee 2008)°x FA| 52| H7lgo] Zrled=
T el vokdtte datst frAlsHAl Ykt

238 FFe Adx Ao 2L 12%E H7H A71Eel
1.12%% 718 A Jebston, T332k A9 0.55%%
7P Sl vehd 7ol Wokd = f-o]4 2. 2(p<0.001)
s7ksksith

A G F12%E A7k
028%2 7V =tom, BRI 0.14%2 Yy AR
Zbell #-214R1(p<0.001) Aol & Helw F7Fsksd

e e Adz I 22 2%E A7HE A71Y
o] 6.40%= 71 A YeRga, F3H ko] 6.10%% 718
S e, Hdx gl Bako] Hrtefo] gold g F7)

w 2T =
Blo] AlZ 7ol -2]3Q1(p<0.05) ZFolS KAt}

=
-

718 0]

3. pH
Adx Guf Edo] Mt
ble5e} 2t}
T pHE 6012 78 =%
= 3%E ke A71HE 592, 6%a
9%ES F71e A7IHe 571, 12%S
2 e, xwakol 5—7}%@& A&

2e]gk 47]% 9] pH= Ta-

F

o

719 <] oHL(Rhee et al 2003)9} “%L A7+
719 2] A7 Park & Shin 2006), <] H.2)
< A7k 471" o] A-HOh HS 2007), Evk
g 271" 9] A7 (Hong et al 2008)8} U3}

iy

l‘m p{m
SIS
(==

=
j=
&

o
o
o

M=

A= Table 634 2t}
L(Lightness) &2 F3 70| 74.08% 7}
drf] EHe] HrtEro] Bobdas f94
25t 12%E H71sE Av)wol] 40.792 7}
& A UEhllnh ol Aate Y
718 AHKim et al 2006), 7] 7}
AFJun et al 2006), ST Loff F

Table 5. pH of sulgidduk added with cheonnyuncho
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Table 6. Hunter’s color value of sulgidduk added with
cheonnyuncho

Hunter's color value

Sample
(%) L a b
0 74.08+0.03"" 3.91x0.03" 4.76£0.05"°
3 56.82+0.10° 18.22+0.07 7.9620.04¢
6 43.12+0.03° 22.18+0.01° 10.3440.12°
9 41.79+0.24° 22.96+0.03° 11.83+0.12°
12 40.79+0.13° 23.24+0.17" 13.16+0.04*
Fovalue 352450117 30,195.595™ 4,750.198™
D Means + S.D.

"¢ Means in a column different superscripts are significantly
different at 5% significance by Duncan's multiple range test.
* p<0.001.
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Adze] A= A29] betacyaninZ} 2219] betaxanthin
o2 EFTEE betalain A4S SHRoleE Aoz dHA AE

SR —y

Sample
F-value
pH 0% 3% 6% 9% 12%
6.01+0.01® 5.9240.01° 5.86+0.00° 5.71+0.01¢ 5.63+0.01° 2,626.000""
D Means + S.D.

#7° Means in a column different superscripts are significantly different at 5% significance by Duncan's multiple range test.
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g A71"ol A H7FEA L, T3 7o] 3.0002 7 o
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Table 7. Texture properties of sulgidduk added with cheonnyuncho

Sample Texture properties
(o) Hardness (g/cm?) Cohesiveness (%) Springiness (%) Gumminess (g) Brittleness (%)
0 6,028,059.3+233,587.35° 35.05+0.66" 50.5242.30¢ 490.29+15.58¢ 255.71+13.86"
3 5,494,780.3+339,581.09° 43.66+1.45° 55.56£1.20° 619.19+35.38° 335.86+22.62°
6 4,882,723.8+96,513.88° 51.67+0.66° 63.69+1.76° 650.70+23.20™ 437.67+25.84°
9 4,866,038.5+114,333.22° 50.48+2.00° 68.44+0.87° 665.44+15.88" 443.00+25.88°
12 4,646,275.8+117,833.74° 57.43+1.19° 67.87+1.47° 739.75+9.65° 515.55+15.91°
F-value 23.467" 132.015™ 73.315™ 52,550 67.858"™
Y Means + S.D.

*7° Means in a column different superscripts
" p<0.001.

are significantly different at 5% significance by Duncan's multiple range test.
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Table 8. Sensory characteristics of sulgidduk added with cheonnyuncho

Sample
Sensory F-value
0% 3% 6% 9% 12%

Color 3.55+0.521% 3.36+1.03" 4.18+0.40° 4.09+0.83% 2.64£1.21° 5.900""
Sleckness 3.82+0.75° 3.55+0.52% 3.00+1.26° 2.91+0.70° 2.82+0.98° 2.722"
Taste 3.00+0.45° 3.180.87° 4.00£0.45° 4.00£1.00° 3.64+1.12% 3418
Swallow 2.91+0.94° 3.00+0.89" 3.73+0.65% 3.9120.83° 3.45+0.93%° 2.884"
Moistness 3.180.60° 3.180.87° 4.09+0.54° 3.45+0.82% 2.91+1.04° 3.500"
Hardness 3.36£0.67° 3.27+0.47° 3.64+0.81° 3.2740.90° 3.55+0.69" 0.573
Springiness 3.18+0.75° 3.00£0.63° 3.36£0.50° 3.36+0.81° 3.27+1.01° 0.440
Adhesiveness 3.82+0.75° 3.45+0.69™ 3.00+0.63° 3.18+0.98° 2.82+1.33° 2.041
Chewiness 3.55+0.82° 3.09+0.83" 3.27+0.79° 3.00£1.10° 3.09+1.30° 0.532
Flavor 3.000.63 3.55+1.04® 3.91+0.70° 4.09+0.70° 3.55+1.04® 2732
Off-flavor 3.27+0.79° 3.45+0.93" 3.64+0.92° 3.36£0.92° 3.45+1.13" 0.224
Overall acceptability 3.18+0.60° 3.3620.67" 4.18+0.40° 4.00£0.77" 3.27+1.35% 3.382"

) Means + S.D.
*7¢ Means in a row different superscripts are significantly different at 5% significance by Duncan's multiple range test.
" p<0.05, ™ p<0.001.
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0% cheonnyuncho sulgidduk

371

3% cheonnyuncho sulgidduk

6% cheonnyuncho sulgidduk

Fig. 1. Scanning electron microscope of sulgidduk added with cheonnyuncho.

Az A7 o e dlzwte] 7P A vER
3, iz Gul Bie) Hylepo] S7MEsE hAde AE
ojAth. 23|y A, oA ke Mrheke] S71E
5 B Jehdo, zehid gheke Al 7kl §92 Q)
ztol= gle oz Yehydth

pHe Hdzx gu] 28] o] Eold L& Al 3t
frolH oz dolxl= AES B

e Adz def B89 Hrleke] S71d45 WXL

AN Z (bt FAZbIH = 57t

| Zpo] 5 HSITh
Z(hardness)E A< &34
(cohesiveness), B (springiness), 73-J(gumminess), {134
(brittleness)o| Al A2 Gnj Ewke] Hrldko] Zr|34E
= S = ATk

AL A ddze] Bt g oA ddx dl
Bk 6%, 9% H7hrol B4 HriElen, 212 o] uj
nelE F=, A2, AN FH7E] =4 7Y
‘:}. 71 75-4 gt dAdx &2 9% 77 S7ksieh
, olFE F3TRrel 7 Al e o
fre] 4?_] Z}Oll‘ Holx] ekt £5e Aot Adude A

=

dx gl 2% 6% 7ol A4 Ve, Akl 7)s

9% cheonnyuncho sulgidduk

12% cheonnyuncho sulgidduk

<x50,000>

TN E 6%, 9% o] =A4 k= AT

SEM< o] 83 nA| 32 o3 A3} Hdx duf Ege
xq7}&01 Z7 e E 71 Fo] Zm #LsHA UEhten, o]
= 7 Z(hardness)’} A S == A7

AOAC (2006), Official method of analysis of AOAC interna-
tional, 18ed., The Association of Official Analysis Chemi-
sts, Washington D.C.

Chae KY, Hong JS (2006) Quality characteristics of sulgidduk
with different amounts of waxy sorghum flour. Korean J
Food Cookery Sci 22: 363-369.

Cho HC (2008) A study on the quality characteristics of Pae-
cilomyces japonica powder added seolgiddeok. MS Thesis
Chungwoon University. Hongsung, p 80.

Cho JS, Choi MY, Chang YH (2002) Quality characteristics



372

I~
oA -

of sulgidduk added with Lentinus edodes Sing powder. J
East Asian Soc Dietary Life 12: 55-64.

Choi HY (2009) Antimicrobial activity of Salvia miltiorrhiza
bunge extract and its effects on quality characteristics in
sulgidduk. Korean J Food & Nutr 22: 321-331.

Choi YS, Jhee OH (2008) Quality characteristics of sulgidduk
added with concentrations of Acanthopanax sessiliflorus
seemann var. goma powder. Korean J Food Cookery Sci
24: 601-607.

Doo HJ, Shim JY (2010) Quality characteristics of black rice
sulgiddeok with black garlic powder. Korean J Food Coo-
kery Sci 26: 677-684.

Hong JS, Lee JS, Cho MS (2008) Quality characteristics of
sulgidduk containing added tomato powder. Korean J Food
Cookery Sci 24: 375-381.

Hong JS, Lee JS, Cho MS (2008) Quality characteristics of
sulgidduk containing added tomato powder. Korean J Food
Cookery Sci 24: 375-381.

Jun NY, Han JS, Kim SO (2006) The quality characteristics
of bacsulgi with sea mustard(Undaria pinnatifida) powder.
Korean J Food Cookery Sci 22: 591-599.

Kim GB (2007) Quality characteristics of sulgidduk added
with beaknyuncho powder. MS Thesis Kyung Hee Univer-
sity, Seoul. pp 31-32.

Kim GY, Moon HK, Lee SW (2006) Quality characteristics
of sulgidduk prepared by addition of astringent persimmon
powder. Korean J Food Preserv 12: 697-702.

Kim JS (2002) A study on supplement use of age-related ch-
ronic disease outpatients in Korea. MS Thesis Inha Univer-
sity, Incheon, p 1.

Kim KS, Lee JK (1999) Effects of addition ratio of pigmented
rice on the quality characteristics of seolgiddeok. Korean J
Soc Food Sci 15: 507-511.

Kim MJ (2008) Physicochemical characteristics of jeung-pyun
by different addition ratios of prickly pear powder during
storage. MS Thesis Sungshin Women’s University. Seoul,
p L

Kim TJ (1996) Korean resources plants. Seoul University Press,
Seoul. pp 140-141.

Kim YC, Yoo KM, Kim SH, Chang JH, Hwang IK, Kim KI,
Kim SS (2005) Quality characteristics of sulgidduk con-
taining different levels of dandelion(7Taraxacum officinale)
leaves and roots powder. Korean J Food Cookery Sci 21:
110-116.

Kweon SY, Kim JM, Kim JG (2007) A study on the quality

Zjl

3

ol

o

=7 Hotrlob b aters
characteristics of sulgidduk prepared with soyflour. J East
Asian Soc Dietary Life 17: 118-124.

Lee GJ, Lim SM (2006) Quality characteristics of sulgidduk
with added soybean curd residue powder. Korean J Food
Cookery Sci 22: 583-590.

Lee HJ (1999) The scientific considerations and industriali-
zation tasks of the traditional rice cake. Korean J Food
Cookery Sci 15: 293-308.

Lee JH, Ryu MN, Kim HR, Seog EJ (2007) Quality charac-
teristics of baikseolgi made with Hovenia dulcis. Food En-
gineering Progress 11: 161-166.

Lee KS (2004) Antioxitant, antimicrovial effect of the extracts
of cactus cheonnyncho(Opuntia humifusa) and identifica-
tion of activity substance. MS Thesis Hoseo University,
Asan, p 2.

Lee KS, Kim MG, Lee KY (2004) Antimicrobial effect of the
extracts of cactus chounnyouncho(Opuntia humifusa) against
food borne pathogens. J Korean Soc Food Sci Nutr 33:
1268-1272.

Lee MJ (2008) A study on the quality characteristics of
sulgidduk added ginseng. MS Thesis Sejong University,
Seoul, pp 13-48.

Lee MY (2004) Physicochemical characteristics of Lycil fruc-
tus and preservation characteristics of Lycil fructus added
seolgiddeok and jeolpyeon. Ph D Dissertation Sejong Uni-
versity. Seoul, pp 26-27.

Lee SG (2006) Effects of adding Opuntia ficus-indica pigment,
sodium lactate and chitosan on nitrite reduced-sausages. MS
Thesis Dankook University. Seoul, pp 38-39.

Lee SP, Whang K, Ha YD (1998) Functional properties of
mucilage and pigment extracted from Opuntia ficus-indica.
J Korean Soc Food Sci Nutr 27: 821-826.

Lee YH, Lee KY, Lee SR (1974) Textural characteristics of
various food products by texturometer. Korean J Food Sci
Technol 6: 42-54.

Lim JH, Jeong SY, Kim JH (2010) Quality characteristics of
sulgidduk by the addition of maesil(Prunus mune) concen-
trate. Korean J Food Cookery Sci 26: 761-771.

Oh HS (2007) Effects of olive leaf powder and extract on
quality characteristics of seolgi-ddeok. MS' Thesis Seoul Wo-
men’s University. Seoul, pp 30-31.

Oh SR, Lee NH (2001) Studies on the stability of red pigment
in the Opuntia ficus-indica fruit. Cheju Journal of Life Sci-
ence 4: 57-65.

Park GS, Shin YJ (2006) Quality characteristics of apricot



23(3): 365~373 (2013)

ak
=

™
P

dx Aol

M
o
o

sulgidduk with different addition amounts of apricot juice.
Korean J Food Cookery Sci 22: 882-889.

Park MK, Lee YJ, Kang ES (2005) Hepatoprotective effect of
cheonnyuncho(Opuntia humifusa) extract in rats treated car-
bon tetrachloride. Korean J Food Sci Technol 37: 822-826.

Park NH (2006) The quality properties of seolgiddeok with
jujube powder. MS Thesis Sunchon National University.
Sunchon, p 11.

Rhee SJ, Hong JH, An SH, Kim MIJ, Park GS, Choi SW
(2003) Quality characteristics of mulberry fruit seolgidduk
added with citric acid. Korean J Soc Food Cookery Sci 19:
777-782.

2,

Jm

7¥ek A7)

i)

9,]

!

= ’d 373

Seok JE (2011) The quality characteristics and antimicrobial
activity of omija sulgidduk. MS Thesis Ewha Woman’s Uni-
versity. Seoul, pp 4-54.

Shin JE, Han MJ, Lee IK, Moon YI, Kim DH (2003) Hypo-
glycemic activity of Opuntia ficus-indica var. sabotan on
alloxan-or streptozotocin-induced diabetic mice. Kor J Phar-
macogn 34: 75-79.

Yoon SJ (2001) The Korean traditional rice cakes, sweets and

drink. Jigu Publishing Co., Paju. pp 9-11.

s 120139 24 159
HAZ,H: 20133 6Y 262
R g: 20139 6¢¥ 28<



