KOREAN J. FOOD COOKERY SCI
Vol 29 No. & October, 2013

ISSN 2287-1780(Print)
ISSN 2287-1772(0nling)
http.yyax.aol org/10. 9724/kfcs, 2013 29 6,601

kit

2]

ddz FuiRts AVRE 27199 A% 5

Quality Changes of Sulgidduk Added Cheonnyuncho (Oputia Humifusa)
Fruit Powder during Storage

Seung—Youn Jan, Myung Hee Kim and Geum Ju HongT

Dept. of Foodservice & Culinary Management, Graduate School of Kyonggi University

Abstract

This study shows the quality changes of Sulgidduk added Cheonnyuncho fruit powder during storage. Sulgidduk was prepared with

freeze-dried Cheonnyuncho, rice flour, sugar syrup and salt. The Sulgidduk, which was made with various amounts (0,3,6,9,12%) of added

Cheonnyuncho, was examined by the quality of duration during storage. The pH of Cheonnyuncho Sulgidduk decreased as the amounts of

Cheonnyuncho fruit powder increased, and also showed a significant decrease as the storage increased. As the amounts of Cheonnyuncho

fruit powder increased, lightness (L) decreased while redness (a) and yellowness (b) increased. During the storage period, the lightness (L)

and yellowness (b) were increased, but redness (a) was decreased. In the texture profile analysis, the hardness and springiness were

decreased with increasing Cheonnyuncho fruit powder, whereas cohesiveness, gumminess and brittleness were increased. However, the

tendency of the changes of characteristics during storage was opposite except for springiness. In conclusion, it is suitable to extend the

storage period of Sulgiddiuk added Cheonnyuncho fruit powder.
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7} EstAl = gl

SEgelM e 28 ARE HdAdFe] du
HIXE, ol=dad, Ase 435 9 285319
AREE stom(ZElY 1996), FHole XS Ol
A, F2o 22 71FAE MR BHE d7 &
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(Jung BM 5 2013), ddzx 45 718k gp2elPark YI 5
Z gnf 2ES 7k A9(ung BM 2010), A5
2uhs 718k A (Cho Y& Choi MY 2009), A

e

o} gz
dx dr 295 Hr18k dHE(Kim MHS} Hong GJ 2009), #
dx e 7k Y A Eim TK 5 2007), Hdx

duid-S 37kl SH(Cho B 5 2007) Fol HE&HL <
OFAZIA] HAZE HUheh AB2AFd g AT
= "ugk ol

g2 ptes Wl wet A9, 19, XY, HeEoes
EREEU(CIEA] 1999), 15 A7|Ee A" 71 7]E o]
HA OREE Aeg Wiyl &5 A 3 gojelzt
HA Ae He BITHEEAE 2001). H2ole AL (Kim HY
I Choi BS 2010), HZA7IFE 2 BA7IF(Park KS 2009),
thAvk(Hong JS¥ Cho MS 2006), E2d2k(Park MK % 2002)
T AEEAEE 7IR AF Aoy ARE o|dsto A%
7150l AstE ¥g LSt s Al=rF gdoe=m
o]FoiR gtk We| FHE A= FLS Yo
A T dofu= dEY =3Pt o olo] digk F3is
A A et e AAOtHKim MH 1998).
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o] s Gl AVEE AFste FAEALS A7
go] FAd T 9@ Ao o]& T&E FolaAl 3t
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a2 20009 Ae Sheell Adkd 2E ZrvkEdA
Tafste] ARgSElom, Adx dufRde HAdx Aol
A7z © AHE FAEEE A2, A)Ete] st AA
= ShRF HA9xE Ho HER AR § FAIZ(Freeze
Dryer/Lyophilizer, Lyoph-Prid, Ilshin, Kyonggi-do, Korea)& &t
% At 5442 B Adz s E47)Impact disk
mill, HKDM-1005, Korea powder machine(5), Korea)E ©]-83}
o] 100 HAZ whfgh § AR ARSI AR Wid A
M, e AR AR 88% oS ARSI
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Mokt Mo1Y H=

wao 53 AlZ T Eo A7) HAAFA 308 F
Aol A E71E wji & FA 1% sFete Avs
7} F, roll miller(RM202, Al-&)& o]&ato] 23]o ZA £
& % 20 mesh Aol FIHAA A7FFE HEUT 279 Al
Z A wg)E ATt (Lee G2} Lim SM 2006, Park GST}
Shin YJ 2006, Hong JS et al 2008)& EU& ou] 23S A
ARstgen, Adx drjRde] HrER 0%, 3%, 6%, 9%,
12%= 3FATH(Table 1).
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TAAE A Adx @uileds 7 HIEG, 6, 9, 2%UE
A7rete] gole] glol & F, 20 mesh Aol 13] W=l w7}

ko3
5
7ol W3 Eulgos W 2 HolA & F vhl 13 A
=

Za A BAE 155 92 F 2 ¢kl EEAEE FA 2
P BT WS FFsH LEY 100CoAA 158 e o
o3k AMA Q E(CGE 610533-01, (FEZFE=A|2H | Seoul)
o 102 F A F, 5 B FE S0l 307 Aolx
AZL H A AR AlgE A3 Zasle] 20T
(&% 20 + 2T, &5 75 = 10%) FL7](MDM-0210, (5)MDM,
Kyonggi do)oll #7438l HA A8k 2 FHE A7 0, 24, 484
7+ ARG & AEE ARSI

Table 1, Formulas for preparation of Sulgidduk added with
Cheonnyuncho fruit power

Ratio of Ingredients(g)
Cheonnyuncho(%) Rice Powder Cheonnyuncho Salt  Sugar syrup
Control 100 0 1 25
3% 97 3 1 25
6% 94 6 1 25
WY 91 9 1 25
12% 88 12 1 25

Adx dujEasl &S oA)7 HAAIR
ol ¥ ZHE AR dnk AR AoAC BE
A EHH(AOAC 19809l whe} &, Z3|H, = =
2A3 & wrgg Jehlgic

4, AMoJMT 24
Adzx dvilidde] 2oldf 34 AOAC ETAIEH

(Prosky, L. et al 1985)d] <Fd}e] ZF 2]o]d-f-(Tatal Dietary
Fiber: TDF) &2 A% aF3itt.

SAAZ ARl AIEE 3 AET 1 g4 500 mL H]A ¥
2 A& oW F¥IEke] MES/TRIS 9 40 mLE 718l =<l
T a-amylase Y 0,05 mLE Y1l E338IT} 95Cwater bath
oA 15%7F nRkste] 20 ERF fFAIGE ¥ protease-8-9 0.1
mlS 718 60Cwater bathollA 3087F A8k, 0.56IN
Hydrochloric Acid§9 5 mLE 78] &£3sle] pH 4.04.72
ZA3It}, Amyloglucosidase8 0.3 mLE 60T oA 30%3F
wdksle] Az AlF-8do 60T 95% Ethanol 225 mLE
7VHAE&9 ¢ Ethanol = 1 : 4), SellaiteZ ¥o] AZ]
Seed}7]e] 78% Ethanol 15 mLE 7} <91 odFAIZ H
AFEHg Fol oFfA]7|aL, A= 78% Ethanol — 98%
Ethanol — Acetone £A2 15 mL¥ 23] A=t} FHAE]
= frElod?7]E 105C Dry OvenollA AXAIA S +
sttt o7le] AR F e 99E AFRs FIser, vn
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AL AAZ AT FAES
W ks F AodfsEkoz i)

AR A mg) - T AFmg) - SEFmg) - blank

TF) = x 10
Al 5% (mg)
5. AD|Eo] $EE 24
Az DTS W A7 3 ge Ao FEET

7)(Infrared Moisture Determination ~Balance Kett

Electric Lab,, Japan)ol|4 A it}

Fd-240,

6. &7|%H2| pH &4

Az GRRTE WK A 1 gl 3% FRF 40 mi
£ 7} 22417 E<F sonicationdle] homogenizer(2,000 rpm,
22T)E 3087 Y282 (Union 32R, Hanil, Korea) & A5
S #3] pH meter(pHi 510, Beckman Coulter, Inc,, USA)E 0,
12, 24A)3F FRte] WskE SHsktt

7. 40|Ho| Mz 24

Az drilde] A7t GeEjet A7ws Alxste 20C
oM AetEA 0, 12, 2427k AMw wsE 2F A
(JC 801, Color Techno System CO,, LTD., Japan)E A}&3}¢]
SR, A
2 248w, ol
b=-0.17)& A&

L(lightness), a(redness), b(yellowness)%kfl
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meter(COMPAC-10011, Sun Scientific CO,, LTD,, Japan)& AR&-3}e]
Z435}0t). hardness(7314)), cohesiveness(-3-84), springiness(&
A1), gumminess(734]), brittleness(FAFANE SAsFA 01 A
2 20 mm load cell& ©]83l table speed 120 mm/min,
distance 50 mme] ZZ0A] 23] FFAFHE G TH(Table 2).

HTOIEnmn=

Table 2, Measurement conditions for texture analyser

parameter condition
Table Speed 120mm/min
Load Cell(max) 10kg
Diameter 20.0mm
Length(Height) 20.0mm
Distance 50mm

Host Mol"o| ME

l
mjo

AALY] Z2AHZAB}E SPSS 14.0 T2 WL A}83te] EAR
Ag Ao, e ARddA 33 wHE ZHste] A7
A& 7kl HiA] o] fF+= AFEZF(Duncan's multiple

range test)& §Ho] @ =0.05 FEA fre S AS3AT

1=
ko] RSRES 6000, Z3H SRS 4200,
g e 5.63%=2 JERRh &
o R 28.33%, £IE FF 0.75%, =AM
o , 2o Feke 4 9ouE Ve

Table 3, Proximate composition of Cheonnyuncho fruit power

and nonglutinous rice

Contents(%)

Classification
Cheonnyuncho fruit power Nonglutinous rice
Moisture 6.00+0,00” 28.33+0.58
Crude ash 4,20£0.00 0.75+0.00
Crude lipid 3.45+0,05 0.21+0.00
Crude protein 5.63+0.09 4.901+0.23
Y Mean £ SD
2. HiA% ojEero] Aol ¥ pH
Adz dufldde] Aol o % pHEd Ade

(Table 4)¢} 2t}

HAdx dujiEte] 2)o)idf-(Total Dietary Fiber(TDF)) $haF
2 39.13%FE YERRoH, o FF 1.19~10.35%, AiF
0.99~7.42%, ZUAF 0.19-2.91%Hc}F LT3 ¥ FAC}
2oldfe AFd FuE F1 % 28 F e 78
AYw 2Ee] ouA] U=E 9E 8 ozt A4shr|H U
S2]50] M= AlZH(ransit time)S 0], HS H=
Al ste] wWnlel A AS (diverticulosis) & 37|
w°] ®rh(Choe M 1992). T3t dZF F=HEW S
Fo] @xif(enkins DJA et al 1978) TS| S
ZtH(Anderson JW 1986) 1 ¥4 3tk Ao {7 AR
FEAFSHS o]y w32 AT AT (un ERS}

o
TIEHOo =

o W& b1 o

Kim KA 1998)2 u|Fo] Hol M7jwe Adx2 Arlsto g
A o] w315 AAAA ARSI £ S AL

2 AREh, AdE duppwe] pHE 5052 e} oRd
Wge =,

Korean ], Food Cookery Sci. Vol 29, No. 5(2013)



504 =mazol - 2y

[ol
Ofok

ax
aT

Table 4, Total Dietary Fiber and pH of Cheonnyuncho fruit power

Classification Contents(%)
Total Dietary Fiber(TDF) 39.13+0 40"
pH 5.05+0,01

Y Mean * SDTable

3, HUE FONETS Wyl AD|Ho| sEg 2
Adzx duldds ke Ar|we #E3d Ads

Table 59} 2t} FEIFL FH7To] 3.1 7P =71
vehten], Hdx ko] WoldaE o4 2(p(0.000)
ko] 129 F7bol 37.00E 7P B FRIFS HY
o olEd Ak “EIdE VIR AVHel A A (Lee
HJ9} Back HN 2004), WEH I3} #e] B A7k 427
ol #3 AFKim YC 52005), & FLS Hrigk Ay
of B3 A(Yoon SJFF Lee JH 2008)0lA FAlze] H7}ako]
S/HETS FEEF] Sotxlts Aot A Ykt

Table 5, Moisture content of Sulgidduk added with Cheonnyuncho

fruit power

Sample Moisture
0% 4317+0.76"2
3% 39,6740.76"
6% 38.83+0,76”
P 383310.76”
12% 37.00£0.50°

F-value 51,177‘“5)

Y Means + S.D.

? abcdeMeans in a column different superscripts are  significantly

different at 5% significance by Duncan's multiple range test
¥ p(0.05, " p(0.001, " p(0.000

4. Mol W pHel tHzt

Adz duidds 7R 2719 o, 24, 482130 2A
=

A% 0AIRE A FA7REY] pHE 6,012 7Pg Eokow,
2%E 7kt d71ge 56308 Jeht viake] 718
2 AIE 7l 230 2(p0.000) Srolxlth o|¢} 7 A=
ARPREE A7 Ad719e] FHLim JH 2011), SEEVEE
A7ket A7]He] A7t (Lim JHS}F Park JH 2011), 52k & 7}
3k A71me] ATHKim WY 2012)9} FUg IS ®doh

A7k AZbo] F7MEEE HWE AZoA pHE folEow
(p€0.000) ZAdtgou HAdx dujRde] Hylgko] @old
= pHO| FHhFEo] FolA= AFE et Enper A9l
F AulE o] g3 AEF AToME Fo] F7IESFE, A
Zbo] AHSFE pHyt ropxlon fupet A0 duje g
o]l =L&4E A W pHY A7l Yy doiwt
E‘rl 6‘]—23,\13}(Lee HG & 2002).

S 2 F 22 83 A A 297 A 5%(2013)

AE AT Tl Ldoju= diREe] pH Wske 23 Y9
T Wstel whE 7 ARl ok 84 =Tt S7HH
o] pH7} "olxl= s dek=d of2fd Wale axo 2
g3t de] gafee] FFE S ¥ ohdet AFE HEe=
FEFE FL Uk

upeba] A7jEe] Hdx duiEes Ao sA "ol B
Wk PGAA de A £AE e S Ao

2} Algg,

Table 6. pH of Sulgidduk added with Cheonnyuncho fruit power
during storage at 20C

Storage time(hr)
Sample F—value
24 48
0 6012001™M  s90x001™ 574001 | 16703337
3% 5.92+0,01" 5774001%  5644001° | 1686333
6% 5.8620,00™ 5.68+0.00™ 5.56+0,01% 6283.000
%% 5.7140.01™ 5624001 5504001 999,000
12% 5634001 5554001 5.45+0.00™ 1140,500"
Fvalue 2626000 2097.125" 1487.500"
Y Means + S.D.

2] "DE. . P . . . .or
2 ABEvreans in a row different superscripts are significantly different at

5% significance by Duncan's multiple range test

P%NMeans in a column different superscripts are significantly different at
5% significance by Duncan's multiple range test

(0.0, " pc0.001, " pC0.000

5. XZol| wE A4xof Hzt

Az AREe Ak A7EE o, 24, 48A70] w2
A5 24 AE (Table 7)7 20,

A 0Nzt A, WEE UERiE Lightnesghe Az
Quire] H7lgo] WoldFE 91402 (p(0.000) 43
o3, A Agke] Aold5E mE AR 1gtel FHsHYE
Y olsh ge Avke Azrol Aol et W Eele] ¥

o] THYY] wEoZ AlREHW W& sl Hrl dr|ge]
7 (Yoon §J & 2005)9} FAS A H )

HATE YeEPE  aRedness)@td =S Yehle
b(Yellowness)3Ee Hdzx dujde] Hrlgko] wolaAf=
Alg 7kl §-o)F o 2(p0.000) F718R= AgS Bt A
dxol duf= AHMY betacyanin® 9] betaxanthin© 2
EFEE betalain MAE FHele Aoz 4#A J=dl(0h
SR9} Lee NH 2001), o] wiitoll Wz duitde] 7ol
ol A4 agk¥ byto] 7 Zo= AlR L) oo Ze
AdE Adzx dvildd A7F F99 AFKim M) 2007), 9
dx2 H7 27" AF(Kim GB 2007)9} ¥]Z=8t AdFo]9]
o AAEE AF 24AZAE Adx dujEge] Hriekol
Bolda=s AR gkl #2H(pc0.000) AolE HIS
A 48AIEEE AT Lee SY 5(1989)9] ATollA
A Aol AESHE obgAe] B3 AFelA G FtE
A7} betacyanin M B3 ¥R @37} 9lom, 30T olA]



Table 7. Hunter's color value of Sulgidauk added with Cheonnyuncho

UANIVAA A&t BuEglth Chung MST Kim
KH(1996)& AQ17e] F& dujolA] %3 Betanine Mie
pH7} SolA|H AAwrL sty Baskgint. ole A%
Alzko] Hojflol| we} A87} AbstEHA pHYL wobd A A
=7 A" Ao Alsdth E3F betacyanin AAE pH
4.0~6.0914 714 etdH ol AT HAF(Lee SY § 19895
sgoz HAdx AV|EE AR AZPE AE p
5.0~5.9 W] Qboll &tnz HA Aio] QkgAd SHoAE
Agaictar Als )

T

fruit power during storage at 20°C

Hunter's Storage time(hr)
color value ample 0 24 48 Frvalue
0% 74.08+003" 842510.01™  89.42+0.02" | 470288914 "
M 568240107 68.03+0.03" 70.69+0.02" | 47639.378"
O 4312£003%  59.090,03%  60.79+0,01% | 413988452
: 9% 41794024 53994003 5635£0.01 | 9218053
12%  4079£013%  50.08£0.01% 50502002 | 154461
Fvalue 35245011 555034 (97492
0% 3914003"C  5391005% 6361001 | 4700.839
3% 182240077 2025+0.02" 1984+004% | 1601758
6% 22181001°  24.63+0.03" 2355003 | 6281492
! M 22964003 26002006" 25471001™ | 5933475
2%  23241017% 27417003 26314001™ | 1500994~
Fvalue 30195595 161505256 354794247
0% 476+0057  234+002%  1794001% | 8733442
3 79610047 862+0.02% 9654004 | 1726124
O 1034£012% 1066003 10804002 | 31,671
’ 9 118340.12"  121940.03” 13058004 | 200932
12%  1316H004%  13924009™ 14441004 | 336614
Fvalue 4750198 27807.608 71425033
U Means + S.D.
2) ABCD.

3)

Qe

EMeans in a row different superscripts are significantly different at 5%

significance by Duncan's multiple range test
abede.

Means in a column different superscripts are significantly different at 5%

significance by Duncan's multiple range test
p<0.05, " p(0.001, " p¢0.000

6. Mol WE 7|AN Sdof e}

Adzx duRds Yriet A719s 0, 24, 48217kl 2A
ZA3} Texture W3 (Table 8) 3 7t}

7% (hardness)= =318 71 A B e 542
2 zIdle F37kre] 7P =%a ddx g &
71FE BEFE FAHOoZ(p0.000) RolAE AES HA
th 20T AFeA 2442 A FRE = T
ol Hdx dujEds H7RgE 7" {914 91(p<0.000)

HAZ goj2Ls AHUIE Av|Hol N & 22 505

ztolg Bty F3H7Rr2 A% 2441740 hardness7} w23
7Bk ARs Hola gloy Hdx duiids AUkt
A71He b vls) AAS] SR AR Holil
ek Z7lele Adx GuiET Hrld g 2 o)z} ¢l
Ao, A7Izke] dojRle| wpet Az duidel U=
Al =3Pt AdHE A & F sk o] B A

SHrE Aol Adt i AT
ofs HelE ek FHPark My 2005) 2 WA 7] (Choi [F}
Kim YA 1992) ZZ¢] Zstg WAgth= Hael gt}
Choi IJ¥ Kim YA(1992)¢] 2Jo|d§-2 H7|g wiAdy] ¥
A Ael gefde & AdTh

23/ (cohesiveness) > 21F<] FEE FA3= WHd 4
Goll dagh oz Md7|He] apxl AFdo] AHmel #o]
Atk Z7lddle T3] 7P ol ddx dujEds #
7kek Ad7)Ee] o)Al AolE eIt 20CellA A%
264A 7ol F7REY Adx GujRd 1202 F7IEE A7)
2 foHel zfolE HolA| gkomn, A7 48A7tell= -
HA7kro]l Mg = Jeider Hdx dujRus e
47193 2 A1(p<0.000) 2tolE YERATE Hdx duj
wo] Hrleke] SIS EolAle A Holi glon
AZ717ke] AoHFE FoJH 22 (p(0.000) FHadE B
Holi 9t} ol FF/IFEE UK A7l AT (Bae Y)
9} Hong JS 2007)9} fFARHAl UERSTE.

EHA (Springiness) & A 0A7kollE 7kl 80.528 7}
A Ui ddx gejide Hrike]l eSS
FrolH o2 (p(0.000) HAadHE AES Holw Utk 20T A
ZollA 24AZbollE 7T Az dviRds Hoket A
7ge] AL FoH 02 (p(0.000) Fadhs AFS Holn
Atk 4sAlRtell= Az dulEd 120 Hriek Adv|mol
48482 7P B JEhom, RE AETE foHoR
(p€0.000) Fadhk= AFE Hola v} o HEAE 7t
& Ad71He] A7(Cho B F 2000, FRe7HE F7F A71H
o] AT (Hwang SJ& Yoon §J 2006)2} FAKSHA LERGT).

724 (Gumminess) A# oAl E FA7FEo] 490298
7V 9 Yehgten], Hdx dujRde] Hrheo] Fride
= A8 2l #9402 (p0.000) F7I8FAICE A7 2441
A 12%E AR A7EE AR BE ARN STeh

BEFE Bon, A% ARt BE AlRN Hadhe
A% B

B A A (Brittleness) S A oAbl E E47Eo] 71
A Yebg Hdx GulE 306(6%(9%(12%2] o7 H
ZA(p(0.000) ol Holn Frlaldct. oA Adx ¢
el Hrieko]l F7IEE FEgEFo] TASHHA 2A
o] ZAgtgo] ekafar] WEoR AlmEY 254 7 A
Vs gt Adr|ge @3 F(Chae KY¥F Hong JS
2006)9M = FARSE Aotk A 24417 Al 12065 7}
3 A7|ES AeE RE AR BAPAo] Frtele A
S Holow AR 487l RE AROM felze
(p€0.000) Fra3le] AT fARE A UER

o

w
9]
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Table 8. Texture properties of Sulgidauk added with Cheonnyuncho fruit power during storage at 20°C

storage time(hr)

Texture properties Sample 0 o 28 F—value
0% 6028.06 + 23359 15565.50 + 578.02" 23311.05 * 886,05" 574.639"
e 30 540478 + 339.58™ 13146.88 + 221.71"° 21003.86 + 649.70" 922.690"
araness y . . .
(/) 6% 488272 + 9651 1195177 + 82577 1730521 + 912,77 229227
m » . o
9% 4866.04 + 114,33 11046.41 + 32336 1324127 + 512.73% 446,060
12% 464628 + 117.83" 938840 + 404.23™ 9869.33 + 385.29% 230248
F-value 23467 60531 184944~
0% 35.05 + 0.66™ 2889 + 097" 1456 + 0.77°C 505859
3% 43.66 + 1.45% 2056 + 0.59¢ 888 + 0.22° 1132640
Cohesiveness ; bA B _ beC
0 6% 51.67 + 0.66 2314 £ 153 1059 £ 1.23 932.489
0, .
9% 5048 + 2.00" 2364 + 116" 1112 + 103 568.832
12% 5743 + 119" 2935 + 191 1181 + 1.10™ 758.800 "
F-value 132,015 25684 14,6117
0% 8052 + 230 7679 + 207" 6626 £ 343° 73.603"
3% 7556 + 1.20™ 67.06 + 195" 60.74 + 038 55334
Springiness an " _ B
o 6% 6369 + 176 63.33 £ 1.92° 5221 £ 177 38.739
0, . . Sk
% 68.44 + 087 58.64 + 0.49™ 49.09 + 1.88° 186.873
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