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Quality Characteristics of Sulgidduk added with Aronia (Aronia melanocarpa) Powder

Eo Jin Park

Dept. of Hotel, Food Service and Culinary Art, Catholic Sangji College, Gyeongbuk 760-711, Korea

ABSTRACT

The purpose of this study was to optimum the desirable mixture ratio of aronia powder to rice flour for preparation of
sulgidduk. The moisture of samples ranged from 39.93% to 42.80%. The pH of samples decreased with increasing amounts
of aronia powder. L- and b-values decreased, while a-value increased, with increasing amounts of added aronia powder. As
the level of aronia powder increased, hardness of samples decreased while their springiness and chewiness increased. As aronia
powder content increased, 1,1-diphenyl-2picriylhydrazyl (DPPH) radical scavenging also significantly increased. Scanning
electron microscopy (SEM; x 30) showed that air cell size on the sulgidduk surface increased with amount of aronia.
Consequently, the addition of 3% aronia powder to rice flour was determined to be best formula for aronia sulgidduk in terms
of sensory qualities such as appearance, flavor, texture, taste and overall acceptability.
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Table 1. Formulas for sulgidduk added with aronia powder

(®
Sample”
Ingredient
Rice flour Aronia  Water Salt Sugar
S 200 0 50 2 20
Al 198 2 50 2 20
A3 194 6 50 2 20
AS 190 10 50 2 20
A7 186 14 50 2 20

V'S : Sulgidduk added with aronia powder 0%.
Al : Sulgidduk added with aronia powder 1%.
A3 : Sulgidduk added with aronia powder 3%.
AS : Sulgidduk added with aronia powder 5%.
A7 : Sulgidduk added with aronia powder 7%.
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Olished rice

l
Soaking rice for 12 hrs

l

Straining for 20 min

l
Milling (rice flour)
l

Mixing (adding of salt, aronia powder, water and sugar)

l

Sieving(20 mesh)

l
Steaming(at 100°C, 20 min)
l
Sulgidduk

Fig. 1. Procedures for sulgidduk added with aronia powder.
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7189 g% 24L Lim JHQ2011)9] HPES Faslo]
Z+ A8 1 g& 75 10 mLol| 42 3|4 sle] 783} AJ71
& o ZHWhatman No. 2)3} o] & F=A|(No. 2313, Atago,
Japan) & 33] S & FFFP o= YERHUT.

5. DPPH 2i0& &~H=s

A7H o] rtshd S Lotz AR 10 g7t oleE 20
mLE H7lsle] wikAlA 44l 2e2]3k & DPPH(1,1-diphenyl-
2-picriylhydrazyl, D9132, Sigma, Germany) 0. mM &2}
33t 308 ¥ 517 nmollA FF=E S8 atst
B AR 89t 22 49 desS TR ol A
Aok vlaste] vt o] £85I

arst A %) = 1 — (A/B) x 100
A AR 7Y ERE B . BaEsTe Eaw

6. M- =X

AziEe] A% %2 F3AAA|(CR-400, Hanseung E&I
Co. LTD., Japan)E A}8-3}] L(lightness,
AA ), b(yellowness, T E)gt-a 33] RHE =4 &, 71
T3S UeRT) o] o AMS-E= EF Ph(standard plate)-

), a(redness,
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L7k 94.60, agk —0.01, b3k 2.76°]1Ach

7. Texture &3

718 9] 22 2N (texture)-= rheometer(Compac-100, Sun Sci-
entific Co. LTD., Japan)E ©]-8-5}°] mastication test(mode 21)
2 7 %(hardness), -2-%14J(cohesiveness), B+2A(springiness),
#1824 (chewiness), 4174 (brittleness)= 33] WHE- =33}
of Fagez ettt 5% 21 Fo] WS plunger
diameter ¢ 10.0 mm(No. 25), I A=Y Ze]: 7.5 mm)
75%, load cell 2kg, table speed 60 mm/min, sample Z=71-2
30.0x30.0x10.0 mm=Z =% 3}

8. FAL MAL Ho|d ZH(SEM)

718 S —85C deep freezeroll X SAAZ & 54 A
7](Claen Vac 8, Hanil, Korea)E ©]-&-3lo] 24 A|7F F<t
ZAZAL 54 7AZF3% A]|8E gold ion coatingS. & ¥ &
T A} A AF An)7d(S-4200, Hitach, Japan)S.& 5, 10 KV 7
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2 Wi o 22ty A= mjAReH, dr|He] &
A 540 dal 54 A=t 7IS=E 74 A=W el &
o, 7k 54 H7b Al 18 (bad or sligh) 0.2 2445 &
o] 7=t kx| oz, 74 (good or much) &2 AFE 7Fe
7} ZeiAls s YeRloH, 7ak AL Al 7SR w2

10. &4 2|

471me] 53 Aok B B, O 09 230w

El HOFAlo}F B4R S
can’s multiple test)ol] 2lsll Feld HA S e, RE &
A

S|

Al AA7E S SAS package(release 6.12)5 ©]-&3fo] &
shath

ofuo} ¥l WL GF A/lwe S G,
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pH 2 YE=& Table 29} 2U) 5 ek olz2 o} 37}
T7h42.80%5 7HE A Ve oM, ohRufol kel 7t
Fo] T/HEFS RFol A2 (p<0.001) Aadhe AP Hol

olZu]o} Bt 99 H 17} 39.93% % 7Y BhAl VEbT)
ol& gt AF= Lee IS er al(2008)9] ERtE 228 H7}sl
A71" 3 g A B B9 718 A7]E (Yoo KM
et al 2005), 1A Zx Gr] E4E M1 A7]H(Jang SY et
al 2013)°4 FAFe] HrleFo] S/t S Fi ko] v
ot Aol FAH vElsth o= o2y o} i A
71 A7 "ol ALg-gh gl 7hRe] i gheFo] 42.54%, of=
Yol o] i FEe 18.6%= W 7HRe| Hls) Fi &
o] v olZy o} B 1S SUIESE A" &
B ko] 23X 7AaEE Zom Almdnh

ofzuyol w1 A7t 4719 ef pHE FH7H7E 6.04% 7}
7 =7 vehskon, okzujol £ 1% H7F A7 5.64,
3% H7F A71H 4.57, 5% A7F AN 412, 7% HA7F A
718 -& 3,98 ofZo} T HUlo] SV E folA o
2 oA THp<0.001). ©]& H&7FF] pH7F 5.200] 31, o}
Yol #29] pHe 3412, ofZYo} 29| pH7} W& 7FF<]
pHET} Grof, of2 o} Bk Hrleke] F71ed45 A7H9]
pH Fto] Stolxl Aoz AlgHT) 0|9} 2 A A5
S 718 47" (Park & Shin 2006), ERFE B 7} A7)
W (Hong JS et al 2008), 2k 22 H7kek A7]¥(Kim
HK et al 2013), BIEQ 7}F2 H7Fe A7]19(Yoo & Ko
2014)°] Ao} FLS A BATh

Table 2. Moisture, pH and brix of sulgidduk added with aronia powder

Sample"
Properties F-value
S Al A3 A5 A7
Moisture (%) 42.80+0.532 42.57+0.58" 41.83+0.06° 40.36+0.05° 39.93+0.55° 12777
pH 6.04+0.04° 5.61+0.02° 4.57+0.01° 4.12+0.03¢ 3.98+0.01° 4,554.23"™
°Brix 1.17+0.06° 1.37+0.06° 1.58+0.03° 1.81+0.01° 2.00+0.10° 94.43™"

D Refer to the comment in Table 1.

? Means in each row with different superscript letters are significantly different (»p<0.05) by Duncan’s multiple range test.

s

* p<0.001.
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2. DPPH Radical &~H=

of2uyo} & A7|= 2] DPPH radical &A% 57 A=
Fig. 29} 2t} F77F 36.36% = 7H wokew, of=
of B 1% 7k 718 53.25%, 3% H7F A71H-E 61.64
%, 5% A7} A71H-E 65.82%, 7% H7F A71H-E 71.23%=
oo} £ o] IUIETFSE FolHom STk A
2 BATHp<0.001). o]+ Akt &4 AYa e vt
L 335 A7]"(Shin JH ef af 2010), V| ES] 7}72 H 713
71" (Yoo & Ko 2014)2] A7 Avel= AX]3IAch Hwang
& Nhuan(2014b)9] o}ZUo} E2-& 713t AL &Fo| At
st & AaoA of2Yol ' 1~5% 7 Al 3449~
75.10%2 HET47.11%)°l ¥]3)] =2 DPPH radical &7 &
hea 304 IS 7 AL e ARE Hrlske A7
Follie H7tEol S7Mda= drtsbdo] A4 vE
%‘ = 941t} Hwang & Nhuan(2014a)2] o}z o}
FEE9 grtslsol ] AlZ2] DPPH radical £27%5 65.5%,
ABTS radical 275 61.7%, superoxide +°]< ] 47
DA E 52.1%= Z2|HEsiehE, SehieolE, 0}5*1
ofd 5o Aelgy Edo] FrHel e itstes B
thal Haskeivh whebA ofzuol £ b Al A7]H e

71578 & d¥e vehd Zo® Alsdth
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Fig. 2. DPPH radical scavenging (%) of sulgidduk added
with aronia powder.
! Refer to the comment in Table 1.
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2% Ao g2 YERLTHp<0.001). ©]& 7 =xK(Hong HJ
et al 1999), B2 7+ B (Kim GY et al 2006), A3 s} £
Z(Hwang SJ 2013) 5o] A71H Az A TE& 3 o}
& FARE AUletd "2 AT A Hrtako] S
Lgto] fagitts A Aol st A Biom, 9
Az A FARE H7HE 75, gavtes vhe A7)"
H]gﬂ L%kol 71—/\51-14_‘:. 74 _g_ ZI: %\oﬁ;} ZJAHI:O] a%}\-o
ofg2 Yo} #8E H7ETE F UERY, ofZY ol £ 7%
A7F 719 elA 20060 71 e AMEES BT of
€ ol=Yold] o] de H2M9 FEAlopd A4
ogt Ao AR EH, of2 Yo} FE-S 7 A X5 (Hwang
& Nhuan 2014b)e] A& Hrleko] ZI1E4E 2o
ZJAHI:E E_oﬂq_ el }-S Z]‘r‘_ 9_‘—4 ;47]_ 7]
H(Hong JH et al 2003)3} 2Ff 71 27" (Kim HK et al
2013)°] A7} T A2HE VERTh SAEQ] bake -

A7V7E 5572 7P EA vER e, of2yol i 7%

JFU

SAFE A

A7} A71"o] 0222 71 @A YER, of2 ol B A7}
3, AT =X ko] Z7}aE 3P Zlo] FojAH o g 7HhsteE A
Table 3. Color values of sulgidduk added with aronia powder
Sample”
Parameters F-value
S Al A5 A7
L 77.19+2.56* 64.48+5.84° 54.55+1.57° 50.60+0.51° 41.99+0.93¢ 6337
a —1.17+0.03¢ 4.40+0.89¢ 14.51+0.29" 15.07+0.76° 20.16+0.45" 689.14™"
b 5.57+0.05" 2.04+0.22° 0.33+0.02¢ 0.24+0.05¢ 0.22+0.03¢ 1,524.50™"

D Refer to the comment in Table 1.

Y Means in each row with different superscript letters are significantly different (p<0.05) by Duncan’s multiple range test.

* p<0.001.
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HTHp<0.001). Yoon HS et al(2014)¢] o}z Lo} Huk-s 3
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4. Texture &%

ol2uUo} B Hrlste] A3 A71H 9] texture A}
£ Table 49} 2t}

719 ] 7 E(hardness)= 2159 FEE HFA7]=H 2
238 3(Lee YH et al 1974)2.8 F-H7}77} 653.61 glem’ &
7V ke, of2yo} B M7t 452.00~564.07 glem’
2 UehY, o2 Yo} el Hrteke] St E folAo
2 7HasleE 43S Bthp<0.001). ol EaHAULE H
7} 471" (Cho IS et al 2002), A Z Gull ¥ 7} 7Y
(Jang SY et al 2012)3} FAFSF 232 BT} olZ2Yo} &
2 H7hto] thzTrel| Hs) AEst B o] fE ofRY o} &
I 2A 9] fructose, dextrose?} B So] Z7}slo]
o] AE Alolof] Eolgo2HN W Frolro] | o
HeAE 7710, ARE e 2 AteEch

&2} Y(springiness)= 2]%-¢] & "ol Y71 W] 2 9]
o] AAHN S wf A<l Fe= A3}
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ofzo} ¥ Hrlde] 7SS fojdow
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A 717 7} A7]"(Yoon SJ 2007), ERIE B H71 A
718 (Lee IS et al 2008)2] A<} H]<=3t kS Bt} A
71" o] S A o] gAt A7]et & AEe] 74 Tl
e} FFe et dEA e ™(Ryu KY er al 2008), 3
7t = FARRE Qe & HdEe] o] AME, A s
ShrE Aol wep B/del 2ol 7t A B d a1l
Hozgt AR E Y. -3 (cohesiveness)= 22| e E +

HOoFA o} RATHEETE

go = 7P S vEhston, ofZuyo}l & H7hFo] ot
Aol me} v S7keke B3 Balou, AlETt o3 A
ol WehtA] &kt R (chewiness) 4 F& A
= AE7A e 875 E dUA R of2Yo} 2 A
Tkl FVEE felH o R EA Ul THp<0.001).
374 (brittleness) ol 2o & Te, FH77}
1,226.20 kg© 2 71 S UeRdaL, ofZyol 25 1% < 3%
< 5% < 7% o= oA (p<0.001) 2fo]E Heolw, o}
ZUo} 1 H7ho] SIS E wole A= Btk
ol ofzuYol T HrtFo] IrMEFE i Tl &

=}
aslwA 24 ve] Agele] ehalzy] wow Andth

5. 0|M Fx 2

ofZujo} o] HrhEre G|k Av|He] TS FAL
AA; An| A (SEM) .= w33 A 3= Fig. 33 2tk 30812
et 7%, Han IS et al(2006)3} Park YK et al(2011)2]
T-oF FARHA A71H-e FARR] AVFFIE 44, A= A
Axlo] 3xd A T2 E At 22E s AL
2 Yehgton, A3 22 7]1FE0] e e s E
AATE FH7ME ] 4] =719 7] Fe] ofE o}
T A7kl vs) 23 vjng A Bovh ofge} &
o] H7bd A7|H oA B7FF Alo]o] 7]o]E ofE o}
2 Qste] A7FE ko] A& Asfste] T3kl v
Aolrto] F3to] GdElo] i, X ek FEF o] H o
A e e ' F Ak ol vgrHRE Aok A7y
(Han JS et al 2006)7 Aakg H7kek A7 (Park YK er
al 2011)914 2] £ FXoM = FAF o, o= FAE
o Aol Alfr= Qlste] 7w Fx9] i} A7y 7] Fo] &
oL == 28 AsEh

_{

¢

LA
30 o fo

T

—
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=

ddthe WA 23] e 3 Eab, T/ 57.31 6. BsZAL
Table 4. Texture of sulgidduk added with aronia powder
Sample"
Properties F-value
S Al A3 A5 A7

Hardness (g/cm?)  653.61£22.09°2  564.07+7.13° 555.66+19.79° 541.60+19.51° 452.00+12.53¢ 52.56™"
Springiness (%) 55.6442.75¢ 59.5240.37¢ 60.67+0.51% 63.27+1.18% 64.4342.01* 13.29™
Cohesiveness (g) 57.31+4.04 58.25+1.47 59.70+0.05 60.24+1.63 62.08+0.73 2.36™
Chewiness (%) 22.28+1.62° 26.49+2.66° 34.23+2.20° 27.40+12.63° 56.05+4.18" 14.12""
Brittleness (kg)  1,226.20+128.55%  1,697.97+157.61° 1,924.77+196.20* 2,183.32+194.57™ 2,348.08+337.42"  12.53™

D Refer to the comment in Table 1.

D Means in each row with different superscript letters are significantly different(p<0.05) by Duncan's multiple range test.

™ Not significant, " p<0.001.
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Fig. 3. SEM of sulgidduk added with aronia powder (x30).
D Refer to the comment in Table 1.

Table 5= ot2u o} i /i Delg A7 9] &5 s Aol = ek 7t Hdew, Als 1F p<0.001
AA A3 2 9] F(appearance), B(taste), H7(texture)ol] o] g+ AA Fel3k Aol Bt} o]y EEA A7|H(Cho EJ et
st A F Al (after swallow)¥} 7] & % (acceptability)S  al 2006)2 EvE A7|H(Lee IS ef al 2008)2] A9} U]
Uehd Adtoltt et A= o2 Yo} B HUleo] F7F SRith wtollA Wil(sweetness) oFRu ol i 7% 7t

Table 5. Sensory properties intensity rating" of sulgidduk added with aronia powder

Properties Sample? F-value

S Al A3 A5 A7
Appearance  Color 2.00+0.05% 2.25+0.46° 4.00:£0.00° 5.25+0.87° 7.00+0.05° 22575
Sweetness 2.50+1.20° 2.75+0.40° 4.50+0.93" 5.75+0.89° 5.75+1.16° 21.277
Taste Savory 3.00+0.76° 4.00+0.75° 5.00+£0.76 4.75+0.88% 425+1.06™ 6.29""
Softness 4.75+0.46 4.75+0.89 4.75+0.89 4.75+1.58 425+1.39 0.32™
Texture Chewiness 4.25+0.40 4.25+0.88 4.50+1.19 4.75+1.32 3.75+0.88 0.52™
After swallow 4.50+0.53 5.00+0.76 6.25+0.88 4.05+1.18 4.75+1.91 0.53"
Appearance  4.25+0.46° 4.50+1.20" 6.00+0.76° 6.25+0.49° 6.13+0.83° 414
Flavor 4.75+0.45° 5.00+£0.20° 5.75+0.88° 6.25+£0.47 6.00£0.53* 11.96™
Acceptability ~Taste 5.00+0.76° 5.25+0.46" 6.25+0.86° 6.00£0.76™ 5.25+1.04% 11177
Texture 5.00+0.75% 5.27+0.46™ 6.00+1.41° 6.00+1.20° 4.50+0.93° 3.66"
Overall 4.75+0.89° 5.13+0.83" 6.25+0.89° 6.00£1.07° 4.88+0.64° 3.35"

! Sensory scores were assessed on 7 point scale where 1 = extremely bad or slight, 7 = extremely good or much.

? Refer to the comment in Table 1.

» Means in each row with different superscript letters are significantly different (p<0.05) by Duncan’s multiple range test.
™ Not significant, =~ p<0.05, ™" p<0.001.
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A71Ho] 575 7P ko, ofm o}
2 frol#Ql Aol & B Th(p<0.001). 5
© FA7HG.00)° Blel ofzuyol £ kol 4.00~
50022 A Yepgon, of2yo} B 3% 7k A7y
o] 71 A H7lE A Aol A E53 % =(softness) =
o2 o} B H7IeF 0~5% AlFolA Al =] Ao
e, AlE ZE el st Akl 7t gllem, 23]/ (chewiness)
g of2 o} B ATtk whet Al ZF el ARl Apole

- A7} u}
3l Hl(savory)©l| A

9k 0] 7] S o)A @] F(appearance)] 7] EEE olZY
o} Bt 59, H7lro] 625 7P =A VR, 3% > 7%
> 1% > 0% T2 F7FE L 0m, p<0.05914 F2 g 2ol &
veRdt) diflavor)e] 7] oA ofZ o} B 39 o|At
o] Al gollA] Tl el Al zto] glol #Al YErste
UHtaste) ol A& o2 Yol B2 3% H7}F 62582 7 =
vetgth dike] 73R e o2y ol ' 3%t 5%t
6.000.2 =] VERtom, of@Zuo} & 7% o]4F H7kAl A
e 715wt 9l BrhEE A eg et HRbAQl 7]
T E olZYo} B 3% H7F Ar|Ho] 625% M =
Al GEFEOH, 5% > 1% > 7% > 0% =02 EA H7F= ok

A olZyo} Btk 7} 39 M7 Ar|wo] Aukzel #
T H7lA th2 Hrbel vlE] =4 HrkElon, A7Y
Az A 718 E ool ZHAN FFE v AtREh

™

2% d HE

A7 Ay 75 7k oz Yot
o Artstel FA S4E 2A A, FE FF F3Hb
TH42.80%)°1 H]3l] olZY o} B 71 (39.93~42.57%)°]
S vebsten, pHe ofzuol 8 Hrhge] SvMES
e A Bk GRE o2y ol B Aol
ool wel felHo R EA e 2w (p<0.001), DPPH
radical 2A%& FH7} 7o BlE olZU o} Bk M7t A7)
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Ao Uepgrth AEE of@Zuo} ik Mol Frhghe]
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= 7 ARk e AAF 23 ARl 7S otm

ME

[e]
U2 Ay
[e)

oMo} fekiRa s

Yok 23 3% H7F A7 > 5% H7F 7Y > 1% H7F A
718 > 7% A7 A7E > 2T £o2 A FrhE )
ofzyol v H7F A7 Al Al g A7kl Hle &
Ssha o3, vk A A F 24l 7P A 7t
ofRYol & 3% M 7h A7y Az 7P At
o Atagrh

sl

REFERENCES

Bae YJ, Hong JS (2006) Quality characteristics of sulgidduk
with buchu(A4lliun tuberosum R.) powder during storage. J
East Asian Soc Dietary Life 17: 827-833.

Chae KY, Kwon TY, Hong JS (2009) Quality characteristics
of sulgidduk made with different amounts of waxy millet
flour. Korean J Food Cookery Sci 25: 127-133.

Cho EJ, Yang MO, Hwang CH, Kim WJ, Kim MJ, Lee MK
(2006) Quality characteristics of sulgidduk added with Rubus
coreanum Miquel during storage. J East Asian Dietary
Life 16: 458-467.

Cho JS, Choi MY, Chang YH (2002) Quality characteristics
of sulgidduk added with Lentinus edodes Sing powder.
Korean J East Asian Dietary Life 12: 55-64.

Chrubasic C, Li G, Chrubasik S (2010) The clinical effective-
ness of chokeberry: A systematic review. Phytother Res 24:
1107-1114.

Han JS, Jun NY, Kim SO (2006) The quality characteristic of
Bacsulgi with sea mustard(Undaria pinnatifida) powder.
Korean J Food Cookery Sci 23: 591-599.

Hong HJ, Choi JH, Choi KH, Choi SW, Lee SJ (1999) Quality
changes of sulgidduk added green tea powder during sto-
rage. J Korean Soc Food Sci Nutr 28: 1064-1068.

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

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

Hwang ES, Lee YJ (2013) Quality characteristics and antioxi-
dant activities of Yanggaeng with aronia juice. J Korean
Soc Food Sci Nutr 42: 1220-1226.

Hwang ES, Nhuan DT (2014a) Antioxidant contents and anti-
oxidant activities of hot-water extracts of aronia(Aronia
melanocarpa) with different drying methods. Korean J Food
Sci Tech 46: 303-308.



24(5): 646 ~653 (2014)

Hwang ES, Nhuan DT (2014b) Quality characteristics and
antioxidant activities of Cheongpomook added with aronia
(Aronia melanocarpa) powder. Korean J Food Cook Sci
30: 161-169.

Hwang SJ (2013) Quality characteristics of Korean steamed
rice cake containing different amount of red onion powder
Korean J Food Preserv 20: 488-494.

Hyun YH, Hwang YK, Lee YS (2005) Quality characteristics
of sulgidduk with tapioca flour. Korean J Food & Nutr 18:
103-108.

Jang SY, Kim MH, Hong GJ (2012) Quality characteristics of
sulgidduk added with cheonnyuncho fruit powder. J East
Asian Soc Dietary Life 22: 365-373.

Jo EH, Kim MH (2013) Quality characteristics of sulgidduk
added with macadamia powder. J East Asian Soc Dietary
Life 23: 742-749.

Kim GY, Moon HK, Lee SW (2006) Quality characteristics
of sulgidduk prepared by addition of astringent persimmon
powder. Korean J Food Preserv 13: 697-702.

Kim HK, Jin HH, Lee MS, Lee SJ (2013) Quality characte-
ristics of sulgidduk added with Corni fructus powder. Food
Eng Prog 17: 105-111.

Kim JH, Kim MY (2011) Quality characteristics of sulgidduk
supplemented with citrus peel powder. J Korean Soc Food
Sci Nutr 40: 993-998.

Kim MY, Chun SS (2008) Quality characteristics of sulgidduk
with tomato powder. Korean J Food Cookery Sci 24: 412-
418.

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

Lee JS, Hong JS (2005) The quality characteristics of sulgidduk
with the addition of citron preserved in sugar. Korean J
Food Cookery Sci 21: 851-858.

Lee YH, Lee KY, Lee SR (1974) Textural characteristics of

olzuo} 47]He] Fd 54 653

various food products by texturemeter. Korean J Food Sci
Technol 6: 42-54.

Lim JH (2011) Quality characteristics of sulgidduk prepared
with apple powder. Korean J Food Cookery Sci 27: 111-
123.

Park YK, Kim HS, Park HY, Han GJ, Kim MH (2011) Quality
characteristics of sulgidduk with apple pomace dietary fiber.
Food Engineering Progress 15: 250-256.

Ryu KY, Kim YO, Kim KM. (2008) Quality characteristics of
sulgidduk by the addition of fofi. Korea J Food Cookery
Sci 24: 856-860.

Shin JH, Kim YA, Kang MJ, Yang SM, Sung NJ (2010) Prepa-
ration and characteristics of sulgidduk containing different
amount of black garlic extract. Korean J Food Cook Sci
26: 559-566.

Shin YJ, Park GS (2006) Quality characteristics of apricot
sulgidduk with different addition amount of apricot juice.
Korean J Food Cookery Sci 22: 882-889.

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

Yoo SS, Ko SH (2014) Quality characteristics of sulgidduk with
beet leaf powder. Korean J Food Cook Sci 30: 119-128.

Yoon HS, Kim JW, Kim SH, Kim YG, Eom HJ (2014) Quality
characteristics of bread added with aronia(4ronia melano-
carpa) powder. J Korean Soc Food Sci Nutr 43: 273-280.

Yoon SJ (2007) Quality characteristic of sulgidduk added with
lotus leaf powder. Korean J Food Cookery Sci 23: 433-442.

A gmo014d 89 4Y
HE47: 20149 9% 119
A e 20143 10¥ 262



