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The Quality Characteristics of Sulgidduk with the Addition of Citron Preserved in Sugar

Jin-Sook Lee, Jin-Sook Hong
Department of Culinary & Foodservice Management, Sejong University

Abstract

This study investigated the most desirable mixture ratio of citron preserved in sugar to rice flour for Yuza
Sulgidduk(Sulgidduk added with Citron).

The moisture contents were 39~40%. The L-value was decreased with increasing addition of Citron, while a-
and b-values were increased. The pH was increased with addition of citron. In the mechanical evaluation,
hardness was the highest at 0% and the lowest at 26% citron content during the storage period. Cohesiveness
was decreased and adhesiveness was increased during the storage period. Springiness showed little difference
among the different levels of citron addition. Gumminess decreased with increasing citron content. Brittleness
was the highest at 0% level and the lowest at 26% level. In the sensory test characteristics, the color, flavor,
sweetness, sourness, astringency were increased with addition of citron. The softness, moistness, chewiness and
the overall-acceptability were the highest at 20% level.

Consequently, Yuza Sulgidduk with the addtion of 20% citron to rice flour was determined to be the best
recipe in terms of the sensory test results.

Key words : Citron, Yuza Sulgidduk, overall-acceptability

& s &4, FRIY AL, SULHE A,

.M 2 g4 &3 A48 59 489 P THAL o], F=

g AEY A% 2 AR adr dvka Bay

#2H(Citrus junos Sieb)= 2, FEFFE £t I gloH, oWtk Vg & I4HE, LEHE, I
A2 gy 9 5738 EREA XS Lok 48, ol=AE &° €A Atdun SH 2000).

d A FeIH @A S e A LFAY FAE ol 8% 549 dTF2E Kim YT 5(1997)9]

et Aol F=2 A4S ok fAdE 9EFe #AREE ol&F JxAZE, e Kim IC 1999), FA

HIER C7F frEo 1o frAbd ez gheo] A71A Hl(Jang MS 1997), 0}01’*3%‘(Kim SH 52004), 3

Atk Ao AFZAd w=w, citrus XHYoon JY & 2003), GxA L o] && A2(Yoo KM
3 B2 4 4 A FF s 2004) & ‘L’o A7+ E_L Hia e §AE o
&% 7 AEFe2E A, 7Y, 8TEE, 2% Ag
A& 2 A, v‘f'_— zu|gE, BEYsh A 5ol AHE

Corresponding auther: Jin Sook Hong, Sejong University, 98,

Gunja-dong, Kwang jin-gu, Seoul 143-747, Korea Y FALE 1995).
Tel : 02-3408-3186
Fax : 02-3408-3563 He 27 AFY IEHE F IUE 2 EFH O

E-mail : hongjs@sejong.ac.kr

- 851 - dTzel R A A21W A65(2005)



\O
S
oft
>
0%
Ee
2L
i
=)
N
L
o

X
N,
)
1
i
i)
it
ox

Foln FFH oz % dFojth A5 FTH O#
oot 4 AR A4, BdF 58 JAUtstER
FLEHOZ o AF AR ol ARE YE
' Aol BIE Tgs] BrdE EFF AFo|t)
(Z&R13] 1967). A& Fo] WEHQ Hrige @RS
of A8E& Ug] AT A¥ez A5 Hrlel w

Az e W4T T4V, £47], 347,
T, Y, gAY 5 dgsith o8 MR NF
d AAMEE JUbe 2719 digh A3t o o
SHAl BaEa gty 4ol §(Choi I 1992), ZU7HE

S ox

(Kim GY 1999), W A7}F(ChO JS = 2002), ¥y
Z7}2(Jong HS 2004), W& 7}2(Lee HG 2004), W23
7}%(Chang YH 2003), 2@ Park MK 2002), =5
Aol A (Yoon ST 2004), 9158 Q3 e 22 (Yoo
KM 2005)5< #H7Fs A71go] tig dA+ 2art Q)

o, §AZ o83 FAMYY WP ATRIE g
£ Aol

B ATNNE §42 28 Yot QB0 H2o)
g AsAg § 48 BYE4 7so WAL de
$42 gAY Y7o o gauR sk A=Y
o EFEE BAs gFo Hash: EF dANS
AR #AL7E B AF 7 2A4RE BE
3, dAoide dZd Jlqeta Vs we JsdT
YFE BF 22 444719 A3 242 AN
7 gheh
. Mz 2 Bk
1. X2
HEE oAzl Akt 200434 LunE 5
¥ SUE "tEgA FYste AMESE A g2 Xﬂ%
A BMFe AMgSEoH, 2732 HIAY F&
Table 1. Formulas for Sulgidduk added with
sugar-preserved citron.
Rafio SugI:iredlents(g)
Cgc;n Rlc; preserved Water Salt
? powder citron.
0 500 0 50 5
8 460 40 50 5
14 430 70 50 5
20 400 100 50 5
26 370 130 50 5
S22 4313 A A218 A 65(2005)

2+ Aol AR FAE 2004d A
Agd A5 119 stedd Y35t

FAe 528 B 33 A5y
T2 Adstz d9Eg gy
3t 40, 50, 60% = FHY FF -2CTY PFo] 60

g Azxatoen, Zzte

Y A BEHAE 9 ek AAE e
B, o] & B BPF M FUW 50%9 BEA #
AE Ad ARE AT 929 fFAE 27
(Food mixer, FM700W, hanll, Korea)& wuhsjsla] 4@
Az AR&sAT

2. wXIE AUl MolHQ| M=

&2 55 Ao ”3011*1 10A17F =8 3 AXA
3087 EJE w2 ALY 1% A58 Y3 roller
mill-& AHg35he] 23] %—% F 20 mesh Aol W& A&
stk §A9 F7ME2 fA Ar19e Az W
HZ 7] 98] Yoo AR(1984)S} Lee SY S(1986)%
Kim KS(1987)¢] W47 ¥&F g3} Hong JS(2002)
o tW, Kim GY(1999)9) 7Yy 59 AddA7
g 71ELR duddEs & AF 26%0142 Aun

I Polished rice 7 Citron
! !
l Washing (5 times) ] r Cutting

l
rPreserved in sug@

!
[ Draining 30 min 7 |§torage for 60 daﬂ
| <[ Add salt 1% | l

| Milling (2 times) | [ Miling ]
l

] Soaking for 10 hrs—l

|Sieving (20 mesh) W

! - Add 0, 8, 14, 20, 26% citron
add water 10%

| Mixing ]
l

| Sieving (20 mesh) —|

| Steaming for 30 min—|

|

Yuza(Citron)
Sulgidduk

Fig. 1. Preparation procedure for Sulgidduk added with
sugar-preserved citron.
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oAl Ao WSk AF 7 om, o] 2.5 cn €719 A
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3 & 20TAdAN AgsiEs JPAE2 A&
(Table 1, Fig. 1).
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AlRE AR AF Moz UFo] A8 Yie 4
AP 2 Al (chroma meter CR-200 Minolta, Japan)& A}
&35to] L(lightness), a(redness), b(yellowness)zks 273
st} ol AFEH calibration plate= LZko] 96.00, a
Zko] 0.02, bgkol 1.79¢ ¢}

3)pH 2 25 &4

Z+ A|&9] pH pH/fion meter(DP 830M, Dong Woo
Medical System Korea)Z ZFE3I¥ I, BEE= Z A8
9 1 gg ZEF}Y FH5F 10 mLol FAAA A& F
A& FEA(PR-101, Digital Refractometer, Atago Co.
LTD, Japan)E& AM&3}9 2™, Brix% 2 ZEAlskgth

4) 7IAA F4 A
A& AzH SR A 394744 A2 (hardness),
2=
(springiness), & &4d(gumminess), F A7 A (brittleness)-S
Rheometer(CR-150, Sun Scientific Co. LTD, Japan)E &
G Bl AxF g4 AAtD LrlEe 39
S8R en olAL 33 whE& 9t

Rheometer®] &7 sample size(6x2.0 cm®), full scale
4 kg, table speed 100(mm/min), chart speed 30(mm/min),
adapter diameter 0.5 cm$ic}.

52 ’d (adhesiveness), 23 4 (cohesiveness),
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A (color), F(flavor), THok(sweetness), X -2 4k(astringency),
Aldk(sourness), ZZ3HH T(moistness), FLHSFE
(softness), 4 & d(chewiness) 0.2 ety Fret & 3
P HFTHo=E HAAAHQ 7]F X (overall-acceptability)
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7 Agol 9L 4PAIHE SAS ZzaAg g
ded EAAY YoM, ANOVAS o] 3o RAE
4 908 5% $F14 Duncan TH5H9 AEE A
ASATHA BT TAY 2001).
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81.58~93.45%, ZTHd)
1.47~1.54%, A 0.18~095%, J)EIFIF 0.65~
0.46%, ©43% 576%% R IE 3 TtHChi EJ9} Che
JS 2003). FAE A7IHel Hrbszl A& 609t 7
st 72 vkl A S FETFo] 42.74%,
92 6 Brix%olgen, pHE AZA 3.36~349 H
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(Joung

HS 1995), o3 (Hong IS 2002) 59 ATl A
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gt Zzoltl. A% (a-value)9t M E(b-value)ye FH7t
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rl

FAE Frtek 4719l pHO FE+= Table 49} 2

pHY 2% dxFL 51900809 FAAMNEY F
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Bolon Hrpgo] SIS Aol Fede ¢
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S 2003)7% Wdx 7hE F7F WAd7](Joung HS 2004)

Table 2. Moisture contents of Sulgidduk added with

sugar-preserved citron.

Ratio of Citron (%) Moisture contents(%)
0 39.68+0.66"
8 39.48+1.74"
14 40.47+0.40°
20 40.57+3.17°
26 40.68+0.93"

AAE M5d ZFES el
orolglom FAATE Fbe
wat 0.5, 0.7, 1.0, 122 Vet

5. 7|71|JH ZAEY
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Table 4. pH & Brix content of Sulgidduk added with
sugar-preserved citron.

* Means in a column by different superscripts are significantly
different at 5% significance level by Ducan’s multiple range

test.
Means+S.D.

Ratio of citron(%) pH Brix
0% 5.19 0.1

8% 5.13 0.5

14% 4.89 0.7

20% 4.68 1.0

26% 4.36 1.2

Table 3. Color value of Sulgidduk added with sugar-preserved citron.

Hunter’s Ratio of citron (%)
color value 0 8 14 20 26
L 91.6 +2.5° 86.54+1.65° 83.32+2.73% 81.52+0.81° 74.78+1.36°
a 0.87+0.05° 1.80+0.07" 1.88:+0.13% 2.08+0.17° 2.29+0.19°
b 6.330.25° 10.64+0.36° 13.09+1.19° 15.09+0.74° 17.31+0.78"

abcde

Means+S.D

Sz #ehe] A A21E A 63(2005)

Means in a row by different superscripts are significantly different at 5% significance level by Ducan’s multiple range test.
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Table 5. Texture properties of Sulgidduk added with sugar-preserved citron during storage at 20 C.

% - 2%

A

Texture Storage time (day)
properties 0 1 2 3
0 16.39-+0.18" 73.71+0.95" 105.86+1.59" 195.13+7.34°
Hardness 8 14.45+0.07° 65.32+0.17° 106.04+2.65" 113.55+1.81°
(gfcm) 14 11.49+0.29° 50.40+0.67° 95.87+3.14° 73.13+0.32°
(x10%) 20 10.54+0.40° 28.77+0.51° 52.59+2.07° 48.05+2.95°
26 10.40+0.08° 20.08+0.30° 37.12+0.14° 35.77+0.11°
F-value 372" 46.15" 6.63" 939"
0 -8.33+0.58" -18.33+1.15° -74.67+3.79° -83.00+13.45°
Adhesivencss 8 -12.67£1.53° 27.33+4.93° -72.00+7.00° -126.00+5.29°
© 14 -13.67+1.15° -52.33+9.45" -83.67+23.67° -125.33+3.79"
g 20 -16.00+3.46° -47.3345.13° -81.33£9.29™ -144.00£9.54°
26 -19.67+0.58° -87.33+10.79° -104.00+2.65" -167.33+3.21°
F-value 16.09” 41.66" 3.32 4427"
61.73+4.37" 55.88+1.67" 59.67+0.22" 46.73+7.76°
Cohesivencss 8 61.56+3.60" 42.61+2.82° 18.04+0.57° 12.15+1.15°
%) 14 60.13+3,28" 41.55+3.22° 29.37+4.27° 21.97+0.20°
20 55.86=1.87" 4343+326° 28.57+4.83° 19.09+0.94"
26 50.44+3.52° 33.75+2.39° 30.93+2.38" 24.14+1.37°
F-value 592 2530 58.46" 39277
0 71.57+3.47 86.44+0.79° 87.55+12.73" 85.62+5.96"
Springiness 8 69.81i1.44: 57.77i1.16: 51.91i2.06: 32.8512.94:°
% 14 70.27+1.97 M.23t3.69b 52.85+6.83 41.72+2.44
20 74.86+3.78" 66.33+4.27 57.65+1.95 43.98+1.28°
26 69.42+5.13" 59.55+2.25% 33.83+2.10° 24.13+3.09°
F-value 1.25 50.76~ 5545~ 4795"
0 31.52+1.22° 163.51+3.01° 178.95+12.96° 280.13+2.66"
Gumminess 8 29.08i0.78‘j 86.50+13.29" 86.44+0.79° 85.21+3,.32"
14 20.99+1.78° 72.97+8.07° 79.67+20.26° 55.93:+4.04°
® 20 18.45+1.18° 35.58+5.04° 49.45+3.75° 31.28+3.81°
26 16.14+1.13° 29.02+1.68° 23.33+1.18° 13.12+0.54°
F-value 857 15.63" 87.80" 35.55"
0 21.81+0.88" 140.07+3.09° 129.16+4.78" 197.28+17.91°
Brittlencss 8 20.61+1.27 58.31x1.31° 64.01+6.62" 35.43+2.38°
14 14.91+1.50° 50.66+6.62° 63.04+47.10° 23.71+0.72%
@ 20 13.80+1.24% 20.03+6.62° 20.99-+1.78° 10.69+2.09
26 12.01+1.30° 17.65+0.76° 25.72+3.00™ 2.65+0.58"
F-value 3.58 58.44" 12257 2973”7

abcde

** p<0.01

Means in a column by different superscripts are significantly different at 5% significance
Means+S.D, * p<0.05 :

level by Ducan’s multiple range test.

27 A (Cohesiveness) S A& 297 E A 9)stns ¢4
A7vgol BE&FE #ade Aol ol #2
A= Hong HI(1999)9) 712545 2718 47197
Cho JS(2002)9) EIXHA7IFE F7Me 7199 A+
S fAreE Folth. &9 /d(Springiness) S A xH &
2 BAUbE 20% FA7LEAA 748622 M A U
B 26% ATFREAA 69428 74 A et
U #3 ZA7tgol wE Alg7e §935 Aol g B

o]zl &skth Kim GY(1999)¢] #d7bE AV
Zholl mE F93AQl Aot s Haustdch 3
) (Gumminess)2 AwtH o7 AZAFHE HAZ7]
Wl F287E 0%oA 7bE wkow §x3Ast
26%°0 4 7HE g2 AFEE YT Yun SIS
(2000)2 ©sdr fArbgo] JITFEFE FHHo) At
HE A7 BRI Lim YH SEQ002)E ol
o] AriFol BE 2 wolare FFAHo) dA U
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Table 6. Sensory characteristics of Sulgidduk added with sugar-preserved citron.

Sensory test 0 8 20 % F-value
Color 1.00+0.00° 2.40+0.52° 4.00+0.94° 5.40:0.84" 6.40+1.35" 64.90"
Flavor 1.00+0.00° 2.10£0.57° 3.80+0.79° 5.300.67" 6.700.67" 116247
Sourness 1.00+0.00° 1.90£0.57° 3.30+1.06° 4.80+0.79° 6.30£0.67" 50.78"
Sweetness 1.00+.00° 1.80+0.42° 3.90+0.74° 4.90+0.74" 5.40+0.57° 26.18"
Softness 1.10£0.32° 2.30+0.67° 4.40+1.26" 6.00+0.67" 4.70+1.89" 28357
Astingency 1.20+0.42¢ 1.90+0.57° 3.00+0.67™ 3.90+0.74° 5.60+1.17° 17.28”
Chewiness 2.20+2.10° 3.40+1.43%™ 4.50+1.08" 5.60+1.07" 4.60°+2.46° 570"
Moistness 1.20+0.42° 2.30+0.48° 4.70+1.25° 5.80+0.79" 5.60+1.43" 35527
Overall acceptability 1.10+£0.32° 2.50+1.34° 5.00+0.97° 6.80+0.67° 3.60+1.26° 65.55"

abcde

Means + S.D, - p<0.01

Sz weksl A #2018 A 65 (2005)

Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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