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Abstract

In this study, Sulgidduk samples were prepared with 0%, 3%, 5% and 7% yacon powder. Sulgidduk samples were then
examined for quality characteristics such as moisture content, general components, color, texture profile analysis,
sensory qualities, and sugar content, in order to determine the optimal ratio of yacon powder in the formulation.
Regarding the general components of yacon Sulgidduk, the contents of crude protein and lipid decreased as the ratio of
yacon powder increased. The L-value for color decreased, whereas a- and b-values increased. In the texture profile
analysis, 7%-added yacon showed significantly lower hardness, whereas 7% yacon powder showed the highest values
for cohesiveness, springiness, and chewiness. The contents of sucrose, fructose, and glucose in yacon Sulgidduk were
found to be 3%, 5%, and 7% by LC, respectively. Sucrose showed a decreasing trend with increased yacon powder
content, but fructose and glucose increased with increased amount of yacon powder. For sensory qualities, taste/flavor,
texture, hardness, and overall acceptability were not significantly different among the 0%, 3%, and 5% yacon powder

samples.
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(Cho KR 2009), FE57H+ 271" (Kang YS & 2009), %
HjF A 7]%(Yang MO 2009), B1A] 27]H(Lee GIJ¢} Lim
SM 2006), =2k 2 22utg] A7]%(Gwon SYS Moon
BK 2009), W=2FeF A 71H(Choi HY 2009), 1A% A7|H
(Eun SD 5 2008), ‘o553t A71¥(Shin SM & 2008),
EntE A7|¥(Kim MY} Chun SS 2008) 5°] St
oFZ(Polymnia sonchifolia)2 =3}l &3h= A4
252 golug] 7l ke 4bgo] Yakxjoln thdAy 3
TAHEo|t) o2 1985 YE-S AHF3l f-Eluetl
ES(Doo HS 5 2000) HReH A7 = A3, S5 A4
A= Ao, AE A7, AFE AYGA Al Ha ok
(Kang YK} Ko MY 2004). A Foll &3 = k= oF
22 w9} o] FEo] Bal AlUg ghe WA s 1
Tk Zurt ok sHAIYE MR oidl &Elags o
F dreta Qo] agrkelE 2 AR ARdAE
olgl= zkolHo] JthKim AR 5 2010). k22 fructose,
glucose, sucrose, fructo-oligo &, inulin ©] t&F & = o
Ao fructoser sucrose®l| W3] 1.5~2.08] A= Zu|7}
I(Doo HS & 1999), glucose= 2] F& oz Yo
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(Kim WK<} Cho SS 2007) 3t th %3} fructo-oligo &
At BolA FEA 7] wel s, sWA4s) T
=1 Foll Efzoln, 94k Astadol o) E3iEA|
B el =t A mlajtfagtvie] deldow
o]- 5o fFalvts A= Aew AR UTHKIim YS
2005).

B AT = A =E7F H2 fructose?} fructo-oligo &
< OF 3t e ofEs MU EA Hof 59
7he AR oS Eolat stlen, 17 78 2 A
fra 2FQ ok Ar1He] HA 2de A St
A71H o d=E YA stal ofE EEe| HrtEE

glale] A7HS Az 3 T A F2 EA U A
2 A EAS griste] HAo| =L MA stgth

I THE %

1. =

200934, 4, H3EF
EPALAE, AL), &2F(FFTETE, 24D, ok 100%E
T4 Az oz Bt 2200934, Hd Fkk
A= T8 AR

3715), AR,

)

2. O 24 oIt A7|He| M=

WAL 33 A T g2oA 12413 k] Al
A4 308 ¢ EVIE W & AV F5F U] 1% &
=< 7K 3 roller-mill & AH&SI] ARSPTE 7
gheFo] 40%7F H =5 AHE#e] E& 7F8kAL roller-mill 2
A&stal o 7HFE HUFSHA @2 o7t WAaAvEE
of ofZ 7}FE AVIE tH] 3%, 5%, %S H7Iste 4
2 T ATIE9} ofE 71T & 4ol =E FIAE o ¥
S kA 2 x5 T =A(KH-5, N.O.W., Japan)
£ o]&3dl JdEE SAT 27 0.8 BrixE YEFGOH,
OFF 3%, 5% H 7% 7Y Bd=+= 24 1 Brix, 1.2
Brix, 1.4 Brix2 UEh} oFZ #7179 F=E 0.8 Brix®
grx7] Qs Aee] 9FS Table 13 o] YLt Ay&
Y AL 3 Ao Wy zEIRlE S Al bl &%

Table 1. Formulas for yacon Sulgidduk

Ingredients Ratio of Yacon (%)
(2 0 3 5 7
Rice flour 500 485 475 465
Yacon powder 0 15 25 35
Water 75 75 75 75
Sugar 40 32 26 20
Salt 5 5 5 5
Brix 0.8 0.8 0.8 0.8

Az ahete] 2] A 26 Al 55(2010)

FEE Ye B UlE, AlE, 0] 2.5x2.5x2.5 em7t H =
= 73S Uo] ~8l7]|(14 kW, DAECHANG Stainless,
Korea)oll Al 1027 & ohx 1023F 23] & H7F AlE=
AH83EA T

3. Ut M 2
ofE M7|H o] SR GaFe H9)H FEZRIMX-50,

AND, Japan)E AR&StY 574 sialon, zdid, 24
W, 23]3-2 AOAC(Association of Official Analytical Che-
mists)2] HHAOAC 1980)°l 2J3l] AgstAT =k
< Kjeldahl¥, &A% Soxhlet =M, 38> AH
3spHo s 33 W At FHA@goeE YESt

4, M =X

7t2, ME, |7} 2.5x2.5x2.5 cmQl A7|He] ME=
A2} A|(CR-400, Minolta Camera Co., Japan)E AF&-3}¢]
=73ttt AApA o] WA 7)) SIS Tl L*(lightness),
a*(redness) Z b*(yellowness)E 33]% 43l HA ke
2 YeRiith ool AME-gF AP (Calibration plate,
CR-A43)2 L=97.48, a=0.00, b=1.81°] A}

5. 71715 ERSY &Y

ofF o] HriEe gl Ar|He| =A% EA4E
ol 7] 93ted Texture analyser(CT3 10K, Brookfield,
USA)E ©]83t texture profile analysis(TPA)E 3331
ok 7FE, AIZ, Eol7l 2.5x2.5%x2.5 em8l ARE A7 4
cm®] AEFF probeE ©]83t 0.5 mm/se] HEE 60%
7HA = AP AT SA 52 hardness( =), adhesi-
veness(}-2H4d), cohesiveness(-5-74d), springiness(Er4),

chewiness(N 4= 58] A3l AR s Th

6. & 24

ofZ A7|Y& Ax g F -86°C2] deep frizer(MDF-
U50V, Sanyo Electric Biomedical Co., Ltd., Japan)oll 4] 24
AZF BAANZ F 54 7A%7)(FD-8518, TD 5070R, Ilsin
Bio Base, Korea)oll A 24A|13F B9 AZAFHTY. A x381]
U2 3 AR 50 g& 25T 25 mLol 59 Acetoni-
trile2 7183l 50 mLE g ¥ 0.45 um syringe filter=
ofFste] EAA SR 3T Fructose, glucose, sucrose,
lactose, maltoseE 3EF(Sigma Chemical, USA)S.= 3}
o 22t 0.2%, 0.5%, 1%7F HA=S FF&H oz =4
T Ao ARl wet & S ARtk 4 =
712 Liquid Chromatography(LC) (TUV-486, Waters Co.,
USA)2} Z -2 NH2P-50 4E(205%4.6 mm, 5 um, 35°C)Z
ARSI 0 o] 5 CHCN : HyO =75 : 25%(Viv), 55
< 1 mL/min, 7&7] Refractive Index(R)Z 2|3} t}
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3 & JAAFES 3 & ofF A7|H9| 9| (appearance),
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oFFE A7|"o] Ay ZAy= SPSS programe ©]-835}]
EAHEA(ANOVA) OS2 BA A g 3tH o, p<0.05 &
o 4] Duncan's multiple range testE AAIStA AlE5ZH9]
o] ApolE AF3IAT

= =

1. b B
ofZ B HUtEE dElst] A|xd ofE Ar|He] o
WA B-& Table 29 2t} zzo

FHI}EES 38-39.40%

2 giE7 H7FAA 79320 ZolE BP o ofE
A7VeFol] wWE 5835k zjol= HolA] kgit) v s
F A7 QERTFEY foHoz e s Ho,
oFZ 7% Z7F7F 5.15%2 @A shfako] ygkt) of
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Table 2. General components of yacon Sulgidduk
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7K 71w 0] F B4
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o] Z+z} 5.90%, 0.40%= oFZo] ThlAE0.70%) L A4

&0.1%) Bt 57] Wt o= AR

2. MO

oFF Bt AUl 2Ed ofF Arige] A=

I= Table 33 2T} oFF A7]He] L2 73.67-89.05
BN, thET77) 89.052 =& ke YeRyo] 5
=71 78 ZAtk o B 1% HIMTE 73.671=
TS WM E fFoHoE Be fge B of
2 B4 Aol AdFE HEIF AFYAE AS &
T Atk ol A 7R ATl s Hof| 7t
S A Lakol Aastdt= A7K(Yoon SJ9F Choi BS
2008, Ahn GJ 2010)9t= 22 IS Hlth aghkS Lak
I HHE ofFE el HUlgo] molASfE BE AR
AN FoH oz F7t ghs UERY] o £ 7% 7t
T7F 1292 7V =94tk b= ofE B FHulsko] &
HEEE B #e BEH, °l= Shin SM 5(2009)°]
AT Aol SIS S AETL ST TE
T YXEFATE EZE oFF o] Ao] Ao vl =TS
et =t oS 1dxste] 2EE A 49 T
Wz U7FHA ghllo] wElA wste] "ol AT
FIFe vH Boz dAET)

%7

oFFE B Hriste] Az Arime] VAR FHAE
A& Table 49} Zt} Hardnesst= W77} 18429] e
B oFE B 3% HZFFE AYG AWM oF

=

o] Yrhge] FBFE Wobl: AFE BTk of

Ratio of yacon (%)

General Component (%)

0 3 5 7
Moisture 138.00+0.42" 39.45+0.34° 38.40+0.70" 39.40+0.66"
Crude protein 6.35+0.04° 6.12+0.09° 6.11+0.17° 5.15+0.09°
Crude lipid 1.22+0.13" 1.01+0.16" 0.84+0.22° 0.77+0.09°
Crude ash 0.95+0.07° 1.09+0.05" 1.23+0.08" 1.27+0.03"
) Means+S.D

? Different letters in same row are significantly different at 0=0.05 by Duncan's multiple range test

Table 3. Hunter's color values of yacon Sulgidduk

Ratio of yacon (%)

Hunter value

0 5 7
L 189.05+0.60"? 80.25+0.77° 76.33+0.74° 73.67+0.74°
-0.91+0.05" 0.23£0.09° 0.85+0.07° 1.29+0.14%
b 6.86+0.31° 14.010.52° 16.99+0.34° 18.00+0.53°

) Means+S.D

* Different letters in same row are significantly different at 0=0.05 by Duncan's multiple range test
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Table 4. Texture profile parameters of yacon Sulgidduk

Texture Parameters

Ratio of yacon (%)

0 3 5 7
Hardness (g) D1842+201% 1905+110° 1749+127° 1724+174°
Adhesiveness (mJ) 0.64+0.26" 1.7740.78° 0.14+0.24° 0°
Cohesiveness 0.36+0.17° 0.41£0.21° 0.51+0.01° 0.55+0.01°
Springiness 0.30+0" 0.50+0° 0.57+0.06" 0.60+0°
Chewiness (g) 231+14¢ 384+42° 436490 565+28°

Y Means=S.D

? Different letters in same row are significantly different at o=0.05 by Duncan's multiple range test

ol S0 Aol {7t Skste] AT H] AR
22X 9 Y7 e ByAo] mobx AR giks 71x A
S 2 AZEAZIY. o]y FE 4 A= Kim IS}
Kwak EJ(2010)8] v} H7}Fo] 7185 2 =7} 48t
AthHs AT7A7e} vtk Aee BRo, oA gs
she EebA| 9] o] SN E ARV Skt B
I(Hwang SI¢} Kim JW 2007)2k= o] 228 A
T} Adhesiveness= OFE 2% 7% H7HU) 002 FEA
< YeRJA] &kort ok B 3% HUME 1L71E =
2 e Ho £ 9 e 23S eI o
B2 3% 719 hardness”} 19052 oFZ B 5%, 7%
A7Hl vlgl w2 #hs eI A= ghol AR
2 B 3= AR = AFE Ho ofF drjye] Rz}
Ao Azl TS e o7 F=FHT) Cohesiveness
2} springiness, chewiness= °FZ 2% 7% H7F71 0.55,
0.60, 565% 7} =2 3hs Ho ofF & VTS
=& 3He YeERITh ol Al HUlsFe] S71E
5 SRR @894 F A3 Ago] FUSATHOh HES}
Hong JS 2008)= 2o} = UA|gct

ofF dr|Hgeo] o B4 A= Table 59} 2T} Lactose

Table S. Individual sugar content in yacon Sulgidduk

Sugars Ratio of yacon (%)

(o) 0 3 5 7
Fructose N.D" 0.64 111 1.33
Glucose N.D 0.17 0.37 0.43
Sucrose 11.28 10.22 9.19 8.40
Lactose N.D N.D N.D N.D
Maltose N.D N.D N.D N.D

Total 11.28 11.03 10.67 10.16

Y Not detected.

9} maltose= EE AlRA EAE HUoH UxT=
fructose} glucose”t EAZE HATHFig. 1). H7FollA Rk
fructose 2} glucose”t HEH A2 o I Fa83% +
A & AE] fructose®} glucoseBh= R (Kim AR 5
20102} LX|3FATE Sucrose= 11.28%% 71l B3]
@ttt Fructose$}t glucose= °F2 2 7% H7F7}
1.33%, 0.43%% =2 @& Hof ok A7l S71g
T5 Bol 3ol AUt oled A AAE ofF A
7182 W7o = $IE fructose} glucose”t EHrElo] 9l
on, ofF 78S HE 7% fructose} glucoseS 41
g S Ae=E 7|HEY Sucrose oFZ &2 A
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Fig. 1. Sugar composition profiles of yacon Sulgidduk.

7heFo] F7VaEE 10.22%, 9.19%, 8.40%% 7+Adhe] of
7% A7bE tiE&2Tel BlE) 26%7F A ghol

0 1 i

ol ok 47" BEE 0.8 BrixZ ko] A&
dst37] wEol ﬁ#ﬂ*Oi o) =% 7% A
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Z 7Yt 22 ZEE UrhiARE A
Fe Y F JoBzR ofF olgte A AVRE AHE

FE 2%

m[o

3k 7154 "ozt & = QUtk o= Lee FZ 5(2002) of
o] Il &= glucose fructose 2! fructo-oligo@3°| T
e 7158 SAFEA E40) oa & Husts
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Table 6. Sensory characteristics of yacon Sulgidduk

Ratio of yacon (%)

Sensory 0 - -
Appearance 6.70+1.47% 5.85+1.42° 6.15+1.31° 5.83+1.87°
Taste/Flavor 6.48+1.49% 5.88+1.60° 5.85+1.49° 5.95+1.74%

Texture 5.68+1.61° 5.50+1.28" 5.23+1.49® 4.73+1.57°

Hardness 6.65+1.58" 6.30+1.71° 5.80+1.95% 5.83+1.81°

Overall acceptability 6.30+1.27° 6.08+1.35% 5.93+1.53% 5.60+1.01°

Y Means=S.D

? Different letters in same row are significantly different at o=0.05 by Duncan's multiple range test

AR Table 67 2t 2# 7|3 %E tix2771 6.702
ES @S YEoY AEE o] oAl Aol
Ho|x| ekgkt). By 7|EE & ofE B Hriek
S/HEFE AL e BIoy ARE e 94
l Zfol7h glomg ofF Bk Hrbgo| whE ute] A
L 9= o7 et 227 7|E % oA= of
7% 7o) FojH ] ApolE BHAT] wiEo] ok
T2 5% H7F M= A71He 223l dd= mA
A Fe AE & F AN G AEE o 7% A
7} 77} 58302 ‘rr/]zq ol zo)E HY T ofE Bk 30,
5% HA7Hrs Fe A Aelrh itk AwkE VEes
o]:i 22 7% H7F7E 56002 W HFE kol f9
A Aolg Uehinh o2l dis Foal 1Bd, of
LS 5%/ Abehe AL W, =A%, 9dd
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Al FAH L Aol HolA] orob 7P migrAE
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My o i _l
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B 3L cohesiveness$} springiness, chewiness= Ok
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cose?| TS ST W2 FE EAHL o &
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