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Quality Characteristics of Yukwa Pellets and Yukwa Bases
According to Ratio of Soju Addition

Ji Youn Kim, Ki Hoon Shim, and Ok Ja Choi*
Department of Food & Cooking Science, Sunchon National University

Abstract: This study evaluated the quality characteristics of yukwa pellets and yukwa bases on the ratio of soju addition
(0, 25, 50, 75, and 100% v/v). Yukwa base with 50% ratio of soju addition displayed the highest diameter, volume and
specific volume. The yukwa base with 75% ratio of soju addition displayed the longest in length. The weight of yukwa
base increased as the ratio of soju increased. Lightness increased in yukwa pellet and yukwa base as the ratio of soju
increased. Lightness of yukwa base was higher than yukwa pellet, but yellowness and redness of yukwa base were lower
than yukwa pellet. Air cell size of yukwa base decreased as the ratio of soju increased. The compression and cutting force
of yukwa base with 50% ratio of soju addition were lowest, while yukwa base with 0% soju was highest. In the sensory
evaluation, preference of color increased as the ratio of soju addition increased. Yukwa base with 50% ratio of soju
addition was the highest in internal compactness, mouth-feel, and overall preference. The results show that a soju ratio of
50-75% addition for total liquid is useful in the production of high quality yukwa base.
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£ Ao AR 3L 2000 Aol AskE FRIEH
E ARSSIAAL, k7] 2 Rl Al Eolvte FAIE
= 4&F(0% ethanol, Bohae Brewery, Co., Mokpo, Korea), t5
(Damyang, Korea), 4~%(Sempio, Co., Seoul, Korea)Z} %78 7|
£ (Samyang, Co., Seoul, Korea)g ARM&-3}33Th

Fac}7| ® FrEbERN =
TR 7] 2 fpupe] A=A /‘}“&5] A 52| H|-E2 Table
12 2ok f3d7] 9 g Alze Judds Fat
e 23] AT & 30+1°Ce] incubatoMW 797 A
Z1327F RS W 103] FAgE & Aol v A7 5]t
A ASFATE 2ol A 18417 Bt E2A Adg I
Y37 EYURE 43] v ste] 20meshE SHATE EAVE A7
(50x50x20 cm)oll 22 & 243 $5717F €5 o FAVE
E Yol 2087 SAKsE & HkE7](Self-developed model, Yuseong
Machinery Co., Seoul, Korea)oll ¥ ##o] A9} E& zHz+
HA7vste] B9 408 =2 1087 HEX7E ST olw
7hE o] g2 HUbE F dAF diste] o, 25, 50, 75,
100% H&=2 H7letanh. #Belx]7)g 52 4F ¥kE7](Auto-
matic Cutter for Korean Traditional Snack, Shape-Automation,
Seoul, Co., Seoul, Korea)ol*] & 1cm, F7 03 cm=zZ IA A
ol AZ7)(HK-06H-3, HanKook Drying Technology, Seoul,
Co., 70°C)ell A 8AIZF B9t FAF 7FHA] 7A=xe & 4em Aol
2 ddsio] %TJ'H}EHHE Azt FIuRE fERirE
110°C 7154 53] B F oA 180°CoAM 1027 5
sHHem, N1ge A7) ANEg B ILH it WSl 7]
ol A F3h= A4 ol 7182 AASHEA A200A
A s & fautee] BAAER 0}935}.

Fadtch7| & RafulEe| &4, Zol, 2A, Fo ¥ H[E8H
3

719 f-Hutee] dolok FAE
Mitutoyo Co., Kawasaki, Japan)S ©]-83l A&
sl HFaks ek, FAl= Al

caliper(No. CD-15CP,
£ NS ZHz; =3
=3

07l thste] 53] wke =

60
Aagon, Role SAXBY(142 ol8sle] 53] vk Zssin).

FoECH7| ¥ RodiEel Mz £H

Frapn 719} Gabaeke] M= AR (JC 801S, Color Techno
System Co., Ltd, Tokyo, Japan)S AM&-3}] L(HAL), a(B A1),
bEAE) 3 103] 54319

Table 1. Formula for a yukwa by the ratio of soju addition

(Unit: g)
Samples” Glutinous Soy bean Soju Water

P rice flour Y )

A 500 130 0 400

B 500 130 100 300

C 500 130 200 200

D 500 130 300 100

E 500 130 400 0

YA: Yukwa recipe prepared with 0% ratio of soju. B: Yukwa recipe
prepared with 25% ratio of soju. C: Yukwa recipe prepared with 50%
ratio of soju. D: Yukwa recipe prepared with 75% ratio of soju. E:
Yukwa recipe prepared with 100% ratio of soju.

TodiEte] mof gl ciHE =3
Fabge] die gxe 7H2HD300s, Nikon Co., Tokyo,
Japan)E o83l Fpulere] TS At & s

FoHIES| 24 £X

frafuleke] oAl 9 ATE2 texture analyzer(TA-XT2i, Sta-
ble Micro System Co., Surrey, UK)S Al&-3lod SA 310}, o)
g A4S 9 test type, test speed, strain, Z probe= Z}7}
measure force compression, 5.0 mm/sec, 70%, cylinder 35.0 mm
Z Ik ATy A2 913 test type, test speed, strain 2
calibration probe= measure force compression, 5.0 mm/sec, 90%,
shear blade setZ ZHz} 63] ¥HE =431

FoulEe| ZRsZAL

e Zse Al S 2233 ek
25 o= Bt fke] Mswe tigh oA M(color), ¥
(flavor), Sh(taste), 2] (appearance) & A H <l A5 % (overall
preference)= 98 HEZE ALE-St] 1HS a9 =X oth, 9
- ETPE FrisiATh iR S0 digk Bk Wi
XWX (internal compactness), TS A= (hardness) 2 A <ol A
o] A (mouth fee)S 98 H:=E AMSIRlow, 14 54 %
T7F oksirh, 982 B A=t AsitbE Wrsisl

SHXE[ 2

A A= SPSS ZE T (SPSS Inc., Chicago, IL, USA)—°— °l
S3lo] BAHEA(ANOVA)C 2 FAAE d%oH, p<0.05 £
o] Duncan’s multiple range tests A5t A|57He] W«PB,OJ

Aol g st

Table 2. Length, diameter, weight, volume and specific volume of yukwa pellets by the ratio of soju addition

Samples” Diameter (mm) Length (mm) Weight (g) Volume (mL) Specific volume (mL/g)
AP 3.42+0.23% 38.05+1.27 1.87+0.05 1.86+0.21 0.99+0.13
BP 3.36+0.29 38.42+1.67 1.93+0.04 1.86+0.32 0.96+0.15
CP 3.37+0.32 38.38+1.56 1.82+0.04 1.82+0.28 0.99+0.16
DP 3.33+0.34 37.79+1.50 1.91+0.07 1.88+0.30 0.98+0.16
EP 3.45+0.27 38.27+1.15 1.87+0.11 1.84+0.16 0.98+0.07

YAP: Yukwa pellets prepared with 0% ratio of soju. BP: Yukwa pellets prepared with 25% ratio of soju. CP: Yukwa pellets prepared with 50%
ratio of soju. DP: Yukwa pellets prepared with 75% ratio of soju. EP: Yukwa pellets prepared with 100% ratio of soju.

All values are mean+SD.
?Not significant



&% 7P o] frhui7) 2 fsfebeel v A A5 585

Table 3. Length, diameter, weight, volume and specific volume of yukwa base by the ratio of soju addition

Samples" Diameter (mm) Length (mm) Weight (g) Volume (mL) Specific volume (mL/g)
AB 20.36+2.14¢ 72 44+2.64¢ 2.29+0.15¢ 21.80+3.30°¢ 9.47+1.14¢
BB 22.76+2.77° 75.78+4.05° 2.73+0.12¢ 33.93+1.57° 12.44+1.08%
CB 24.61£3.18" 81.76+4.40° 3.18+0.09° 44.66+3.68" 14.04£1.37°
DB 22.93+2.51° 82.26+3.47° 3.74+0.12° 41.80+5.63* 11.17+1.70
EB 22.6142.96 77.91£3.94° 4,05+0.17° 42.601.80° 10.53+0.76¢

YAB: Yukwa base with 0% ratio of soju. BB: Yukwa base with 25% ratio of soju. CB: Yukwa base with 50% ratio of soju. DB: Yukwa base with

75% ratio of soju. EB: Yukwa base with 100% ratio of soju.

All values are mean+SD. Values with different superscript within a column are significantly different (»<0.05) by Duncan’s multiple range test.
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Fodc}7| ¥ RofabEe| 24, Ho|, £, Fu H H|EH

AF HArMIES deElste] Axg fahidz]e] #A, Ao, F
A, 39 2 884 A= Table 29+ 2t} vi)719] FAE 333-
345mm, ZAo]E 37.79-3842mm, FAIE 1.82-193g FI=
1.82-1.88 mL, 22|32 H]-8-8-2 0.96-0.99 mL/go 2 et
9 F Il Aol= gliTh

W71E B3 fraulege] A, dol, FA, ¥ 2 B]EH
AIR= Table 33 2ot fahtRe] FA= &5 FH7H71 2036
mmZ 7P SR, AF 50% H& H7FE7E 2461 mmE 7
FAYTHP<0.001). Aols AF FH/FE7 244 mmE g &
QL 2F 75% B H7FEIF 8226 mmE 7HY AAT) Frahul
go] Zolg 4AF HA7ME 75%HAE AR ko, aF
£ 100% Y& H7KE A$E 2Asth(p<0.001). FAE &
F RAHIFEIF 22902 TP Gk, AF 100% H& H7FE
= 40502 7P A UERY AF Hvpge] IS R
Ae F718ke 43S BATHp<0.001). £3)9} Hl&He 253 ¥
A7y 22 21.80 2 948 mL/ge 2 7HY Wk, AF 50%
H & FA7E 22 44663 1404 mL/ge 2 7P =9kt Ha)
o} BIEAL 50%7MAE Ut oY, 1 Fele Fadte A
< YeER(p<0.001) 2F5 50% H&= H7beils W 7 3
3}&o] =il & & Yrk(p<0.001). Eun S(15)S 37139 2
MRS o83t qEAFste] Az fouiete] vgHe A
$ FEIHY 23F/ &= Wt 7.93-10.16 mL/ge 2 LERS
tx ByEed 2 Ao fuiete] v]g-Ho] 947-
14.04 mL/gS 2 Ueh} Y4EAP0R Axg A Bt H]-gH o]
B =4 Vel Kangd Ryu(7)e] dFolME faAz A &
F, TE, TES &F 9 E5 7 AUeiRS W AT
7t Hgkgol] 11.002 71 Eohthar sien A7 fapuiet
o] Hlgo & JEFS v S8tk Shin $(13) FF A
7V 5 2ARIA 7RV e, &3 3 ZFE 4
A7vstd e AFH77E Wekgol 7P EA Ve, 3
FZ 15 B 30%2] &FE HUlelas o wskee] 27t 1562
9 1823%% A9 FHo] w5 o W3HEo| o HUTHL Bl
Cipsi=

TR R RoulEe] Mz

&F A7mES gElste] Alxd faigz)e] Mxs 54
AFFE Table 49} 2tk L3k 25 FH7F7} 61572 713 o
3, 2% 100% H1E F7E 66.172 7P EUTHp<0.001). agk
bRt &7 FR7FOIA 747t 064 R 15042 7 =9k,
F100% Y& FA7rE 47 -159 2 12772 7P w9k
(p<0.001).
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Table 4. Hunter’s color value of yukwa pellets by the ratio of soju
addition

Samples” L a b
AP 61.57+0.94¢ -0.64£0.37° 15.040.83"
BP 62.73+0.80° -0.87+0.09° 13.91+0.80°
CP 65.42+1.26 -1.060.11° 13.48+1.40%
DP 65.95+0.93° -1.32+0.15¢ 13.09+0.84"
EP 66.17+1.44° -1.59+0.25¢ 12.77+0.65¢

YSamples are same as Table 2.

All values are meantSD. Values with different superscript within a
column are significantly different (p<0.05) by Duncan’s multiple
range test.

Table 5. Hunter's color value of yukwa base by the ratio of soju
addition

Samples” L a b
AB 83.00:£0.02° 0.48+0.32° 15.51£0.37
BB 83.22+0.09¢ -0.39+0.07¢ 14.28+0.32¢
CB 83.72+0.25°¢ -0.27+0.12¢ 15.02+0.22°
DB 84.19+0.12° -0.10+0.09" 16.47+0.15*
EB 84.78+0.33° -1.35+0.12¢ 11.39+0.28°

YSamples are same as Table 3.

All values are meantSD. Values with different superscript within a
column are significantly different (p<0.05) by Duncan’s multiple
range test.

frahtete] Mg 243 A= Table 59 At L3k &F
FHZF7E 83.0082 7PF WAL, AF 100% HE M=
84.78Z 7FE =UTHp<0.001). agk> &5 FE7HrA 242 048
2 7P =9kaL, A5 100% H¥E H7HRE -1352 7Y 2T
(»<0.001). 2RI k719 s AR &3 HrHgel
SR E L3k SUtete] & bt iyl 9 f
vleke] Mg A Sk AoZ AzbETh ESE faulRe] Ax
= fuig)y] Az vjste] LEke o =% agkst bk o
2 A 1o ol HaEHA vehes 5402 HslE

frake] mHzZ o] st Alo] rf dlopxltia Az}
Fpge] M= A HyMEe] wel LS 83.00-84.78, agk

-0.39-0.48, bt 11.39-16472 Yelg=d Lim 5162 &F

A7vete] P78 Az § Ao WSS o
supeke] L, a 2 bk 27 98.62, 0.21, 1.848k3 3te] 7150
AIAIZ B Ao A9 Agoz AT Fapuleel] sk
Aol o FA vepttia @ 4 ok Lim 51702 A2 f
HE Aty M2 24 A7 1, a 2 b 47 80.80, —
0.39, 8.38°]2} &AL, Lee S(18) &, ¥, 255 718k
Az G3o L, a D bk 7421 047 84681 dlo] B AY

o

i rlo do @ M
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Fig. 1. Shape and microstructure of cross section of yukwa base
by the ratio of soju addition. "Samples are same as Table 3.

A3k tha Ael7k gouk, ol AR 2 HAR FF, ¥
e L5 QAR F o A2 L yel Be ol

A7k,

TaiEe| Ej H ohH

aF FA7WES gElste] Axd fuiEe] Je 9 gEs
543 A¥h= Fig 13 2k e deie &5 TR
HH 2F 75% HlE H7H7EA dubEel 3k FEE UE
ou, &F 100% H& A7e f3e Feprh 9 ok,
ARAUE FI2A ot tE FpuiE o]zt e, &7
A7bel A&rE ARgo] 124 velylth fabige] @i
ARE Az}, A3 BRIV 2F 25% HlE HAUFEE R
F27F AWEA Fatal & 7)go]l HEEATE AF 50% HlE
o A7k FEle 71 AP A iRERrE A W

o

=

tlo

Table 6. Compression and cutting force of yukwa base by the

ratio of soju addition (Unit: kg)
Samples” Compression force Cutting force
AB 12.20+1.32° 1.42+0.20%
BB 7.21+0.60¢ 0.95+0.23°
CB 2.75+0.78¢ 0.51+0.12°
DB 3.91+0.41¢ 0.50+0.07¢
EB 9.13+£1.73° 1.21+0.24*

USamples are same as Table 3.

All values are mean+SD. Values with different superscript within a
column are significantly different (p<0.05) by Duncan’s multiple
range test.

go] A= Table 63 2l FulRre] e 4
77 1220kg 2 7P B3, AF 50% HE 7

275kgo 2 7FF viotom, &3 H7H|E 50% ©14 FH7HelA
= ] o] U1 AT (p<0.001). AT P A A =
2F FANT7E 142kgl 2 7P =9k, 2F 509k 75% H|&
A7 E 22 0519 0.50kge 2 7 WA UERten &
ZF 100% H& H7FFAAE 121kge 2 T Z7FE AT
(p<0.001). &5 FH7FFA 42 B ddgo] =4 vehd
212 Table 3094 H= upe} o] &3 T 79 7189
HA BIAZ] FHuiRe] A5 UK ARl vlste] Asrt
ZEA] @9k7] wWiiel e g AdEo] A vehd o=
AZbEITE S AF 100% F1E H7RET 75% F7HRRE 2
g g Hogo] Frlete olfe &Fo ¥ ethanol &2
HHo] Err} vol ko] R3] wglsly] ol FiEo] &
slof] ok FEshRke] T2 AR Hlsle] JHjHoE ol &

rr <

Bhix, &F Wbl 2SS rrxe o Adsdn.  2e 5894 297 BEos A7), Han(l)E o2k,
Table 3004 fapuigel FAVE A7 v ge] ¥e5E B HE, 27k Grkete] AxS Kol AmE ol2E, BF
F Qe fElge] AUd WREARE WY Ao 47 ¥ 2F 202 B dekdty Sk shins()e TR 27}
Aok, 2% Aol 4245 f3el Fue DY vEde A & Z7HidThT Sgen, a25E el 247
U, 7139 Ale am, 71347t el Wit AUe % & ATshl SAw ABeE N s £ A9 o
9%, £ el 3HU5% rrxe ABsgot ¥ &

Wb QA sk meb ftel Felsk Wt b

T
=

Ags Qe 2F 50 D 7% 0l AP Ao st THsHA
Shin S(13)& 30% 2FH7VF7} 15% 258717 urh 712 & 2z e Deste] Aza gl BsAs A

7FRA & RE

@3} ARSI,

ofakel vt AT e 2 A Table 72} 7t} Mo 3t AFTEE 4AF H7M)go] =55
AT=7F #o}F 25 100% HlE H7F7F 5.8022 78 =9
o], Table 4] M= L 7] Ao} o] fafulere] o]
M-S ABste ALRZ YERGTHp<0.05). FrdX e &3
25% Hl& H7F7F 7P w00, gellds &F 25 9 75% M)

e dw e

T

FoHIEe 24

A% A7PIES GPstel AxY falge] FHH} A

9
i

Table 7. Sensory evaluation of yukwa base by the ration of soju addition

Samples AB BB CB DB EB
Color 4.72+1.56° 4.52+1.53° 5.32+1.62% 5.5242.20% 5.80+1.55
Flavor 5.24+1.76 5.84+1.72 5.44+1.80 5.68+1.97 4.80+1.95
Taste 4.52+1.41 5.04+1.74 4.52+1.80 5.04+1.98 3.88+1.81
Appearance 6.28+1.86" 5.84+1.79® 5.00+2.00° 5.00£2.14° 3.48+2.02°
Internal compactness 4.96+1.34° 5.16+1.03° 6.36+£1.50" 6.08+1.44® 5.48+1.53%
Hardness 6.28+1.54* 5.64+1.89° 3.80+1.84° 4.04+1.96° 5.80+1.89°
Mouth feel 4.88+1.85™ 5.64+1.86® 6.32+1.84* 6.24+1.69* 4.44+1.87¢
Overall preference 4.88+1.21° 5.16£1.17% 5.72+1.17° 5.40+1.15% 3.48+1.35°

YSamples are same as Table 3.
All values are mean+SD. Values with different superscript within a column are significantly different (»p<0.05) by Duncan’s multiple range test.
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149} o] Fej7t 38 R sl AE=rt =& Fe=E
Eht & BT 6282 7 EUTHp<0.001). WE- XHUE
of thet S EE &5 H7H|E] 50%Y 739 6362= 714
=A e f3be] Aswrt A4 HriE9a, AF T
A 39 BA AETt 49608 71 Yol ATl ve A
o2 HriEAth(p<0.01). ©@e Jxo st S EE AF
FH7HE A 6282 Eof ol tig Ases W 7y
AL, 2T 50%SF 75% HIE HUHE 247 3.80 4.042 f3
o] gtk Arol e ST WA Uehy 3] Ase
£ =7 H7HEAtHp<0.001). ©]& Table 62 4 =3 7]d 2|
3 EXA79} §A18E Asjolrl. YotolM e Rl =7ld o
g B4 ARE AF 75% HlE A7 A SURIRS
U &3 100% H& JA7Hre oA gAskdTh ol &F HUt
Hlgo] A3 F71drs R AEErF #obdA YAz F
=S AR, &F H7HIEO] 100%2 =oAH fErR
Ho| Tt x| Fejrt 12X ¢r] Wi dell 29
ol AX =48 wol wo} QJQtdlAe] A gt 7=
ol faoll tigh A s Uil HrEiekal AJZETh(p<0.01).
AAAR] AZEE 2F 50% HE& HA7HA 5722 78 =%
3, T OO R AF 75%>25%> 0% > 100% A7 wo® U
100%5 A7t Aol Ad gist ds=7F =%

wo Zlog Mz EC AS7EA FraulEel] thak A
Al AFARZ & w F4AR A FH7HE F AA | sk
H7m1&o] 50-75% Lul FHulee] EHo] & oz

o oF
0 =

B 83 Foll &F H7MES 0, 25, 50, 75 2 100% H]
S8 HArhete] Az fapihr] 2 faulge] EAEA LS
=3 2} fami e T4, dol, FA, Hu 9 v8H
g Ml f93 zolzk ik vl fputere] A9
50% H& H7HrE A7, F3 9 HE8Ho] 7Y =9k,
75% Hl& A7Mte Aozt 7HE Ao, FAE &F HM
o] ELE UMY Sl z1er fapuieke] A Lk
o] A% AF H7M|Eo] TUIEE B9, fulEe it
7]l BEte] Lite ¥ a9t bk W ATS Yepith &

o

k)

NN o r
55

>

shhge] Pehs 2% Frhgo] 485 AR B9,
&% Frge] FNBSE fuige] 13 e A9,

1% S Btk fobige) Y 9
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7ol 7MY Wa, AF FAH7EE P =Tk Sk
Zhell el gt

A7k YT, Aol tiF Mse aF HrPEe] S71ETE
=, Wi AL, fiekelre) =4 B AR deEe &
F 50% W& H7HE P =Rk AFE F7ksl /4 Al
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