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Effects of Punching and Drying Process on Quality Characteristics of
Yukwa Dough and Yukwa Bandegi during Preparation of Yukwa

Mi Hye Lee and Myung Suk on'

Dept. of Food and Nutrition, The Catholic University of Korea, Bucheon 14662, Korea

ABSTRACT

Effects of punching and drying process on quality of Yukwa were determined. Lightness (L) of Yukwa dough with punching
was higher than that with no punching. Air cell distribution of Yukwa dough was fine with higher punching. Microstructure
of Yukwa dough showed a broken surface structure with increasing punching. Hardness and adhesiveness of Yukwa dough
decreased after 5 min of punching and then increased with higher punching. Expansion ratio of Yukwa base with punching
at 155 rpm for 5 min was highest among the samples. Appearance of Yukwa base with no punching showed a poor shape
and cross section, whereas Yukwa base with punching at 95 rpm for 10 min showed the best appearance and cross section
and Yukwa base with punching at 155 rpm for 5 min also showed good appearance. The moisture content of Yukwa Bandegi
after 24 hr of drying was 14.93%. Microstructure of Yukwa Bandegi showed a broken surface structure and empty spaces
with increased drying time. Expansion ratio of Yukwa base with 24 hr of drying at 40°C was highest among the samples.
Overall, optimum punching conditions were 10 min of punching at 95 rpm or 5 min of punching at 155 rpm and optimum

drying condition was 24 hr of drying at 40C.
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Table 1. Experimental design for punching process and drying process

Punching process

Drying process

Punching speed (rpm) 95 155 95
Punching time (min) 5 10 20 5 10 20 10
Drying time(40°C) (hr) 24 0 6 12 18 24 30 36

A= 7153t ok, HZo] AP e HA =3 71
7Y oY Husln glorng B A F£H|HE 7
A2 3 thPark YM & Oh MS 1985; Park JY ef al 1992;
Lee YH ef al 2001; Kang SH & Ryu GH 2002; Kim HR et
al 2009a; Kim HR et al 2009b; Park SG 2015). =2 A171 3
AL 33 Al T oA 2417 BVE A AR TR roll
mill(E 717 &2, nats], AdehS ol&3ste] 23] Esta,
(20 mesh)E SIAZATE o|FHA Eeta AlE AR
F7HEE 600 g¥ Asle] —18T W&a(CS-G11ZX, LG
AZHF), A&)ol A7dshir] Al g2 ARSI ofw] 32
7+ SRS 41.89+0.08% T

2) 7ot gi=, g2, giEel A=

2 vk, vk 7], vl Al 2 919 Alse] vE Y
2 o8] A(Baik EY et al 2007; Park JN et al 2008; Yang
S et al 2008; Sung NY et al 2011; Kim JY et al 2012)¢] 2
o} du] AEe Bol AAsla, HE 2o #dstE
Ael fraptss 2w oA AR Fa 100Ce] F3715
LA LAY = FEE LES AMESIYL AlsE %
A7FF 100 g, AT 8 g, B 8 g AR 6 g WIVF 6 g5
T Edete] upgte] o] B 2HRIP 2 2" A9
E#o](527 mmx323 mmx65 mm, 7}ZExA| Zx3zol)o]] HE
o Al =g Za 3 ARE =] 1.5 em A& HA
HsH 24 @& T 545 24 231 100Ce] FEY 2
E{(OSP 6.10, HRS, Eglfing, Germany)°llA] 2083t 54514
HAAEE 100%). ©] F A8 AU R Fig. 13} o] {2
W W], vl Azl

(1) =elx|7| =740 e 7ot gt X HiES| M=

SARE AR5 HHE7](Model K5-A, Kitchen Aid, USA)Z
speed n0.2(95+5 rpm)<} speed no.4(155+5 rpm)ol|A] 242} 0,
5, 10, 2033F 2] X)7] sho] f3t WSS A|Z=ski T o]
AFEGE S 8] o] B FHlo] el E(=HdEl s &
g A, &% 5 Dyolsleh #ex71e f3) vkE 12 em 3F
AL E F 0 U #H(35 cmx3 cmx0.6 cm, Zo|xExF
A)Ateloll Wi, B2 0.6 cm FAE Hol 40T FH0=27)
(J-300M, Jisico, A1-&)ell A 2417t B<t 12 725 sta, ©]

Mixing (Yukwa dough)

&4

| Steaming at 100C for 20 min |
4

| Punching for 10 min’ |
4

| Sheeting for 0.6 mm |
4

| First drying at 40C for 2 hrs™ |
4

Cutting to 3 cmx 1 ecmx 0.6 cm

4

Second drying at 40°C for 22 hrs™
(Yukwa Bandegi)

4
First frying at 120C for 1.5 min

4
| Second frying at 160°C for 30 sec |

4

| Cooling at room temperature for 30 min on paper tower |

&
Yukwa base

Fig. 1. Schematic diagram for preparation of Yukwa base.
0, 5, 10, 20 min punching for punching process.
"0, 6, 12, 18, 24, 30, 36 hr drying for drying process.

A2 3 cmx1 cmx0.6 cm(Z o xExFA) 7|2 Z4E At
U2 oAl 40C FFAZ70 224171 23 Az A
Z Al AlEe 7ol %39 &Y F5% 7HAHE] 5ol%
3, GFxT]d] do] nigo] 1% BotER slth AR
A& Al Q7= B4 25 A= K5 g HehTt A
st $of] Fom BF "go] Yyt dxrt e A=

(H7hS AHs &= 22 A7) H771(Serie F21-RC, Tefal,
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China)® 120CollA 18 3027 12 §4S 3k, 160C oA
30271 22k H31E 3 F 3083 717 B flellA Ay

ot whE Azl

(2) ZA= AlZhol| E "iohy| W HEES| K=

SAGE Al 2E W7 (Model K5-A, Kitchen Aid, USA) &2
95 rppmof|A] 1037t #E]X] 718k & o] A& 99 2 o
2 0.6 cm FAR 2o 0A17F AZTE 3 emx] ecmx0.6 cm
(Ao|xExTFA) 7|2 Zek~8 238 ¥(13.5 cmx3.5 cmx
0.3 cm, 7FExAEXFANS Agste] vtz At 6,
12, 18, 24, 30, 36A13F AZTE 0.6 cm A2 ¥ WHS- 40
T IEAZ71J-300M, Jisico, A-&)llA] 2413F B¢t 12+ A
ZE 33, o]AE 3 emx] ecmx0.6 ecm(Z o xZExFA]) A7
2 22 Agd g, oA 40T DEHDZ7]A 4, 10, 16,
22, 28, 347t 22k Hxate] 242t =39 6, 12, 18, 24, 30, 36
AR AZx W71 E Az 12 0AIRE A5 2o
AIE BRF Az v v = A 2 24 7] B4
71(Serie F21-RC, Tefal, China)Z 120°Cel|A] 13 30%7F 12}
H7L 8L, 160°CollA 3027 231 §71S 3+ & 3087 7]
7 B flollA A Wste] vieke Alzs)

(1) M=

Fr3} wkEo] A wi= AX}A|(ZE-2000, Nippon Denshoku,
Tokyo, Japan)& ©]-83l] A& 2| L, a, bakE 73
th AlgE T4 0.6 em= R F3 ¥k A7 2.0 em©] 25
A AR Aol T ZAQJA] ARE-gE QMRS A A B ALE-
sttt EEATo 2= Mak(Y=94.96, X=93.00, Z=111.54)
S A2 tHLee JK 2000).

=gt v5 338 u|Z(CHK, Olympus Optical Co. Ltd., Tai-
pei, Taiwan) < ©]-83to] 408 &= {7} wh=o] 7| EX 5
B th(Kang SH & Ryu GH 2002).

(3) oM = nHE

fro wk=e] miA 2 #EE 9180 3 emx1 em*0.6 em(Z
OIxExFANZE Y3 W5S —80T 2] W¥EIL(UBS-25, So-
Low, Cincinnati, USA)ellA] 8AIZt Wg & ZH ARE- Al Al&7t
=32 o7k o] o W v T dAdd v, F
ZAZ71Z7](XL's auto cascade multi refrigerant, Virtis, Germany)
B2 —45TolA 72213 T2 AZ:AZT 54 Az A o

Lrs

oMo} forkif s

HE dFnlE BE XX 9o ¢la Ton Sputter (E-1045,
Hitachi, Tokyo, Japan)E ©]-&3l>] ¢F 150% &<t Pt coating
3k & AP AFA R] 7 (Scanning Electron Microscope, S-4800,
Hitachi, Tokyo, Japan) .= #&s}Sict. ofuf 714 292 3.0
kV, 1,00081&2 #2319 thKang SH & Ryu GH 2002).

3 Wh=o] ZA 7S Texture Analyzer(TA-XT Express,
Stable Microsystems Ltd., Surrey, England)E Al&-3le] =4
shAth 327 Table 29} ZTHKum JS et al 2001).

4) eityzle| E4 &7

(1) == gzt
W) o] i RS At VM Ao R 43R
(J-300M, Jisico, A&)E AF&3le] 105CA o] & w7}

A AxAR 5 FE FEE S

(2) oM = nHE
b =] A 2 B A9l B3 Eow
e, B2 Az ¥ AlRE odx WE AHe

) g £ow Arkel AR

1o
b
0%
o
19
2
ol
32 o
o

(1) dstE

uieke] sPsl&-2 FARX| S wel Y3} HFe] vy
o} nie s74e] FA B FuE SAste] v 2ol AlLkst
99THLee SA et al 2000; Yang S et al 2008).

a—

Expansion ratio(mL/g) =

a : Yukwa base volume

b : Yukwa Bandegi volume
¢ : Yukwa Bandegi weight
2) ot U ciof mpxt

= =

viere] o7 9 w2 T2 g7} 2l(Digital IXUS 86018,

Canon, Tokyo, Japan)E ©]&3dt] #ASATHYu C er al
2006).

6) SH HMz|

RE AL 33] o] whEsle] o]fojfon, O AFE
< SAS(SAS 9.2, Cary, North Carolina, USA)E o] 83} &
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Table 2. Condition of texture analyzer for Yukwa dough
with various levels of punching speed and time

Items Operation condition

Test mode Two bite compression (TPA test)

Plunger type 4 mm DIA cylinder stainless
Load cell 5 kg

Pre-test speed 2.0 mm/s

Test speed 1.0 mm/s

Deformation 50%

Sample size 2 cm x 0.6 cm (diameter x height)

2F 224 (ANOVA)Z} Duncan's multiple range test® 2| &
e A=

Zo gl nF
1. 2| x|7| =Hol| = 7o} gix 4 dHiEe| M
1) Mz

JJFL Table 33} 2o, zl2]x]
£ 3 o] frelehA MW=L
7t ﬂxﬂukpq) 001). Cho TO 5(2006), Park YM(2014)%
QAN A2 Al S AU A7t F71E A
w7 ®of Lgto] Z7lslitia slo] B A7} e Avts
el B Ao = Avke r3-2tn W, (Baik DH
2006), "TFEFEA],(Yoon SJ 2003) 5 mAlol|A] YERA v
Fol| 7h= Aol Kol Aol & 7] #ert A%
Adth= Aol #E]x]7]ol ot F7] &4 1o wE WAy
sl2 Qg Aoz o) SRkels A2 A4 ATt 18
v #HE X7 E g 7 Abelol| A x| fol At YERA]

ki, ¥ A7) ZAGAAE el Ao S5

$3 Az A BelA7]

Ao Az 3] I 1033

o] zpolol] w2 F7] £l 2 to]7} YU Ao E A
ZHIAt. A S aghys BhelA71el elal 1 grel ekt St
Fout, S7HEe] mmlste] Al E JEF gle A= A
ZtE|glom, GALE(bgh) Al IR 7] Sla) 1 gko] ozt
57}614 o1}, 27} Zo] uln|slo] Aol ¥ kS u]x

% Aoz AAE webA #e] 1oﬂ o)gk wt
A Wshe 7] E9)o] uhE wWee] F2

A E A

2) 7|Z 23

F3} Wk=o] 7)1 BEXE Fig 20 YER AAY ]
7] SRt eSS, #efX)7] Alzte] A4E 71257 St
slo] A aixa v AlSI T Jeon HI 5(1995), Kang SH &
(2001)% 2] A7) H5t A3bo] F7hgel ek Wk
o A8k 7139 2717 2o 73] Fert PR
s BEE = AFS Bvha sfo] B Aot U 2
5 Uehfiglon, o2l 3 whg A xste] F3 3

= WStErt wa 223t "r'rd Xﬂ%o ‘ﬂ*} F U=

= £ 3k o]
@ AT FREEE 2o F2 W F3 5he FEeE
1

227 Ta8 d8S n dEiA UrhKang SH &

3) O|M 7=
FA AR Ao R BER F3 BEe] nA| T2ES
Fig. 30 VR 3212)7] Alzke] Z713tel wheh 271
2 qixje] $317} Aol gkl mlugel EHo] A ¢
XH W 727k $3)50] ARolA F9e] ul Flo]
Ve Ae A2 S o, #elx7717) Al et
Al 24 pE7} SEel 3718 TNT £ e

\:l
TE

Table 3. Color value of Yukwa dough with various levels of punching speed and time

Color 95 1pm 155 rpm
0 min F-value
value 5 min 10 min 20 min 5 min 10 min 20 min
L 4925+0.82°Y  58.94+0.68" 59.54+0.29" 59.63+0.79° 58.83+0.63" 58.85+0.82° 58.49+0.60°  88.96""?
a 5.25+0.32 4.60+0.93 4.55+0.51 4.65+0.42 4.77+0.85 4.41+0.29 4.75+0.41 0.63
b 14.79+0.65° 17.20+0.91? 17.74+0.39* 17.80+0.49" 17.97+0.55" 18.02+0.27 18.07£0.50*  12.75™

D Mean+S.D.

*® Means in each row with different letters are significantly different (»<0.05) by Duncan's multiple range test.

) ™™ Significant at p<0.001.
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5210 $2_20
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S4_20

Fig. 2. Air cell structure of Yukwa dough with various levels of punching speed and time (x40)".
Y 0 min; No punching, S2_05; 95 rpm for 5 min, S2_10; 95 rpm for 10 min, S2_20; 95 rpm for 20 min, S4 05; 155 rpm for 5 min,

S4 10; 155 rpm for 10 min, S4 20; 155 rpm for 20 min.

Fig. 3. Scanning electron micrographs of Yukwa dough with various levels of punching speed and time (x1,000)".
Y 0 min; No punching, S2 05; 95 rpm for 5 min, S2_10; 95 rpm for 10 min, S2 20; 95 rpm for 20 min, S4 05; 155 rpm for 5 min,

S4 10; 155 rpm for 10 min, S4_20; 155 rpm for 20 min.

e 4T 5 Y HE Aoz Y2 ol
155 rpmo] 95 pmu.TH B 7ab Ueksh

4) ==z

Hgh=

3 wkse] 2272 Table 40 YERNA T, Texture pro-
file analysis testA¥} A%, F-2H4, =4, AA, AT

W B A7) S ghe ol g mston, SPHe

o
T

oZ7F AATE ABAQ] A = FH A SR 2 o

= Bo #EArlstd ARt 7t o] Hdadt

AS A@gA g =2 4 312m™, Cho TO 5(2006), Park

YMQ2014)% 1dn] A2 Al ¥h=S XH 227} Yolrl

il o] & Aot 2 AAE L}EM ot #E 7] &

Tob ARl gk Awet B4, AL 95 mpmIt 155
3

O
pm 25 #He)R|7] 5T Foll §2438] Ayt AlRte] &
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Table 4. TPA characteristics of Yukwa dough with various levels of punching speed and time
95 rpm 155 rpm
Parameters 0 min F-value
5 min 10 min 20 min 5 min 10 min 20 min
1,617.90 991.33 1,027.07 1,023.29 1,017.63 1,030.18 1,199.07 enz)
Hardness +34.45% +16.23¢ 401.82° +36.26° +13.75° +19.02° +19.50 085.78
Adhesiven —830.87 —324.61 —350.41 —383.91 —320.69 —366.70 —346.36 119.97
CSIVENESS 1 58.54¢ +33.47° +52.46% +48.65° 45548 +35.99% +41.16% :
Soringin 0.81 0.63 0.62 0.63 0.62 0.64 0.65 5.0
PHNEIMEss +0.02" +0.02° +0.02° 40,05 +0.02° +0,04° +0.03 :
Cohesiveness 0.55 0.56 0.55 0.55 0.55 0.55 0.56 0.6
+0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 :
Gumminess 941.84 581.87 602.89 615.68 597.92 603.97 629.88 103,67
+17.07° +11.10¢ +24.26% +34.07% 49.40% +17.31° +16.88° ’
Chewiness 786.08 452.13 381.39 354.04 357.42 343.35 343.56 373.39™
+35.47° +21.44° +22.75° +28.99¢ +14.97¢ +23.06¢ +7.63¢ ’
Y Mean+S.D.
24 Means in each row with different letters are significantly different (p<0.05) by Duncan's multiple range test.
2 ™ Significant at p<0.001.
V&S 1 kel AAF 718k e, 155 rpme] 95 rpmE.th = AT
7] 7Zdgke] vl ZFeiAl UElgT). o]9f B2 Aie= A5 o]t #eElx7] Tl 7 WEe] A gt vX|= 9
B2 7] 3) opd2HE o] Adto] FojA AR F < Ay H3Ed), Kang SH 5(2001)2 5342] Z&7bo] &
zZdo] Fojm, #E| x| 7|7t A& g upe} ofd 24 o} wi=o] Hebd 9 v]xe] A7) 9 B o3| A"t
Blo] M2 JAAN Far XUslA A=, F24d, Aol 57t 3 kT AL o]/de] FHE A7 Ao 2A &4
A7) Eo 2 AZE™, 155 rppmo] 95 rppmET} olUX] 7} ¢ e F717F #detan ulAlekA s 2, v 84 Wl
vz grle] Zdgke] o ZFslA yelhd Aoz AZtE it 7} AstA dolul, 718l H4 W 73] o] n2A
(Sohn KH 2006). dojupa Fx7F fiAlEe A2 AZE AT

&AL 95 rpm¥} 155 rpm T #E] 7] ARk wh2
oJ2Hs VEbiA] ekskot. 3142 95 ipme 5%, 103, 20
£o 7 A3Ao] ZHAaE o 155 rpme #elx]7] A
o w2 3ol Folxrt YA sk, ol 155
rpml A E 52 2] A7) 2 F3 A0 95 pmellA] 158 2]
2718 == Astste] 7ol HA Ao mEetdia 1 o]
o] #E]A|7]eM = Qo] 2 vt gl Bz A7t

Bt o

5) "ats

Table 5 #e]x]7] 2710l whZ vieke] 3sl&S Ve
ATt k&2 155 ipme] 5T #HE |74 7 w=hom,
155 rpme] 10%, 95 rpme] 5% 2 10 #e]x|7]dME 2
thg-o g2 H3}go] E3th(p<0.001). 155 rpme] 20% 2]

7oA = skEe] 74 stobA whE Srem GAIRE A 7

[e]

Table 5. Expansion ratio of Yukwa base with various levels of punching speed and time

95 rpm 155 rpm
Parameters 0 min F-value
5 min 10 min 20 min 5 min 10 min 20 min
EXpa(n;‘L";)m’ 129740710 14.4140.74°  1447£053°  12.92+043°  15.674048"  14.07£030°  10.90:030° 25.58™2
D MeantS.D.

a4 Means in each row with different letters are significantly different (»<0.05) by Duncan's multiple range test.

2™ Significant at p<0.001.
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Fig. 4. Appearance and cross section of Yukwa base with various levels of punching speed and time".
Y 0 min; No punching, S2_05; 95 rpm for 5 min, S2_10; 95 rpm for 10 min, S2_20; 95 rpm for 20 min, S4 05; 155 rpm for 5 min,

S4 10; 155 rpm for 10 min, S4 20; 155 rpm for 20 min.
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Table 6. Moisture contents of Yukwa Bandegi with various levels of drying time

Drying time (hr) Pl
-value

0 6 12 18 24 30 36

Moisture
contents  45.72+0.50°0  27.54+0.47°  20.1240.53°  16.72+0.22¢  14.93+0.35°  13.52+0.39"  12.73+0.25% 2,553.99"2

(7o)

" Mean+S.D.
*7€ Means in each row with different letters are significantly different (p<0.05) by Duncan's multiple range test.

2 ™" Significant at p<0.001.

12 hours

24 hours 30 hours 36hours

Fig. 5. Scanning electron micrographs of Yukwa Bandegi with various levels of drying time (x1,000).

Table 7. Expansion ratio of Yukwa base with various levels of drying time

Drying time (hours)

F-value
0 6 12 18 24 30 36
EXPE‘(HI:LO/I;)WO 0.90£0.40"  538+046°  15.15:0.92° 20.01£0.68 2330£0.74° 21.57+1.01° 19.87+0.77° 412.30"2
D MeantS.D.

*“T Means in each row with different letters are significantly different (p<0.05) by Duncan's multiple range test.
) ™™ Significant at p<0.001.

2473 xR e A x ARl 7 whet skl 5 A 7P WskEo] E8kE 24A13F Hx Al witro] R
7¥stl o, 30413 A 2 5H ashr] Al bsted 24/\1?& A T2 14.93%Ath 7180l BuH fahe] Pl HAg
Z Al vRre] sshgo] Y =kt whlv|e] F Fe i %2 Shin DH & Choi U(1990)% 12~14%, Lee SA &
Fatel =2 9 Asked) 9 wAlE s 2ol €3 (200002 17%, Lee YH 5(2001)2 18%% & A2k 2fo]7}
A A= (Lee SA et al 2000; Lee YH et al 2001), £ A7l gleu}, Kang SH & Ryu GH(2002)E 14~17%=2 15% 3=
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Fig. 6. Appearance and cross section of Yukwa base with various levels of drying time.
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