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Effect of flour and frying temperature on quality of

Gaeseong-Juak(doughnut of waxy rice)
Myoung-Ae Kim

Department of Food and Nutrition Dongduk Women's University

Abstract

This study was carried out to standardize the recipe of Gaeseong-Juak. The formation and quality of the Juak
were investigated ‘1nder different treatment conditions. 1. The high ratio of medium flour(20%) in the flour mixture
resulted in poor swelling. 2. The flour mixture with 10% strong flour showed higher volume of Gaeseong-Juak
compared with the 10% mixture of medium flour, but the score of sensory evaluation was low. 3. The addition of
Makkoli in the dough did not give significant difference in the formation of Juak, but the sensory score was low. 4.
The deep-frying temperature in the range of 150°C to 170°C allowed the greatest swelling of Gaeseong-Juak, but
the highest quality score was obtained at 160°C treatment. Overall, the best preparation condition of Gaeseong-
Juak was that the raixture of waxy rice flour with 10% medium flour was kneaded with Makkoli and fried at 160°C.
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Table 1. Size of Gaeseong-Juak at Different Kinds and Mixture Ratio of Flour

diameter, mm

thickness, mm

conditions 100w,w,” 100 HyH,”
dough(W,) Juak(W,) dough(H,) Juak(H,)
0% 323 42.1 10.5 172 130.3 163.8
. 5% 323 395 10.5 199 1222 189.5
medium
10% 323 371 10.5 21.5 114.9 204.8
20% 323 34.7 10.5 214 1074 203.9
strong? 10% 323 374 10.5 220 115.8 209.5
no-Makkoli 323 36.6 10.5 226 113.3 215.2
1) medium : medium flour
2) strong : strong flour
3) 100W,/W, : 100(diameter after frying/diameter before frying)
4) 100H,/H, : 100(height after frying/height before frying)
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Fig. 1. Appearance and cross section of Gaeseong-Juak at
different kinds and mixture ratio of flour.

0%: medium flour 0%, 5%: medium flour 5%, 10%: medium
flour 10%, 20%: medium flour 20%, S10%: strong flour 10%,
no-Makkoli: no-added Makkoli

Fig. 2. Appearance and cross section of Gaeseong-Juak
according to different fermentation time.
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Fig. 3. Appearance and cross section of Gaeseong-Juak at
different temperature of deep-frying.

130°C: 20min at 130°C, 140°C: 18min at 140°C, 150°C: 16min
at 150°C, 160°C: 12min at 160°C, 170°C: 10min at 170°C,
180°C: 7min at 180°C

Table 2. Comparison of Gaeseong-Juak Size at Different Temperature of Deep-Frying

temp.-time diameter, mm thickness, mm . 5
(°C, min) 100 W/w, P 100H,/H,?
’ dough(W,) Juak(W,) dough(H,) Juak(H,)

130-20 327 375 11.5 13.8 1147 120.0
140-18 324 37.2 11.2 19.5 114.8 174.1
150-16 323 370 11.0 20.5 114.6 186.4
160-12 31.8 36.7 113 20.9 1154 185.0
170-10 313 36.0 112 21.3 1150 190.2
180-7 31.0 35.1 11.5 219 113.2 190.4

1) 100W,/W, : 100(diameter after frying/diameter before frying)
2) 100H/H, : 100(height afte- frying/height before frying)
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Table 3. Sensory Evaluation of Gaeseong-Juak at Different Kinds and Mixture Ratio of Flour

conditions color appearance non-oily texture taste
0% 264 1.50 143 1.07 2.00
. 5% 336 2.71 207 3.14 271
medium
10% 4.64 4.29 293 429 4.14
20% 250 3.71 3.79 329 329
strongz) 10% 3.00 3.86 2.79 4.14 3.86
no-Makkoli 207 3.64 2.64 3.57 321
LSD 5% 0.53 0.54 0.58 047 0.72
LSD 1% 0.75 0.77 0.82 0.67 1.03
1Dmedium : medium flour
2)strong : strong flour
Table 4. Sensory Evaluation of Gaeseong-Juak at Different Temperature of Deep-Frying
temp.-time("C, min) color appearance non-oily texture taste
130-20 4.55 4.64 3.18 3.18 391
140-18 336 3.82 2.36 2.64 2.82
150-16 1.64 1.91 2.09 2.73 191
160-12 2,64 327 3.55 4.18 4.00
170-10 355 3.82 227 345 336
180-7 4.64 391 3.09 3.73 327
LSD 5% 0.58 0.66 0.63 0.68 0.66
LSD 1% - 0.93 0.90 0.96 0.94

Wt} 218 v|wsla oSt S A AR
o[},

Fig. 304 ¥= nle} zhe] 130°CollM= Fate] 3}
7} A3 dojutA] kst 140-180°CollA] 7 Fete]
FAL F7hge] BR FH. 71Fe A4S B 140-
180°Ce] Fof2- 2%0] Alolof FAIgo] 23 FY3t 7]
Fo] & wdEe] gl Aoz el

Table 20|A Ew A3 FAL Fro) &
150-170°Cell A #7) 7o = vehda 130°ColA] 31
R 272 Y3l w)sled AsHFA) P37} I3
Zglet. o] RAEET) vF- dolr HiEe] #3571
IAE7] AHell W7} ALSIA A7) e E F
oto] Al oA sleleke Aulo|t} 180°Coll M HlES]
B3l J435) 9492 Ao Zpl OE A
BTl v|sle] 2l

AT FAE FAE] H6ME e H3)
dodz} FAlo| RSH-E AA3] dAA F Sle=
Fe=r) gasl}. olF $lsked B4 o139 £=elA
H7le v g 23 U9 &, T2 1A A
F AuE AT Foll A2olM FHA e Y3
23] 2ol upgolt). B el B 150-170°C

K-
[
4

A
k=)

=

-319-

Hele] QYT eEelN HA AS WE AP} 94
Sgiet. =, Fig. 3lxlsh o] o] L=9Ie] T o
R 25 s Y g 73] Fgsle] v
A 2EAAolA2) ZA3 23kt deb, o) o) 2=
2 97 ek glo] AR AEAE AU 4 )
& Aoz AR

3. 82, gZ2x9o| xlojo| e Foto| ALY}

Table 32 ¥ 71948 & WIREEHE) 5,
5, W= A7 AVEFe] Wl o
g L v|AErtE TARE Alelw

W2 EEe wisle] 3t H1E w2 A FHE
10%e150. FHE 10% A7 e 2ET BE 30
92 7 99| il 3Ho] 41446424 olF F9ht).
AT 100%EEE 0%) A BT A A B7FA]
EE a0 disle] 2 o1 Wi}l 53], A7k
53] v Zlez HrlEgel FEHE 20%s B R
7 w2 971 igko) o2 gEe uki) R
10% A&7 Y= A 95 47) 35| 3.004.14
2 o33 Helgdr

T E A7IBHA ¢ A, A’ AlgTe 2%

k2] e R] Al 16 F A 4 3(2000)



20 2 v of

FHY AL 2 whsir] felHel Aol & Myt

Table 4= 9] H:E 227} o 7|5l 27
AN FsHrHE A8 Aol 749 s} &
5 2 o) o)A FEelM 3.00 F, HF o)Ak H
718 e v 130, 160, 170, 180°Ce)glH}. o &
ABF 718 71320 Jefe] Ikl B 4 9= 2y
=, 247, ot & PJrul £ AL 160°Ce}
180°Celgde}. 18y, 180°Ce] A& A5y} 38
o £ HriElae £ 4 ode o 33Ee) 3272
A 160°C2] 4003} f2 2Hp<0.05)F e

w2, HEUE 9 37Tl I ATt &
5971 23 B g AL FEE 0% AT
160°Cel i+t

V. 29 % dBE

ATt AMzAle] 48 R AREAES FF3P|
s3] FarlRel Arkie WY 5 €, 92
29 A7, AL E 55 geidld T AT
FAE@FRAADE vlmstd =k

1. F87)5l A3 S Hrppge] viF a4
(20%) 3 37} et

2. 748 10% A7V $HE 10%) vlsle] Fo
27|17} T4 o A5 st @ekeh

3. wtAz)e) T b= 4] FAol= & Aol7) ¢l
Ao} #5grhrt debeh

4. BAex 150-170°Ce] F<fo] 71 =A H3fsigl
o} #EgGrlilA 160°CHF 7FE $pEa T

ujeby, Feke 10% Ao FHEE Tl A
7¥sle) Bl HEESlIL 160°ColM H71E Ale] 24

fFz22e A A 164 A 43(2000)

47 sl gleiA 7hg B Aoz Yepgel.

Ha
re

=l

1. 7913 % : 52T Al 31 9, A4, 4. 31
234}, 231, 2000

2. 38 o, TESADTY, 129, 239, 1999

3. AYPF, 733, WA ¢ H5 FE ZF3) At
A Fq). =z 253 A, 10(2):15, 1995

4. ¥lHed AL o|Fn| ; AEA A Axupyel ¥F
3}, grarzxe] e 3] R, 7(4): 291, 1992

5. o) : A71Re] EAlel] whE AFEA] A= AA.
=z 2] 2p3F3] A, §(4):371, 1992

6 i3], 7im|e]  AFEE FH A AL AT
oAl obA] A &3] K], 4(3):67, 1994

7. 73led A3 AF AlFCENe] Fud) Ag)t e
34 33, FolA] o} Al A &3] %], 4(1):123, 1994

8. VRBRY, & A, e, 0385 - ZuAIRA] FES g
2] Ayl wiSe] o)3dhd A 9 AR F Fwe] F
Ae|| w2 3. e AeHE|A], 13(4):484, 1997

9. |o33], AMsle, Anjed  FrAEE 9 7 FHA
A5, g=2xa 83|, 6(1): 85, 1996

10. 70)ed, FaiE . Suizzy #2535 T3, FoMlom
A gt 3) A, 3(2):165, 1993

11. RS, 73], o] : o] $AA 7] ufE PN
o] EA4 o ulEel] A SFZe) e, 11(2):104,
1995

12. A, AAA g 3 29 uEe] 718 oy
A, fe olmxal Y AR Wiz} sl=tze|st)R],
11(3):282, 1995

2oood 79 79 A4

-320-



