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Abstract

Purpose: The objective of this study was to investigate the quality characteristics of injulmi made with dry glutinous rice flour according
to the punching time (1, 4, 7, 10 min) and the frozen storage period (0, 1, 7, 30 days) as compared with the control made by the
traditional method. Methods: Moisture content, texture profile, and sensory evaluation were measured in triplicate and color was
measured five times. Results: The moisture content was highest in the sample prepared with 7 min of punching time and the control. As
the punching time for injul/mi increased, moisture content tended to increase. The L-value increased with increased punching time and
the L-value was highest in the samples with 5 min and 7 min of punching time whereas the L-value showed no constant trend with
frozen storage. The texture profile analysis indicated that adhesiveness, and gumminess decreased significantly with increased punching
time, and punching for 7 min resulted in the highest hardness. The results of an acceptance test, showed that the injulmi prepared with
dry glutinous rice flour had higher scores for color, flavor, and taste, texture than the control made with the traditional method. The
whiteness of injulmi prepared with dry glutinous rice flour increased with longer punching times and, the sample with 10 min punching
time and 7 days of frozen storage had the highest score in the acceptance test. Conclusion: These results can be used as primary data for

research on the texture of injulmi made with dry glutinous rice flour.
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Samples

Dry glutinous rice flour
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Control

Wet glutinous rice

500 g 700 g
& & Add salt, sugar, water &
Steaming for 25 min Steaming for 60 min
{ 4
llju:’cl;i’ngl otiﬁfn Add salt, sugar, water = Pun(l:}(;h:ﬁi:me
0 4

Cooling for 2 hr

Cooling 2 hr |

Fig. 1. Procedures for preparation of /njulmi using dry glutinous rice flour according to the punching time,

Table 1. Formulas for /njulmi prepared with rice flour (o)
e ouinowrice dos o Waer s Suga
CON 10 700 0 70 7 35
IM 1 500 250 5 25
4M 4 500 250 5 25
™ 500 250 5 25
10M 10 500 250 5 25
F-CON" 10 700 0 70 7 35
F-1M 1 0 500 250 5 25
F-4M 4 0 500 250 5 25
F-7M 7 0 500 250 5 25
F-10M 10 0 500 250 5 25

CON (Control): Injulmi was prepared using wet glutinous rice with 10 min punching time.

IM: Injulmi was prepared using dry glutinous rice flour with 1 min punching time.

4AM: Injulmi was prepared using dry glutinous rice flour with 4 min punching time.

TM: Injulmi was prepared using dry glutinous rice flour with 7 min punching time.

10M: Injulmi was prepared using dry glutinous rice flour with 10 min punching time.

" F- means that each Imjulmi sample after thawed (for 2 hours at 24°C) from freezing for 7 days at -20°C.
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Table 2, Moisture contents of iryjulmi prepared with rice flour by different punching time during 30 days of storage at -20°C

(%)
Samples
Storage (day)
CON M 4M ™ 10M
0 31.76+2.83° 25.23+0.90°C 26.98+0.30° 30.15+1.56° 29.72+41.39%
1 32.64+1.19" 27.55+0.59°® 28.82+1.26" 31.97+0.48° 30.97+1.09°
7 31.9742.46" 27.49+1.27"® 29.14+1.55" 32.51+0.98" 27.75+0.54°
30 30.43£0.11° 29.05+0.70" 30.95+0.71%* 32.60+0.95 30.02+1.71°

Mean+SD.

CON (Control): Injulmi was prepared using wet glutinous rice with 10 min punching time.
IM: Injulmi was prepared using dry glutinous rice flour with 1 min punching time.

4M: Injulmi was prepared using dry glutinous rice flour with 4 min punching time.

TM: Injulmi was prepared using dry glutinous rice flour with 7 min punching time.

10M: Injulmi was prepared using dry glutinous rice flour with 10 min punching time.

*® Means in a row by different superscripts are significantly different at p<0.05.

A€ Means in a column by different superscripts are significantly different at p<0.05.
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Table 3, Color changes of /njuimi prepared with rice flour by different punching time during 30 days of storage at -20°C

Color Storage Samples
(day) CON IM 4M ™ 10M
0 72.95+0.28% 66.620.01°" 72.47+0.02% 76.23+0.00° 77.26£0.01°%
L 1 72.00+0.07" 72.12+0.03% 75.56£0.01 78.72+0.03* 76.56+0.05™
7 76.41+0.01" 72.26+0.05" 74.30+0.02%° 77.46+0.01°° 77.2040.02"
30 73.83+0.57% 74.74+0.06" 73.49+0.01% 75.99+0.34°° 78.2140.75™
0 -3.56+0.23% 0.17+0.05** -2.85+0.08™ -3.62+0.05°¢ -3.50+0.03°¢
1 2.21£0.16% 2.54+0.05® -1.02+0.03" -2.23+0.03® 2.15+0.07*
: 7 -5.010.02°° -3.15+0.08°° -4.50+0.03"" -5.39+0.03° -4.65+0.04°
30 2.77+0.66° -2.8240.05°¢ -0.11£0.04* -1.85+0.22 -2.30+0.71°®
0 14.19+0.58" 13.10+0.01° 14.65+0.05® 15.05+0.05" 14.3740.01°"
1 13.75+0.02°¢ 14.06+0.02% 14.74+0.01°* 15.30+0.02** 14.90+0.03"*
b 7 14.48+0.03*" 12.45+0.06°" 11.900.05% 13.32+0.03°° 11.63£0.04°
30 14.69+0.39* 13.91+0.04" 10.44+0.01°° 13.9540.09°¢ 14.47£0.23*
Mean+SD.
CON (Control): Injulmi was prepared using wet glutinous rice with 10 min punching time.
IM: Injulmi was prepared using dry glutinous rice flour with 1 min punching time.
4M: Injulmi was prepared using dry glutinous rice flour with 4 min punching time.
TM: Injulmi was prepared using dry glutinous rice flour with 7 min punching time.
10M: Injulmi was prepared using dry glutinous rice flour with 10 min punching time.
*® Means in a row by different superscripts are significantly different at p<0.05.
€ Means in a column by different superscripts are significantly different at p<0.05.
2016; 32(2):168-177 http://www.ekfcs.org
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Yeldth &84S i 2HCON)F 2] A7sa 4%
gk 1w 7he] ol Aol it AL ti=
(CON)®] Zto] 570.07% 713 Zkar X|&= Algro] Zold
TE adske A4S JEASE TMP 10Mo] f-21F
o2 7 ¥e #S YERITHp<0.001).

WE AR 1Y90ME Z2TH(CON)F e A T
A Az Yo vlE] AxrF Rl oH, txT
(CON)©] 1,054.73 g0 2 fo|do=w 7P e ke
ERATH(p<0.001). IM©] 4,549.37 g2 7} & e
el o™ 4Moll A =7} ZHastdth 42, 78, 10%
< 2 A2 AV Q1AEW] AR Tl ol A<l Afolrt
YERA ebtth B5A4 743 10€oM = W 193
e AFoR YRI(CON)o| AAR7IE du R}t
TolH e s BAETE Gl et e w(p<0.001) 1Mo 7HE
o} wet A4S YERATHp<0.05).

WE5A% 3080 AErF & Fog2 ZrledEd,
1S % IMo] o5 o= 535290 g0 & 7P && 7%
< UERRS LW (p<0.05), AZ=HFH09D), 1€, 79744 7}
2 9 SAHEAYE E2TH(CON)Y°] W 3080E M,
I0MET F2 e HER ST (p<0.001).

g Z27g BIES BE ASA Ws AA7|Zt uet
AES 7 SUetd B gds)] s o2 Yl
=, ¥% 1¢97 7994 Ax 3ol S71Eo] aAeE &

AT Ws 309904 AR F0Y)RETG AT Fo] &
ZoZ H5dte AL B 4 AT 487 78S I <
Ar] 4M, M-S B5A4F 1Y, 7€ = Al=230Y)7}
Z Zol7} Qe ASZ Yeh} o9 7|17 W5 AAE )
A EFEddH, F4 A F2 dFs T 84 2

2o =2 AsHh

WE 1€oA tdlZF(CON)2| F2Hge] -431.372 Al
A SR oM, 10M2] 4ol -1638.100.2 71 =4
YERED, IME AYstal = AlZko] dojdys B3t
Aol Z7FITE tHEZHCON)F 1M, 4M, TMLS A %3]
F09)FE WA 79704 F2Ao] FeHow FUt
AT Hp<0.001, p<0.05), Y547 30LA Zast= 7
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Table 4. Texture properties of iyjulmi with rice flour by different punching time during 30 days of storage at -20°C

Texture Storage Samples
parameter (day) CON 1M 4M ™ 10M
0 613.20+17.33 3,187.00£360.65  2,728.33+22.85™ 1,597.17+62.26% 2,012.50+140.18°
Hardness (¢ 1 1,054.73£155.12°C  4,549.37+£1186.92**  2,742.30+133.07%  2,549.73:221.51®  2,533.40+188.19"
araness
& 7 1,638.33£118.75%  5205.47£127.22°*  2,904.00+242.37%  2,765.77x137.77"  2,720.07+85.62*
30 4,488.23+301.18™  5352.904221.99™*  4,507.97£371.86™  3,124.13£52.42% 3,187.004360.65°
0 276.20+29.16™ -985.77+32.23%¢ -822.40+77.24%° -729.5049.77%A -548.60+22.29°
Adhesi 1 -431.37438.90  -1,465.53+150.95°  -915.87470.28"®  -1,107.33£69.22°  -1,638.10+146.03%
es1veness
7 -1,031.80£41.37°  2,122.60£241.55"°  -1,266.03£71.23°C  -1,129.87+88.10°C  -1,244.83+89.84"%
30 -6,15.93+187.10" -181.57+32.82* -160.87+5.09** -970.83+81.99" -985.774432.23"B
0 0.96+0.01* 0.94+0.04 0.94+0.01° 0.93+0.00"" 0.96+0.00"
Sorine 1 0.96+0.01** 0.93+0.01° 0.93+0.01" 0.910.00° 0.890.00°
ringiness
prng 7 0.89+0.01°" 0.960.04 0.91+0.01"® 0.92+0.01°"® 0.9120.01°%5¢
30 0.95+0.03" 0.97+0.02 0.97+£0.03" 0.94+0.01* 0.9420.04P
0 0.930.02** 0.87+0.01°* 0.88+0.00"* 0.92+0.01** 0.87+0.01°
Cohes 1 0.91+0.02* 0.78+0.00% 0.83+0.01" 0.86+0.01"® 0.89+0.02°
onesiveness
7 0.9120.02** 0.86+0.01® 0.87£0.01%* 0.87+0.02°" 0.88+0.01°
30 0.82+0.01® 0.85+0.01%" 0.89+0.02** 0.86=0.01°" 0.87+0.01°
0 570.07+6.41%° 2,770.32439.29" 2,402.01+20.15"" 1,464.57463.67% 1,748.04104.14°
Cummi 1 95831+121.61°C  4,161.36+186.70"°  2,275.14+94.97®  2,187.29+179.34°C  2,244.51+139.80™
umminess
7 1,483.81+86.40° 3,896.26+81.41°C 2,534.88£181.21°%  2.410.70£104.02°®  2,397.92+63.82"°
30 3,675.994253.91°  4,520.38+108.91*"  4,023.84+348.25**  2,703.324339.29°*  2,770.324339.29%*
Mean+SD.

CON (Control): Injulmi was prepared using wet glutinous rice with 10 min punching time.
IM: Injulmi was prepared using dry glutinous rice flour with 1 min punching time.

4AM: Injulmi was prepared using dry glutinous rice flour with 4 min punching time.

TM: Injulmi was prepared using dry glutinous rice flour with 7 min punching time.

10M: Injulmi was prepared using dry glutinous rice flour with 10 min punching time.

*¢ Means in a row by different superscripts are significantly different at p<0.05.

A€ Means in a column by different superscripts are significantly different at p<0.05.

2 3 1Mo] feFow 7 2o s Yelhit

10E2Z 3 1M Ws 125 3
WA 4ES Bl

F2 et A A

A 197744 STVt ol F AL F2Ado] 19 (p<0.001). A4 Efs g T
o7 Zashes S UHEATHp<0.01). A4 A& 3 3lo] FrE, gl S wtomg Awy} sp
FATVEE A2 JQEw| Y BRG] FAAR AT =3 IMo] WEAA 30804 4,520.38% A4 =
F2 Az JdHn 2o gty siRET(Kim JO & 71 A JERs

Shin MS 2002), & AFol|AE A2 o2 Az3 o

ZTH(CON) R}t 72 Arlea Axg ddu|e] F2A4 4. 7|SE XA}

°f | 37l upEht withe] A Bk o= SHOR gy gaied e AZE B QANE A=
Az QUdvle] ¥ AU B 7MY SRS & go) gt 4T 7Y F AFE A0l /)5
o] A2 A&ET FAVIFET & A BAV de A = 2} AT Table 59F 2T

© 2 AZHKKim JO & Shin MS 2002). Ao A ZAOL)IAS M, TM, 10Mo] A 7}

AAL dz2EH 4M, M, 1ML W54 7]7to] Zof
Aol W} Fojdo g Frtshe AadS YERII(p<0.001),
IMS B354 14 30¥0] tEE, AZRAIFT0Y)
Hop & #go = FkedTh A% 71 Wy A= AR

e O F4AM, FIM,
Aoz HAAUG e AR
Mm% WEAEE Ju

Ha, ¥E 7delM=
F-10M< 7} Folshe=
1222 & IM% F-IMS
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Table 5, Acceptance evaluation of /ryuimi prepared with rice flour punching by different time

Samples
:jﬁ;‘l’gs 0 storage CON M 4M ™ 10M
7 storages F-CON F-1M F-4M F-7M F-10M
0 3.631.63° 3.67+1.31° 4.83+1.28" 4.87£1.27° 4.94+1.00°
Color 7 3.81£1.36° 4.40+1.18° 4.60+1.45% 4.58+1.32% 5.0241.20°
t-value -0.59™ 22.99" 0.86"° 1.14% -0.36™
0 4.33+1.13 4.37+1.09 4.48+1.23 4.52+1.06 4.40+0.98
Odor 7 429+1.24 4.38+1.05 4.35+1.10 4.4041.03 4.5241.13
t-value 0.17" -0.09™ 0.59" 0.56"° -0.56"°
0 4.69+1.46 4.33+1.49 4.83+1.37 5.04+1.20 4.65+1.34
Taste 7 4.23+1.65 431£1.52 4.90+1.36 4.52+1.16 4.52+1.32
t-value 1517 0.07" -0.29™ 224 0.52"°
0 4.08+1.82" 4.40+1.43" 4.98+1.34° 4.77+1.35° 4.92+1 48"
Texture 7 3.77+1.80 4.58+1.29° 4.87+127° 4.73+1.39° 4.62+1.35°
t-value 0.87"° -0.65" 0.45™ 0.14™ 0.1
0 4.12+1.75° 4.25+1.38° 4.87+1.19° 4.83+1.20° 4.48+1.34™
ac?:;tr::ce 7 3.75+1.68" 4.46+1.29° 4.52+1 49° 4.58+1.21° 4.62+1.40°
t-value 1.09" -0.81" 1317 1.06" 0.5
Mean+SD.

CON (Control): Injulmi was prepared using wet glutinous rice with 10 min punching time.
IM: Injulmi was prepared using dry glutinous rice flour with 1 min punching time.

4M: Injulmi was prepared using dry glutinous rice flour with 4 min punching time.

TM: Injulmi was prepared using dry glutinous rice flour with 7 min punching time.

10M: Injulmi was prepared using dry glutinous rice flour with 10 min punching time.

*¢ Means in a row by different superscripts are significantly different at p<0.05.

N Not significant.

* p<0.05, ** p<0.01.

FIME oo BA BT AZAFDe @ of ©E o] Bk txEel HE AAveh A4 A7)

T 79 BFAA A ARl ZojdEE HE A W F AR 9] V3R AolE & 5 AUt

7hehe A2 eyt tHE=T(CON) B 314 A7bF 1] Als B Alx
Aok BolAs BE A% 8 A ARkl mE fo A50Y) AR ¥EAZ @ AR ke FAHYL 7

Al zkols UEA 3T o FoAHR Aol yEhbA] fgkow, ojHd A
Aol M A2A 0D 7970 WF AT ARE Fe BFAG Pl v RAA] FFE WA

o] FolFel Aol= {9, E=T(CON) Huks 334 A gorm, uigdd Aol 2 F 3&S st

AAEE o] &% AW E o AEse Zlo® Ykt Atk

Fagtos ve JAvEY FATHRER ke At

O Z38]14 71257} =34 Tth=(Lee HG 5 2004)2] A+ V. QoF al H=

ot dAshe Aot = Ax FLo Aust WEA

& @ AR R AR Apel7t Qs AL AR 2 B dolAe dne] Azgis stetr] ffEl

Fteta Az A= AL 17, 48, 77, 1087 BEA ;
AAZQ 71ZEo A AXFFT0Y)NA aM, TME 7F 7L, 309 E GElste] 4 AVLE JdrE A ;

A A B EAR, A s Fo Aol vt ASTACR Axd <ddveh I FHASAHS w3

A g, W T8N E dEHCONS WAl By AT

or F-10M< 714 A 371ou A4 &7 Q) TE FEFS AEPHCE Ax vz s

o] X ARkl W2 fo)AR Aol itk X ARt ©] P WAL, A= ARkl whE 234 7R 1w
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Ay FolHE e AE 7RO Z 3 TMo] JHE R’
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o] ZrAdhE AES B, dEte] 7P weka 1#
< X AAEVME -} 7 B30T 715 R 2A
15 2R 12 A7FEE R 1A 7F A HAy,
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