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Effect of Sugar on the Textural Properties of Injulmi Made from Waxy Rice Flours

by Different Milling Methods
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Abstract

The quality of Injulmi, waxy rice cake is affected by milling methods. varieties. additives, steeping condition
before milling and the texture properties during storage. Sinsunchalbyeo and Hwasunchalbyeo flours were made
using pin-dry milling(PDM) and roller-wet milling(RWM) methods. Injulmi was made from those flours with

different sugars, sucrose, maltose, oligosaccharide, and were measured textural properties of Injulmi stored at 2
0C for 0, 12, 36 and 60 hrs, respectively. The hardness of sucrose added to Injulmi made from PDM flour was

the highest among any other sugars, but Injuimi from RWM flour was increased in the following order

sucroseymaltoseoligosaccharide)non-added Injulmi, Adhesiveness of none added Injulmi were the lowest among

sugar added Injulmi including, oligosaccharide, maltose and sucrose added Injulmi.
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Type : two bite mastication test

Adaptor : No. 5 (10.00mm)

Load cell : 1.00kg

1 50%

Sample size : 10.00(mm) X10.00(mm) % 10.00(mm)
Table speed : 50.00(mn/min)

Chart speed : 85.00(mm/sec)

Deformation

Table 1. Formula for waxy rice cakes prepared with various sugar sources
Ingredients (g)
Additives(sugar) ~ Waxy rocae
rice Water Salt SEV Sobitol  Sucrose  Maltse OO
four® ccharide
None 100 100 1 05 5 - - -
Sucrose 100 100 1 05 5 20 - -
Maltose 100 100 1 05 5 - 20 -
Oligosaccharide 100 100 1 05 5 - - 20
* Dry basis

1) SE:sucrose fatty acid ester 1170,
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Fig. 2 Changes of hardness of waxy rice cakes using Shinsunchalbyeo and Hwasunchalbyeo flours with different
milling methods and sugars stored at 20°C by rheometer
Shinsunchalbyeo flours(PDM) Shinsunchalbyeo flours(RWM)
Hwasunchalbyeo flours(PDM) Hwasunchalbyeo flours(RWM)

Table 2. Analysis of variance for rheological properties of waxy rice cakes made from Sinsunchalbyeo
flours with pin-dry milling and different sugar sources stored at 20C

Storage time(hr)

Sugars 12 36 60

Hardness V*12408+11.42° *1465.6 427 28° *1462.2+35.90° *1538.2+1391°

None Adhesiveness ¥-7 4440,09° ¥-754+012° *-8.03+0,16° ¥-8.50£0.15"
Springiness 101003 1004009 101£016 106+0.16
Cohesiveness 1.01£0.09 1.02+0.12 1042015 1074013

Hardness *13832£11.44° 14556 £11.40° ¥1576.2+8.68" “1741.8+11.32°

Sueroee Adhesiveness 816029 %893+0,19° 918+020° 2-956:£0.12°
Springiness 1.03£015 1.09£0.14 1.03+1.06 1054015
Cohesiveness 1.04%0.15 1.11£0.25 1.07+0.15 1014015

Hardness *1304.0£1397 1 488+1175 14572411.22° *1560.0£12.2

Maltose Adhesiveness 7-78040.15° 7-8,3240.20° Y-84340.2%° ¥-890+0.24°
Springiness 1.06+021 1.10+020 1.09+022 1074017

Cohesiveness 1.05+015 1042020 1.00£0.12 1.06+0.18

Hardness *1315.0£19.40° *1352.8+13.29 *14332+6.78° *1597.0£49.2°

Oligosaccharide Adhesiveness *-7.74+0.20° *-7924+027° *-8.06+0.22 *-8724021°
Springiness 1.03+0.15 1012017 1.03+0.16 1.08+0.19

Cohesiveness 1.05+0.18 1.03+0.16 1054017 1044016

1) Values with different superscript in the same column and row are significantly different at p<0.05
a. b, ¢, d) Duncan’s multiple range test for storage time{row)
w. X, y. 2) Duncan’s multiple range test for additives(column)
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Fig. 3 Changes of adhesiveness of waxy rice cakes using Shinsunchalbyeo and Hwasunchalbyeo flours with
different milling methods and sugars stored at 20C by rheometer
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Table 3. Analysis of variance for rheological properties of waxy rice cakes made from Sinsunchalbyeo flours

with roller-wet milling and different sugar sources stored at 20C

Storage time(hr)

Sugars 0 12 36 60

Hardness %9304 +9.28" 10758+ 16.54° 11516+16.65° 1234 6+14.21°

None Adhesiveness ¥.573+0.20° 5924023 ¥-578+0.18° ¥-650+0.15"
Springiness 1.05+0.15 104017 1.08+021 1.03+017

Cohesiveness 1.04+0.18 1.0940.25 1.00+050 1.04+0.16

Hardness ¥1246.2+15.43° "1319.24+22.18° *1365.0+16.56" “14350+28.81°

Suctoce Adhesiveness L66310.15° 6,61+011° -7 56+0.22° -7.38+0.27
Springiness 0.93+0.16 1024017 1024017 1074021

Cohesiveness 105+0.15 1.03+£0.16 103+0.16 1.05+0.16

Hardness 11034 %16,12° “12298+18.78° *12858+17.07° *1338.0+19.14°

Maltose Adhesiveness 7-6,38+0.24° Y-6.564018" 7224012 Y-7334018°
Springiness 1.09+0.18 1054016 1.04+0.16 0.984+0.20

Cohesiveness 104016 1054017 1.05+0.16 1.07+022

Hardness "11238+15.75° 71204.4%16.30° "12646+14.21° 71325.6+15.78

Oligosaccharide Adhesiveness *-6.31%0.17° *-6,35+0,14" *-6,75+0.19° *-7,08+0.21°
Springiness 1.0640.13 1.08£0.14 1.04+016 1014019

Cohesiveness 1.054+0.15 1044010 1.06+0.14 1.04+016

1) Values with different superscript in the same column and row are significantly different at p<0.05

a. b, c. d) Duncan’s multiple range test for storage time(row)
w. X, v, z) Duncan’s multiple range test for additives(column)

Table 4. Analysis of variance for rheological properties of waxy rice cakes made from Hwasunchalbyeo flours
with pin-dry milling and different sugar sources stored at 20C

Storage time(hr)

Sugars 0 12 36 60

Hardness V11617 +13.18° 1503 8+1861° *1566.5+£1393 *1575.6 £29.74°

Nome Adhesiveness ¥_708+021° *-7154012° ¥-85040.16° *-9,69+0,12°
Springiness 1.00+0.05 1.0240.06 1.01+002 1.01+005

Cohesiveness 1024004 1.03:004 0.99+0,05 1.03+0.04

Hardness *1403,7+17.06° 15414 +11T “1603,6+14.59" 1756541313

Sucrose Adhesiveness 78324013 Y-85440.13° Y-8.89+0.26° Y-9,04+0,14°
Springiness 1.00+0.04 1.00+005 101003 1.02+0.04

Cohesiveness 1.01+0.06 1.01+002 1.00+0.03 1.00+0.03

Hardness *1330.6 15,63 *1371.4£10.08° *1495,1 +16.93° *1590.7 +15.0°

Maltose Adhesiveness Y-8.08+0.16" Y-855+0.14° -871+011° 7-9.30+0.15°
Springiness 1.00+0.05 1.01£022 1.01+0.03 1.00+0,04

Cohesiveness 1214041 0.97+0.06 0.99+0,03 1024005

Hardness 71342.2+10.94° 137304914 ¥1464.8+15.03° Y1563 2+12.04°

. , Adhesiveness *-79240.19° *-8,18£0.14° *-8.71%0.16° 19204017

Oligosaccharide o

Springiness 1.03+0.03 100+0.03 1.01+0.03 1.00+0,02

Cohesiveness 1.0240.01 09740.05 1024002 1.00+0,01

1) Values with different superscript in the same column and row are significantly different at p<0.05

a, b, ¢, d) Duncan's multiple range test for storage time(row)
w. X, ¥) Duncan’s multiple range test for additives(column)
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Table 5. Analysis of variance for rheological properties of waxy rice cakes made from Hwasunchalbyeo flours
with roller-wet milling and different sugar sources stored at 20C

s Storage time(hr) 0 12 3 60
* Hardness V2984 6+20.26° *1136.0+14.76° 1162442051 *1358.8+25 81°
Nome Adhesiveness 5574019 ¥-516£0.12° ¥-6.8040,15° ¥-7.15+0.24°
Springiness 1.05%0.16 103015 097+0.12 1.06+0.14
Cohesiveness 1.02+0.14 1.06%0.15 1034017 1.054+0.22
Hardness *13004421.33° *1342,6£19.90° “1411642979"  “14568+1613°
Adhesiveness 6514017 7024015 2749 +0.20° 7594019
Sucrose Springiness 103016 L04£0.17 1032017 1034019
Cohesiveness 1042015 1034017 1.04%0.16 1.03+023
Hardness *11384+19.41° *12534+1585° 13452+1694°  *13706+13.95°
Miltocs Adhesiveness Y-6.27+0,16° V6994022 ¥-7.324020° Y-757+020
Springiness 1.03+017 1.03£0.16 1031016 1074013
Cohesiveness 1.04+0.16 1.04%0.16 1.08+0.14 1014013
Hardness Y1149.2£11.61° 12402420 61° ¥1269.8420.17" 713446 +2383°
‘ Adhesiveness *-6,33+0.21° 6574021 %6810,14° *-7.1940.19
Oligosaccharide o
Springiness 104016 1.06%0.14 1114027 1044016
Cohesiveness 1024015 101016 1.04%0.19 1.044015

1) Values with different superscript in the same column and row are significantly diffserent at p{0.05

a, b, ¢, d) Duncan's multiple range test for storage time(row)
W. X, V. z) Duncan’s multiple range test for additives(column)
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