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Sensory and Texture properties of Noralbyung with variation in the ratio of ingredients

Hyo-Gee Lee, Hee-Kyung Park
Dept. of Food and Nutrition, college of Human ecology, Hanyang University

Abstract

The purpose of this study was to investigate the instrumental and sensorycharacteristics of Noralbyung made
from rice flour and glutinous rice flour containing 1, 2, or 3% of ginger powder. The result of sensory
evaluation showed that Noralbyung containing 252g rice flour, 45g (15%) glutinous rice flour, 3g (1%) ginger
powder, 3g cinnamon powder, 55m/ honey, 15m/ water, and 3g (1%) salt had high overall acceptability and
chewiness preference. From textural analysis, springinessand gumminess were increased by adding ginger powder.
The Hunter color a-, L- and b-values of Noralbyung were all decreased by increasing the level of ginger
powder. The moisture content (%) was higher in Noralbyung with sugar than honey. With increasing ginger

powder

content, the moisture content (%) of Noralbyung was decreased. From these test result, the most

desirable recipe for Noralbyung was 252g rice flour, 45g (15%) glutinous'rice flour, 3g (1%) ginger powder,
3g cinnamon powder, S5m/ honey, 15ml water, and 3g (1%) salt. The moisture content was 37.72%.
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Table 1. Formulas and abbreviations for Noralbyung
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Milling (2 times)

Polished rice Polished glutinous rice
y !
Soaking rice for 12hrs Soaking rice for 12hrs
! y
Draining rice for Draining rice for
30 min 30 min
l Add 1% salt — l

{

Milling (2 times)

Sieving

!

N

Sieving

Mixing

N

Add ginger powder,
cinnamon powder,
water, sugar or honey

.
}

Steaming for 30min

Fig 1. Preparation procedure of Noralbyung

tizil:;t rice flour(g) ﬁcg;ug;::(sg) po?vlzlleier(g) ;om;l;gz:) salt(g) sugar(g) honey(ml)  water(m))
NO1S 252 45 3 (1%) 3 3 30 45
NO2S 250 44 6 2%) 3 3 30 45
NO3S 248 43 9 (3%) 3 3 30 45
NO1H 252 45 3 (1%) 3 3 55 15
NO2H 250 44 6 2%) 3 3 55 15
NO3H 248 43 9 3%) 3 3 55 15

NOIS : 252g rice flour and 45g glutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, sugar 30g and water 45m/
NO2S : 250g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, sugar 30g and water 45m/
NO3S : 248g rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, sugar 30g and water 45ml/
NOIH : 252g rice flour and 45g glutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, honey 55m/ and water 15m/
NO2H : 250g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, honey 55m/ and water 15m/
NO3H : 248g rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, honey 55m/ and water 15m/
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Table 2. Instrumental setting conditions for Texture
Profile Analyser

Parameters Condition
compression ratio 50% of sample thickness
plunger type cylinder type 35mm
plunger speed Immysec
Force scaling Skg
Auto scaling on
Detecting points/second 200
contact area 314nt
Interval between two bit 3sec
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Table 3. Sensory characteristics of Noralbyung by trained panel
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moistness chewiness hardness hot taste after-swallowing
NO1S 3.89+1.39™ 4.56+1.30™ 4.03+1.11° 3474113 3.58+1.25°
NO2S 4.25+1.48 4.08+1.46° 4.06+1.22" 425+1.40° 428+1.39°
NO3S 4.08+1.46 425+1.16° 3.83+1.36" 4.94+13% 5.08+1.34°
NOIH 425+1.44 5.11+1.24° 4.94£1.12° 4.08+1.32° 4.08+1.16°
NO2H 3.92+1.40 4.47+1.32° 4.69+1.17° 428+121° 436+1.12°
NO3H 3.92+1.29 3.78+1.07° 4.78+1.02° 5.2240.92° 5.14£1.02°

1) Mean + S.D
P P-value by one- way ANOVA

) Means in the column with different superscripts are significantly different at a=0.05 level by Duncan’s multiple range test

P NS : not Significant

NO1S : 252g rice flour and 45g glutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, sugar 30g and water 45m/
NO2S : 250g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, sugar 30g and water 45ml
NO3S : 248g rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, sugar 30g and water 45m/
NO1H : 252g rice flour and 45g giutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, honey 55m/ and water 15ml/
NOZH : 250g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, honey 55m!/ and water 15m/
NO3H : 248g rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, honey 55m/ and water 15m/

Table 4. Acceptance characteristics of Noralbyung by consumer

color flavor overall preference
NO1S 4.24+1.39" 4.53+1.17" 4.87+1.1°
NO2S f 521£1.02° 5.06:1.23 4.29+1.68°
NO3S 4.68+1.38% 432+1.17 3.68+1.43"
NOIH 4.85+1.22° 4.65£1.19 500+1.02°
NO2H 5.00+0.75" 4.43+1.2 4.68+1.0°
NO3H 4.71+1.34" 4.58+1.1 3.82+1.26"
1) Mean + S.D

P P-value by one- way ANOVA

P Means in the column with different superscripts are significantly different at a=0.05 level by Duncan’s multiple range test

P NS : not Significant

NO1S : 252g rice flour and 45g glutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, sugar 30g and water 45m/
NO2S : 250g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, sugar 30g and water 45m/
NO3S : 248g rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, sugar 30g and water 45m/
NO1H : 252g rice flour and 45g glutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, honey 55ml/ and water 15m/
NO2H : 250g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, honey 55m/ and water 15ml/
NO3H : 248g rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, honey 55m/ and water 15m/
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Table 5. Texture characteristics of Noralbyung by texture analyzer

Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
NOIS  620.93+7.11° 136.56+73.32° 0.48+0.01° 0.52+0.01™ 538425977  452.09+29.09"
NO2S 5369 +128.34"  9322+43.5° 0.48:0.01° 0.50+0.02 462.52+32.53"  380.67+57.93"
NO3S 423.99+82.38"  192.94+198.23° 0.49+0.003" 0.52+0.02 644.68+99.30™  457.74+43.94™
NOIH 427.16+57.94"  439.97+278.05°  0.51:0.02" 0.52+0.02 642.72+87.21°  516.87+46.22°
NO2H 488.94+77.82"  156.61+73.95° 0.53+0.02" 0.52+0.02 595.9143391™  468.56+115.71"
NO3H 364.104225.15°  288.69+59.67° 054007 0.53+0.03 649.56177.23°  493.28+89.20"

1) mean + SD
P P-value by one- way ANOVA

P Means in the column with different superscripts are significantly different at a=0.05 level by Duncan’s multiple range test

P NS : not Significant

NOILS : 252g rice flour and 45¢g glutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, sugar 30g and water 45ml
NO2S : 250g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, sugar 30g and water 45m/
NO3S : 248g rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, sugar 30g and water 45m/
: 252g rice flour and 45g glutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, honey 55m/ and water 15m/
250g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, honey 55ml and water 15ml
248g rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, honey 55m/ and water 15m/

NO1H
NO2H
NO3H :
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Table 6. Moisture contents of Noralbyung
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Sample Moisture content(%) Sample Moisture content(%)
NO1S 44.34:1.63° NO1H 37.72+0.34°
NO2S 40.9+2.30° NO2H 35.44+0.31°
NO3S 40.66+1.94° NO3H 36.60+2.07"

1) mean + SD
P P-value by one- way ANOVA

P Means in the column with different superscripts are significantly different at a=0.05 level by Duncan’s multiple range test

P NS : not Significant

NO1S
NO2S :
NO3S :
NO1H :
NO2H :
NO3H :

: 252¢ rice flour and 45g glutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, sugar 30g and water 45m/
250g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, sugar 30g and water 45m/
248g rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, sugar 30g and water 45m/
252g rice flour and 45g glutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, honey 55m!/ and water 15m/
250g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, honey 55m/ and water 15m/
248¢ rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, honey 55m/ and water 15m/

Table 7. Hunter’s color values of Noralbyung

L-value a-value b-value
NO1S 65.77+0.73" 577202 20.20+0.11°
NO2S 66.69+0.35° 5.32+0.16" 21.23+0.49%
NO3S 67.45+0.64™ 4.81+0.24° 20.95+0.53™
NO1H 67.86+0.92 5.6+0.26° 20.60+0.66"
NO2H 68.86+0.37° 5.06+0.10° 21.36+0.42%
NO3H 66.55+1.74" 5.02+0.18" 21.95£0.32°

1) mean = SD
P P-value by one- way ANOVA

P Means in the column with different superscripts are significantly different at a=0.05 level by Duncan’s multiple range test
2) Relative color values based on standard white board : L-value= 96.99, a-value= 0.19, b-value=1.92

L-value : degree of lightness (white+100 < O black)
a-value : degree of redness (red+60 < 60 green)
b-value : degree of yellowness (yellow+60 < 60 blue)

NO1S :
NO2S :
NO3S :
NO1H
NO2H :
NO3H :

252g rice flour and 45g glutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, sugar 30g and water 45m/
250¢g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, sugar 30g and water 45ml/
248¢g rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, sugar 30g and water 45m/
: 252g rice flour and 45g glutinous rice flour, ginger powder 1%(3g), cinnamon powder 3g, honey 55m!/ and water 15mi
250g rice flour and 44g glutinous rice flour, ginger powder 2%(6g), cinnamon powder 3g, honey 55m/ and water 15m/
248g rice flour and 43g glutinous rice flour, ginger powder 3%(9g), cinnamon powder 3g, honey 55m!/ and water 15m/

Sz #3138 A 22078 A)55.(2004)
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B54AY AL 71AAALY &3 A (Cohesiveness)
7} S(negative)?] HAPA(p<0.05F Ko Ho| &

4% 2940 gkt

Table 8. Pearson’s correlation coefficients between sensory and Mechanical characteristics of Noralbyung

Sensory Mechanical
Characteristics | Moist chewi hard  hot Overdll | Hard- Adhesive Springi- Cohesiv Gummi Chewi Moistie L- = b
. Favor Color
-ness  -ness  -ness  taste  swallowing preference | ness s ness  e-ness  -ness  -ness content value  value  value
Moistness | 1.000
chewiness | 0.313  1.000
s | hardness |-0.035 0264 1000
€
o | hot taste |-0.038 -0.651 0035 1.000
S
o € o0ss 0644 0136 09927 1000
. swallowing
y | Favor |0605 0.139 0161 -0210 0276 1000
Color |03593 0133 0236 0269 0242 0548 1000
Overdll | 0087 0811 0473 0874 0900 0158 0093 1000
preference
Hardness |-0213 0225 -0.313 -0.864° -0.830° -0260 0255 0543 | 1.000
Adﬂ:;w’ 0286 0483 0600 0189 0127 0048 0151 0195 |0642 1000
" Springiness | -0.281 -0.046 0792 0481 0416 0190 -0.286 -0.033 |-0.710 0580 1.000
‘ C(’:Z"e' 0713 0324 0169 0533 0571 0569 -0854 -0523 [0438 0098 0365 1000
h
o (Gumminess|-0215 0.146 0264 0542 0541 -0255 -0.728 -0245|-078 0717 0670 0718 1000
Ii‘ Chewiness | 0225 0426 0572 0181 0146 -0341 -0583 0.87 |-0573 0.849° 0719 0495 0885 1000
¢ | Moisture .
a | comey |00 0049 0693 056 0478 0540 0150 0082 | 0714 0452 D914 0155 0529 0499 1000
1
Lvalue |0.147 0354 0319 0174 0197 0546 -0315 0.146 |-0.376 0248 0505 -0007 0385 0321 0741 1.000
avalue | 0.136 0603 0261 -0872° 0914 -0342 0369 0830 | 0639 0141 -0323- 0532 0405 0021 0483 -0409 1.000
bvalue |-0.153 0741 0209 0810 0766 0515 0099 -0623 |-064 0015 0624 0248 0205 0002 0698 0218 -0.717 1.000
1) Mean + S.D
) significant at p < 005, ~ : p < 0.01
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