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Effect of Rice Varieties on the Sensory Characteristics of Cooked Rice
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Abstract

This study aims to analyze the sensory characteristic of cooked rice made with 10 types of rice varieties produced in South
Korea using descriptive analysis. Twelve subjects who cook rice regularly, at least once a week, were recruited for the study
and participated as descriptive panelists. A total of 29 descriptive terms were developed to describe the sensory
characteristics of cooked rice. The findings showed that there were significant differences in the sensory attributes, specifically
the appearance and texture attributes among the rice varieties. Among the varieties, Haedeul, llpum, and Koshihikari were
observed to have a large quantity of rice germ and a relatively yellowish appearance. In contrast, Samkwang, Chamdream,
and Yeonghojinmi were relatively whiter than the other samples. Odae, Saecheongmoo, and Sindongjin were rated high in
the attributes of roughness, hardness, and chewiness, and Jinsang was rated high in moisture, bitterness, stickiness, and
wholeness of rice grains. The differences in the appearance and texture of these rice varieties are likely to significantly impact
consumer preferences. Furthermore, the development of customized menus based on the sensory characteristics of the

different varieties of rice could encourage consumers to purchase these varieties.

Key Words : White rice, cooked rice, descriptive analysis, sensory profile
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<Table 1> Sensory descriptors of cooked rice

Appearance Flavor Texture
Color'? Boiled egg white! Agglomeration’
Glossiness'? Puffed corn' Adhesiveness'
Moisture content® Dairy’ Roughness'?
Transparency> Raw rice!? Hardness'?

Grain wholesomeness®> Cooked rice? Cohesiveness'*

Burnt rice’ Inner moisture'
Roasted? Cohesiveness of mass'?
Wet cardboard'  Chewiness'?

Hay-like' Toothpacking!

Metallic! Stickiness?

Sweet taste!? Residuals'

Bitter taste!

YDescriptors from Park et al. (2001)
IDescriptors from Kim & Kim (2007)
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<Table 2> 10 rice sample details

Sample code Sample name Rice processing complex Water content (%)
Ko Koshihikari Singimpo 15.0
Od Odae Dongsong 15.0
Sam Samkwang Boryeong 153
Sin Sindongjin Iksan 15.0
Sae Saecheongmoo Gangjin 15.0

Il llpum Yecheon 15.0
Yeong Younghojinmi Gimhae 14.8
Cham Chamdream Paju 14.9
Hae Haedeul South Icheon 15.0
Jin Jinsang Yeoju 15.8
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<Figure 1> A photo of Samples Provided to the Panelists
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<Table 3> Descriptors, references, and reference scores of rice

Descriptors Sensory reference standards Score

Aroma

Rice 30 g of rice powder 4

Long-stored rice 30 g of milled Icheon Rice (Chucheong) on December 24, 2019 7

Nurungji Ottogi Nurungji (1 Packet with 800 g of hot water) soaked for 5 Minutes 9

Corn tea Dongseo corn tea (1 tea bag with 2 L of how water) soaked for 5 minutes 5
Flavor

Sweet 3 % sugar solution 7

Bitter 0.02 % caffeine solution 4

Nutty Ottogi Nurungji (2 Packet with 800 g of hot water) soaked for 5 Minutes 10

Rice 10 g of rice powder 3
Aftertaste

Bitter 0.02 % caffeine solution 3
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<Table 4> Descriptors and definitions of rice

Descriptors Definition
Appearance
White Degree of whiteness perceived in the appearance of rice
Glossy Degree of glossiness perceived in the appearance of rice

Wholeness of rice grains

Consistency in rice grain size

The amount of rice bran

Wholeness of rice grain perceived in the appearance of rice
Degree of uniform rice grain size perceived in the appearance of rice

The amount of rice bran perceived in the appearance of rice

Adhesiveness Degree of rice grain sticking when stirred with chopsticks
Aroma

Overall Overall intensity of aroma in rice

Rice Aroma of uncooked rice

Long-stored rice

Aroma of long-stored rice

Nurungji Aroma of Nutungji

Corn tea Aroma of com tea

Off-smell An unpleasant or undesirable smell that is not expected for rice
Flavor

Overall Overall intensity of flavor in rice

Sweet Sweetness perceived in sugar solution

Bitter Bitterness perceived in caffeine solution

Nutty Nuttiness perceived in Nurungji

Rice Rice flavor perceived in uncooked rice

Off-flavor An unpleasant or undesirable flavor that is not expected for rice
Texture

Stage 1: The surface sensation of rice when placed inside the mouth

Rough

Degree of irregularity in the surface of rice perceived in the mouth

Stage 2: The intensity of each sensory characteristic perceived while chewing rice

Elasticity
Hard
Moisture
Stickiness
Toothpacking
Cohesiveness

Chewiness

Stage 3: Afier swallowing the rice

Degree of resistance when applying slight pressure to rice with the molars.

Degree of force applied by molars when chewing rice
Amount of moisture of rice perceived while chewing
Degree of stickiness of rice perceived while chewing
Degree of adhesion of rice to teeth perceived while chewing
Degree of rice grain sticking while chewing rice

Degree of chewing required to swallow rice

Residuals Degree of residue left in the mouth after swallowing rice
Aftertaste
Overall Overall intensity of flavor perceived after swallowing the sample
Bitter Bitterness of caffeine solution perceived after swallowing the sample
MAA) AEelMe Al g 2 ¥ 52 2 ¥ v T WG ANE 1738 7P =2 S B2
SR @ olF 54 EEddTh Alg 2l A7) ¢ AF AR AR, &, A%, FEH, 271,
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g Bt B FEME it &1t th 2 5 AR Are o, AT, slE AR Tl =2
gk g, & ), oju] SA4o] JfEEglen O T & Hr(5.5-575 Biom 2, a4, d=4v], =y AR
ok gaRto] Alg gl folHQl ApolE Btk HkE o A e AF(34-42)5 BT B2 215 A|5A]
2 28 088004 177 Alo|2 W s Biloy o 7P = 645 BHIlem A AR 7P v A



<Table 5> F and P values for effects of 10 cooked rice samples

Descriptors F value P value
Appearance
White 19.612 <0.001
Glossy 2.694 0.005
Wholeness of rice grains 8.042 <0.001
Consistency in rice grain size 7.873 <0.001
The amount of rice bran 23.942 <0.001
Adhesiveness 4.428 <0.001
Aroma
Overall 1.786 0.069
Rice 1.347 0.210
Long-stored rice 1.577 0.119
Nurungji 0.743 0.669
Com tea 0.943 0.487
Off-smell 1.557 0.126
Flavor
Overall 1.020 0.423
Sweet 0.880 0.543
Bitter 1.981 0.040
Nutty 0.497 0.877
Rice 1.260 0.257
Off-flavor 1.412 0.180
Texture
Rough 4.555 <0.001
Elasticity 2.028 0.035
Hard 5.728 <0.001
Moisture 4.483 <0.001
Stickiness 1.923 0.047
Toothpacking 0.861 0.560
Cohesiveness 1.904 <0.001
Chewiness 6.129 <0.001
Residuals 1.416 0.178
Aftertaste
Overall 1.279 0.246
Bitter 1.351 0.208
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<Table 6> Mean and standard deviation of sensory characteristic intensity for 10 rice samples

‘Wholeness of

Consistency in

The amount of

SIS WS Gty rice grains rice grain size rice bran
Ko 74425 7.4+2 9% 7.8+2.2% 7.1£2.5% 6.1£3.0°
Ood 8.5+2.8 8.0+3.0% 6.5+2.6% 5.242.6° 2.6+2.4%
Sam 9.4+2 .9 7.1£3.2% 8.8+2.3¢ 7.9+2.7¢ 1.3£2.0°
Sin 8.8+2.7% 7.5+3.1% 7.8+2.5% 7.242.7% 1.9+1.8%°
Sae 9.5+2 4% 82427 7.0£2.7% 6.4+2. 7% 23+1.8°

Il 6.8+2.5 6.4+2.8° 6.7+2.5° 5.4+2 4% 3.742.8¢
Yeong 10.0£2.44 8.3+3.2¢ 6.5+2.5% 5.842.3%¢ 2.1+1.7%
Cham 9,242 50 7.7+3.24 7.0+2.9% 6.7+2.7% 1.8+1.7%

Hae 6.742.5° 7.1£3.5% 5.6£2.8° 4.942.6° 3.3+2.7¢

Jin 8.9+2.3% 7.6+3.0% 8.1+2.5¢ 6.8+2.8% 2.2+1.8%°

Samples Adhesiveness Bitter Rough Elasticity Hard

Ko 7.3+2.8%4 1.1£1.2° 4,542 75D 5.7+3.3% 5.743.0°%
od 7.8+2.6% 1.1£1.4° 5.7+3.2¢ 5.6+3.6™ 5.6£3.1%%
Sam 6.5+2.5% 1.2£1.7%® 4,128 5.8+3.2% 5.3+2.9b
Sin 5.9+2.8° 1.0+1.6° 5.1+3.2%d 6.4+3.5° 6.3+2.7%
Sae 7.0£2.6 1.0+1.3* 5.5+3.3% 5.743.6™ 6.52.9°
1l 6.3+2.7% 0.8£1.2° 4.6+2.8% 5.2+3.2% 5.1£3.2%
Yeong 7.243 454 1.2+1.6® 42429 5.5£3.6% 5.4+3.44
Cham 7.1£3.1%d 0.8+1.0° 42+3.0% 5.8+3.4% 5.2+3.1%
Hae 8.1=3.0¢ 1.3£1.7%® 5.5+3.9% 5.2+3.7% 4.3+3 2%

Jin 7.6£2.2%¢ 1.7+3.1° 344230 4.4+32° 3.842.5%

Samples Moisture Stickiness Cohesiveness Chewiness

Ko 7.9+3.2% 5.7+3.3%¢ 6.0+3.3%D 5.8+3.2%
od 6.9+3.6°° 5.2+3.1%¢ 6.0£3.6° 6.4+33%
Sam 8.3+2.7¢ 6.1£3.4> 4842 8 5.4+3.1%
Sin 6.2+3.4° 5.0+3.1% 5.7+3.4% 7.2+3.24
Sae 7.123.8%¢ 4.6+2.8° 4942 8 7.0£3.1¢

1l 7.9+3.0% 5.5+3.3¢ 5.9+3.1%® 4.8+2 9%
Yeong 8.5+3.2¢ 6.443.1° 5.8+3.7% 5.7+3.2%¢
Cham 8.1£3.4% 5.7+£2.9% 6.0£3.2° 5.9+3.3%

Hae 8.1+4.1% 5.243.9% 6.1£3.6° 4.8+3.3%
Jin 9.5+2.7¢ 6.0+3.3% 6.3+3.7° 4.5+2.8°

YIn the post-hoc analysis results for each descriptive term at a significance level of 0.05, if there were significant differences, they were denoted

with different letters.
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<Figure 2> Principal Component Analysis (PCA) results for sensory characteristics of 10 rice samples; plots for samples (a) and sensory char-
acteristics (b)
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<Figure 3> Pearson correlation coefficient heatmap of the sensory characteristics of rice; the empty cells indicate non-significance.
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