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Preference and Sensory Trait Analysis of Korean Rice Varieties among International
Consumers

Chang-Min Lee', Song—Hee Park', Su—Kyung Ha', Hyun-Sook Lee', Gileng Lee', Seung Young Lee?, Ji-Ung Jeung®,
Hyun-Su Park®, Jae-Ryoung Park®, and O-Young Jeong®"

ABSTRACT This study aimed to assess the preferences of African, American, and Asian panels, in comparison to a Korean
panel, for various Korean rice varieties, including three japonica, two indica, and one Tongil-type, all developed by the Rural
Development Administration in Korea. Regarding rice appearance, most panelists, except for the Koreans, favored long and
slender rice varieties like ‘Hanyeol’, ‘Hyangyeol’, and ‘Amissal’. In contrast, the Koreans preferred wider varieties like
‘Sindongjin’ and ‘Deurachyang’. Notably, the overseas panelists consistently favored rice varieties with high appearance quality
in sensory evaluations of cooked rice. Both overseas and Korean panelists strongly preferred the indica rice variety ‘Hanyeol’ in
terms of appearance quality and sensory evaluations. However, Korean rice varieties like ‘Amissal” and ‘Sindongjin’ scored high
in appearance quality with overseas panelists but received low ratings in sensory aspects, including shape, stickiness, and taste,
compared to those for ‘Hanyeol’. This suggests that considering sensory characteristics is important when exporting Korean rice
varieties. Regarding taste characteristics preferred by the panelists derived from the correlation analysis between taste traits,
Africans preferred rice with a smooth texture and no stickiness, especially favoring long-grain rice. Americans leaned towards rice
with a slightly firm texture, some stickiness, and late aging characteristics. Asians preferred rice with a smooth texture, low
stickiness, and long-grain varieties. In contrast, Koreans favored round rice with a glossy appearance, a slightly firm texture, late
aging traits, and some stickiness. These research findings can serve as valuable data for the development of rice varieties for
overseas markets and are expected to contribute to securing competitiveness in international markets.
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Table 1. Profiles of the 19 African, American, Asian, and Korean panelists.

Nationality
Gender Age African American Asian Total
ota
Morocco Tanzania Rwanda Kenya Algeria Dominica Guatemala Mongolia Uzbekistan Korean
20-29 - - 1 - - - - - - - 1
30-39 - - - - - - - - 2 1 3
Male
40-49 - - - - - 2 - - - - 2
50-59 - - - - - 1 1 - 1 1 4
20-29 1 - - 1 - - - - - 1 3
30-39 - 1 - - 1 - - 1 1 1 5
Female
40-49 - - - - - - - - - - 0
50-59 - - - - - - - 1 - - 1
Total 1 1 1 1 1 3 1 2 4 4 19
Sl FEL I, v R AFshs FE eWoR 51 gtk WulXR 30 g& AH]lYA Gl 5 om, 47
i, S8 58ste] Friskith F5E Wu] AR Hr7h= 45 em)ofl Y3 25 Wof 7HEA Aol &k MAE Al
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uhe Fulolth. IR66'S V]EOR o] B mok(Al, &
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3FE BrhkY F7E= 67) FFol s 5 A%

T &H(0=%F5, 6=HE)E Fst=s skqlch
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Table 2. Grain quality and shape of Korean and Philippine rice varieties.
Eco . . Grain Protein Amylose
type Variety GL GW RLW TGW type  content (%) content (%) Remark
Sindongjin  5.75+0.12¢” 2.89+0.09b 2.00+0.07d 1.95+0.07b 26.4+0.23a Medium 5.2+0.05f 19.8+0.16b
Japonica  Amissal  6.55+0.14bc 2.62+0.06c 2.51+0.07¢ 1.89+0.07b  25.4+0.25b Medium 5.1+£0.05g 19.0+0.17c
Deurachyang 5.03+0.14f 2.99+0.04a 1.69+0.06e 2.10+0.04a 22.6+0.16¢ Short 6.4+0.00e 20.3£0.16a  Aroma
Indi Hanyeol  6.47+0.11c  2.07+0.04d 3.14+0.09b 1.73+0.04cd 19.4+0.06e  Long 7.5+0.05b  18.4+0.12d
ndica
Hyangyeol 6.75+0.16ab 2.09+0.04d 3.24+0.09ab 1.69+0.05d 18.8+0.23f  Long 8.6+0.00a 17.5+0.12¢  Aroma
Tongil  Milyang23 6.15+0.15d 2.56+0.07¢ 2.41+0.06c 1.90+0.08b 21.6+0.07d Medium 7.1+£0.05¢  19.2+0.14c
Indica IR66  6.89+0.10a 2.08+0.09d 3.32£0.09a 1.76:0.09c 19.6£024e Long  6.8+0.05d 18.4+0.12d pl:;fept;]e

* GL: grain length, GW: grain width, GT: grain thickness, RLW: length to width ratio, TGW: 1,000-grain weight.
¥ Means with the same letters in a column are not significant at p<0.05 (ANOVA followed by DMRT).
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Fig. 1. Comparison of grain appearance of rough, brown, and milled rice.
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Table 3. Ranking according to panelists’ preference based on qualities used for determining a good milled rice.

Rank grain quality in milled rice (1~6, 1

= high preference, 6 = low)

Group Aroma Color Translucency G¥ain Grain shgpe Appe_arance'
(chalky degree) size (L/W ratio) (head rice ratio)

African 2.2+1.30b" 4.0+1.87ab 5.0+1.87a 3.4+2.51ab 2.2+1.10b 3.2+1.92ab

American 4.3+2.46a 3.3+1.82a 5.3£2.05a 3.3+£0.83a 4.3+1.74a 2.8t1.31a

Asian 3.842.41b 1.7+0.55¢ 5.7+0.71a 1.5+£0.55¢ 2.8+0.71bc 4.5£1.22ab

Korean 5.542.24a 5.0£1.95a 3.3£2.29a 4.5+2.32a 5.0+1.67a 3.84+2.06a

* Means with same letters in a column are not significant at p<0.05 (ANOVA followed by DMRT).

Table 4. Preferred characteristics of rice according to the panelists.

i 1
Aroma preference White color

Size preference” Shape preference”

Group preference
Yes No Yes No short medium long round  medium  slender
African 80% 20% 100% 0% 0% 60% 40% 0% 80% 20%
American 75% 25% 100% 0% 25% 50% 25% 0% 50% 50%
Asian 50% 50% 100% 0% 17% 33% 50% 0% 33% 67%
Korean 25% 75% 100% 0% 25% 75% 4% 60% 40% 0%
? Brown rice length: ~5 mm, short; 5.51-6.00 mm, medium; and 6.01-7.00 mm, long.
¥ Length/width ratio: ~2.0, round; 2.0-3.0, medium; and >3.0, slender.
Ao nHEs PR eWoR 7|Ysle] L9 AR W AZE 0|25 QEHEQ MEE T}
Ao 7155HA skt AT Hrbe= oz g7iel, OPﬂﬂﬂl SA FFY A ARE HEEoA AAIste] aEel
7k, oFAloRI(RF=Sl A€, el AFoeR RSk it A5 =S F7l6kAth(Table 5 and Supplementary Fig.
AEH id F ofxE|7hel S A moke —r/ﬂx—*. 1). ZHETot & FEotrotolA F2 Aulist= 7} v
o8 A3k OD:] oz A A7]8 EEdE 7 o FFQ IR66’S thH] FFo= Stk A AR Ao
AR, A} EPEE opeto g AEsilet. opdg|ziele  F EAT A, sjdR Fofdt ofmeyRIL FIAEE F
AEE 7 4§5}912D4 Idohgor A Ar]ep A, o] 71 3hE T fofm| A, Aol AWA gFo] U FE S
&, A7), FRE oz ABsginh ofAloRele A 5719 ALskgiek S, 7k AR Ql ot FE 2 A 9
e e R dostglon], & B, o s, F wES, &F SOl et A=t 2 Aoz Yehgth op
B o2 AT el =St e A 2711 ofZE| 7RI} mRITIA R FAIEE % ol 71
How Mustgla, 4 =27], =9, i‘ FEoR Asshs T, cotuldl, FHAE ATshe AR HoleT, o
B¥e Hyich dEo] AEshe Ao o A, B, A e Aol & E‘OW ek

it ofze] }“di’]r of| 2] 7}Q12 T FE o A

ATt om, ofalofele: 50%, gh=Qle
Hzatel. S Aot R 9
o]Zo] 5.51 mm ©]AF, AEH] 2.0 o]A+Y]
wotol 71 wope ABslgch W htele dulZols)
5.00 mm ©]3}, FFHH|= 2.0 o]shel H|w A o] T &
ool Sy AE AT Al Hofd e BE §
H

B SAES T SUE AT, 9
‘o] ghal Akeko] 71 AHF AU o or Hus)

7191, ofxlofelo] HEdH He
moo] AT ol Holgld), ol Ay Ane
FAFFE tHLee et al.,, 2014; Suwannaporn & Linnemann,
2008). Eo]& o7 ofrJo}ole ofxzlze]l W of|z]7}¢l
Ve o2 o] 2 Tl FF Al Asste 4
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Table 5. Comparison of the panelists’ preference for milled rice.
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Preference test (-3 ~ +3)”

Total rank
Group Variety Appegrance Shape’ . (1~6, 1=good,
(head rice and Aroma (length/w1dth Size 6 = poor)
chalky degree)” ratio)
Sindongjin 0.2+1.94ab 0.4+1.02bc 0.2+1.72a 0.8+1.94ab 4.4£1.62a
Amissal 1.4+1.20ab 1.4+1.02abc 1.0+1.26a 1.8+1.47ab 3.0+0.63ab
Afiican Deurachyang 0.4+1.02ab 0.6+0.80abc 0.4+1.62a 0.0+1.26b 4.8+0.75a
Hanyeol 2.4+1.20a 2.0+0.89a 2.2+1.60a 2.6+0.80a 2.2+1.94b
Hyangyeol 1.8+1.17ab 1.8+0.98ab 1.8+1.60a 2.6+0.80a 2.2+1.47b
Milyang23 -0.2+1.60b 0.2+1.17¢ 0.4+1.74a 1.4+1.36ab 4.4+1.02a
Sindongjin -1.0+1.00b 0.0£1.22a -1.0+0.71a 0.0£1.87a 3.8+0.43a
Amissal 1.8+0.83a 1.0£1.22a 1.3+1.09a 0.8+1.92a 2.8+1.48a
American Deurachyang -0.3£0.83ab 0.5+0.50a -0.5+1.12a 0.5+1.66a 5.0£1.22a
Hanyeol 1.5+0.87a 0.3+£1.48a 0.3+£0.83a 0.3+£0.83a 2.5+2.06a
Hyangyeol 0.8+1.64ab 0.5+1.12a 0.5+1.12a 1.3+0.83a 3.3+1.64a
Milyang23 -0.5+2.06ab -0.5+1.12a 0.8+1.92a 0.0+1.22a 4.8+0.83a
Sindongjin 0.8+1.34a 0.5+1.50a 1.2+1.67a 1.3£1.70a 3.0£1.41ab
Amissal 0.2+0.90a 0.5+1.26a 1.3£1.49a 0.5+1.71a 3.2+0.90ab
Aian Deurachyang -0.8+0.69a 0.3+1.25a 0.2+2.03a -0.3£1.80a 4.7€1.37a
Hanyeol 0.7£2.62a 1.5+1.26a 0.0+0.82a -0.2+1.57a 2.5£1.89b
Hyangyeol 1.0+1.41a 0.2+1.46a -0.8+1.57a 1.2+1.46a 2.7£1.49b
Milyang23 -0.8+2.41a 0.3+0.94a -0.5+1.89a 0.2+2.27a 4.7+1.11a
Sindongjin 0.8+0.43a 0.0+0.43a 0.8+0.43a 1.0+0.00a 1.0+0.00d
Amissal 0.5+0.87a 0.0+0.71a 0.5+0.50ab 0.3+0.83ab 3.5+0.87bc
Korean Deuraehyang 0.8+0.43a 0.5+0.50a 0.5+£0.50ab 0.5+£0.50ab 2.5+0.87cd
Hanyeol 0.3+0.83a 0.3+0.43a -0.3+0.43bc -0.3£0.43b 4.0+1.00abc
Hyangyeol 0.5+0.50a 0.0+0.71a -0.5£0.50c -0.3£0.43b 5.5+0.50a
Milyang23 -1.0+0.00b 0.0£0.71a -0.3£0.43bc 0.8+0.43a 4.5+1.50ab

* Standard sensory method: comparison with a control sample using a seven-point scale. Control variety: IR66.
¥ Means with same letters in a column are not significant at p<0.05 (ANOVA followed by DMRT).
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Table 6. Comparison of the panelists’ sensory preference for cooked rice quality across various cultivars.

Sensory test (-3 ~ +3)

. Total L
Group vanew Appearance’ F{;f;iie Taste  Stickiness Texture Os\;zrraell rank” Texture - Stickiness
Sindongjin 1.20ab 0.80a 0.70ab 0.90a 1.60a 1.10ab 3.60b 3.80a 5.00abc

Amissal 0.9ab 0.50a 0.30ab 1.00a 0.60ab 1.00ab 3.60b 3.80a 7.40a

African Deurachyang 1.00ab 0.70a 0.90ab 0.90a 1.20ab 1.10ab 4.1ab 3.80a 6.60ab
Hanyeol 1.70a 1.50a 1.40a 0.50a 1.50a 1.40a 1.60c 3.00b 3.40c
Hyangyeol 0.7ab 0.70a 1.20ab 0.30a 0.80ab 1.10ab 3.10b 3.80a 4.20bc
Milyang23 0.40b 0.50a 0.00b 0.20a 0.10b -0.10b 5.00a 4.20a 7.40a
Sindongjin 0.75a 0.25a 0.25ab 0.50a 0.50a 0.75a 3.71a 3.00a 8.00ab

Amissal 0.25a 0.38a -0.13b 0.00a 1.29a 1.00a 4.29a 2.50a 8.00ab

American Deuraehyang 0.88a 0.63a 1.38a 0.75a 1.13a 1.25a 2.71a 4.00a 8.50a
Hanyeol 1.13a 0.63a 0.38ab 0.50a 0.88a 1.00a 2.86a 3.50a 6.50b
Hyangyeol 0.25a 0.63a 0.75ab 0.25a 0.50a 0.50a 4.00a 4.00a 8.50a
Milyang23 0.63a 0.50a 0.63ab 0.38a 0.50a 0.75a 3.43a 2.00a 7.00ab
Sindongjin 1.08a 0.67a 1.28a 0.17a 0.83a 1.21a 2.75bc 2.67c 5.00cd

Amissal 0.82a 0.92a 0.92ab 0.33a 0.54ab 0.58ab 3.75ab 5.67a 5.33bc

Asian Deurachyang 0.75a 0.46a 0.58ab 0.33a 0.17ab 1.09a 4.00ab 6.33a 7.33a
Hanyeol 1.08a 1.08a 0.73ab 0.42a 1.17a 1.08a 2.00c 2.00c 3.67d
Hyangyeol 0.50ab 0.50a 0.58ab 0.33a 0.54ab  -0.08bc 3.58b 4.33b 6.67ab
Milyang23 -0.42b 0.36a 0.17b -0.17a -0.46b -0.58¢ 4.92a 5.80a 5.73bc
Sindongjin 1.03a 0.56ab 0.84a 0.62a 1.03a I.11a 3.08b 5.00a 7.50c

Amissal 0.73abc 0.59ab 0.48ab 0.56a 0.73a 0.86ab 3.75b 1.00b 9.00a

Korean Deurachyang 0.89ab 0.67ab 0.95a 0.71a 0.77a 1.18a 3.5b 5.00a 8.50ab
Hanyeol 1.28a 1.06a 0.85a 0.48a 1.18a 1.06ab 2.33¢ 4.00a 8.0bc
Hyangyeol 0.39bc 0.56ab 0.83a 0.3a 0.61ab 0.48bc 3.71b 2.00b 7.50c
Milyang23 0.12¢ 0.46b 0.21b 0.06a 0.05b -0.06¢ 4.66a 2.00b 3.00d

? Standard sensory method: comparison with a control sample using a seven-point scale. Control variety: IR66.

¥ Means with the same letters in a column are not significant at p<0.05 (ANOVA followed by DMRT).
* Indicates contribution of the panelist to the total rank (1-6, 1 = good, 6 = poor), texture (1-9, 1 = soft, 9 = hard) and stickiness

(19, 1 = not sticky, 9
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Table 7. Texture and glossiness characteristics of rice varieties

o) 3 2o 269

Variety Hardne;sZ Adhesiver;ess Toughn%ss Stickinezss Toyo value
(gw/cm?) (gw/cm?) (gw/cm?) (gw/cm?)
Sindongjin 1893+64.2bc 17.1435.87bc -458.2+0.69bc 50.5+4.74b 85.3+0.42b
Amissal 1604+98.9d 12.8+30.73d -533.9+0.99¢ 66.2+7.13a 90.0+0.22a
Deurachyang 1890:£26.4bc 19b+56.16b -432.2+0.75b 42.7+4.2b 79.8+0.78¢
Hanyeol 1905+61.9bc 16.7+41.51bed -468.5+2.11bc 43.1+1.37b 77.1+0.85d
Hyangyeol 2045+77.7b 19b+34.02b -489.5+1.15bc 43.6+1.08b 70.5+0.41e
Milyang23 1718462 .4cd 13.6+£25.88cd -498.3+0.55bc 47.6+7.15b 75.3+0.62d
IR66 2821+177.4a 34.4+4.43a -241.5434.97a 25.7+1.82¢ 64.6+1.7f
Average 1982 -446.0 18.9 45.6 77.5
Range 1604-2821 -292.4 12.8-34.4 25.7-66.2 64.6-90.0

? Means with the same letters in a column are not significant at p<0.05 (ANOVA followed by DMRT).
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Table 8. Pasting properties of the tested rice varieties.

Variety Pasting ) Peak viscosity Trough viscosity Final viscosity Breakdown Setback

temperature (°C) (RVU) (RVU) (RVU) (RVU) (RVU)

Sindongjin 72.7+0.07d 208.1+1.91d 132.7+2.3cd 219.3b+1.12b 75.4+1.5b 11.3£1.5d
Amissal 73.5+0.06¢ 196.1+1.77e 129.8+3.33cd 214.0c£1.92¢ 66.3£2.04c 17.9+1.07¢c
Deuraehyang 73.2£0.33cd 196.6+2¢ 127.243.15d 222.1b+1.99b 69.4+1.91c 25.5+1.12a
Hanyeol 73.5+£0.06¢ 261.4+3.24b 143.1£1.71b 244.8a+2.17a 118.+1.54a -16.6+=1.08f
Hyangyeol 89.14£0.43a 254.4+0.43¢ 134.3+3.68¢ 244.0a£1.19a 120.+£3.34a -10.4+0.84¢
Milyang23 72.9+0.44d 272.3+1.69a 150.4+2.4a 245.8a+1.48a 121.+2.76a -26.5+0.8g
IR66 78.3+0.05b 158.3+£0.28f 78.9e+2.18¢ 180.9d+0.28d 79.3+2.24b 22.6+0.04b

Average 76.2 221 224.4 93.0 3.4

Range 72.7-89.1 158.3-272.3 78.9-150.4 180.9-245.8 66.3-121.9 -26.5-25.5

? Means with the same letters in a column are not significant at p<0.05 (ANOVA followed by DMRT).
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Fig. 2. Relationship among panelists’ preference, grain-, pasting-, and texture-related traits. Correlation analysis (left) and principal
component analysis (right), PC1, principal component 1; PC2, principal component 2. (A, E): African group, (B, F): American
group, (C, G): Asian Group, (D, H): Korean group. Rank: panelists’ preference for cooked rice (the total rank of cooked
rice was calculated as a negative value and analyzed for correlation). TE, texture of cooked rice (1, soft; 9, hard); ST,
stickiness of cooked rice (1, not sticky; 9, sticky); AN, adhesiveness; HN, hardness; SN, stickiness; TN, toughness; TV,
toyo value; GW, grain width; GL, grain length; GT, grain thickness; TGW, 1,000-grain weight; RLW, ratio of length to
width; PaT, pasting temperature; BD, breakdown; SB, setback; PV, peak viscosity; TrV, trough viscosity; FV, final viscosity.
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Supplementary Fig. 1. Spider plot of panelist’s preference of milled rice (A-D) and cooked rice (E-H). (A, E) : African group,
(B, F) : American group, (C, G) : Asian Group, (D, H) : Korean group.



