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ABSTRACT

This study examined the sensory characteristics of five varieties of Korean native soybeans. The sensory characteristics were
evaluated by conducting projective mapping, quantitative descriptive analysis (QDA), and electronic nose analysis. One
hundred consumers evaluated the overall preference, as well as the preference and non-preference, on the sensory attributes
identified through QDA to determine which sensory characteristics affect consumer preferences. The results showed that each
variety of native soybeans has distinct sensory properties. Deungtuigi-kong was characterized by its yellow and light green
color, fermented and beans smell, fishy flavor, sweet taste, and soft texture. The preferred attributes for this variety were the
color and moisture of the skin, while non-preferred attributes were the particle size and buttery flavor. Similar sensory
characteristics were observed in Holaebi-bam-kong, which has wrinkles in yellow skin and a sweet taste. The preferred
characteristic of this variety was its sweet smell, while the non-preferred characteristic was its yellow color. Seonbijabi-kong

and Ajukkali-bam-kong showed similar characteristics.

These two varieties were characterized by gloss, chestnut flavor,

chewiness, and hardness. The preferred characteristics were chestnut flavor and brown color for Ajukkali-bam-kong and large
size for Seonbijabi-kong. The unfavorable characteristics were fishy flavor, hardness, and brittleness. Betil-kong was characterized
by small particle size, tea and earthy smell, and buttery flavor. The color and small size were the non-preferred characteristics

of Betil-Kong.
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Fig. 1. Projective mapping result of sensory characteristics of Korean native soybeans by food service experts.
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Table 1. Descriptive terms of Korean native soybeans obtained through quantitative descriptive analysis with trained panels

Sensory attributes

Definitions

References

Yellow The degree of yellow color Pantone Color chip 2006U

Brown The degree of brown color Pantone Color chip 2625

Light green The degree of light green color Pantone Color chip 4002UP
Appearance

Large particle size The degree of particle size Kidney bean

Wrinkle of skin ~ The degree of wrinkles of the skin of beans Pea

Gloss The degree of gloss Jeolpyeon

Savory smell The degree of savory smell associated with cooked sweet potatoes Cooked sweet potato

Fermented smell

The smell associated with fermentation

Sul-bbang

Sweet smell

Soemeori-tteok

Aroma/ The degree of sweet smell
odor Earthy smell The degree of the savory and earthy smell of beans Roasted grain powder
Beans smell The degree of smell associated with beans Soy milk (Kongmul)
Tea smell The degree of floral scent from fruit tea Cassia seed tea
Light flavor Light taste & flavor associated with tofu Tofu
Chestnut flavor Taste & flavor associated with chestnut Cooked chestnuts
Roasted nut flavor Taste & flavor associated with roasted nuts Roasted almonds
Taste/ .
aste Sweet taste Sweet taste 0.8% solution of sugar
flavor
Buttery flavor Creamy and buttery taste & flavor associated with butter Butter
Fishy flavor Fishy taste & flavor associated with soybean milk Soybean milk
Bitter taste Bitter taste 0.067% solution of guarana
Th f h h sleeky th h h
Sleckness e de.gree of how much sleeky the bee.ms are when you put the Mat-bam
beans in your mouth and touch them with your tongue
The amount of water you feel on the skin of the beans when you
Wetness . . Corn
chew them more than 5 times with your molars
Chewiness The degree of resistance felt when chewing a bean more than 5 Pancake
times
. . . Cash t (S
Firmness The degree of force exerted when chewing a bean more than 5 times ashew nut (S)
Texture Tofu (W)
The degree of cohesion of chewed beans when they are shared in
Cohesiveness the mouth and exposed to saliva after being chewed 5 times with Pea
molars
Crumbliness Thf? degree to which the beans break ?pan dl.le to reduced internal Cooked potatoes
moisture when chewed more than 5 times with your molars
Residual The degree of residual feeling in the mouth or throat when you Walnut

chew the beans more than 5 times with your molars

o] Z=EZEQ}. Bl/gmloAl s gt
W} &Fo(chestnut flavor), T+ A7 3F7](roasted nut flavor),

=
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Table 2. Quantitative descriptive analysis results of Korean native soybeans by trained panels

Sensory attributes Deu]:zo gntzigi- Betil-kong [ja[ (;fo’; ;;Z]f]]zzz';’ Seo:j’lz'];bi- F-value
Yellow 6.10+1.16™ 3.27+1.39° 6.87+0.97¢ 1.93+1.41° 3.5740.97° 89.32"2
Brown 2.03+0.99" 6.23+1.04° 2.43+1.63 7.33+1.164 3.77+1.41° 96.32""
Light green 6.70£1.39 3.73+1.82° 4.90+1.30° 2.60+1.25° 2.73+1.87° 36.40""
Appearance

Large particle size  6.17+1.68° 1.53+0.82° 5.90+1.21° 5.97+1.33° 6.73+1.57° 72417
Wrinkle of skin 6.33+1.09° 2.27+131° 7.33+1.09¢ 3.47+1.25° 3.33+0.80° 111.49™
Gloss 2.97+1.54° 4.60+1.52° 2.40+1.67* 6.47+1.28° 6.30+1.02° 51.10""
Savory smell 6.13+1.76 6.30+£1.37° 5.40+1.45° 3.7342.66 4.13+1.61° 12.06™

Fermented smell 5.97+2.21° 5.37+1.54 5.47+1.98% 4.5742.19° 4.07+1.98" 435"
Aroma/ Sweet smell 3.97+1.50° 5.03+2.15° 5.10+1.49° 2.77£1.91° 3.53+1.41% 11.60°
odor Earthy smell 4.97+1.59° 5.97+1.714 4.03+1.25% 4.30+1.73% 3.33+1.67° .72
Beans smell 5.67+1.61° 3.73+1.39° 5.57+1.70° 3.30+1.88° 3.77+1.31° 14.94™
Tea smell 3.20£1.73° 6.67+1.21¢ 2.93+1.20° 5.50+1.72° 4.40+1.85° 30.06™
Light flavor 5.10+1.63 4.97+1.81 4.13+2.22 5.00£2.05 4.43+1.78 1.46™

Chestnut flavor 3.9742.31° 4.80+2.11° 5.23+1.87° 5.03+1.50° 5.60+1.52° 3.15°
Roasted nut flavor  3.63£1.33" 5.20+1.85 3.73+1.64° 3.83+1.86" 5.13+1.38° 7.06™"
lejlf:i Sweet taste 47042.12° 2.73+1.68 5.03+2.08" 3.43+2.03° 4.67+1.63" 7.88""
Buttery flavor 3.83+1.56 5.37+1.69° 3.63+£1.97* 4.33+1.40® 4.70+1.37> 558"
Fishy flavor 4.30+1.64™ 3.77+1.38% 5.10+1.42° 3.4342.05° 3.23+1.71° 6.65""

Bitter taste 3.47+1.70° 4.37+1.73° 4.00+£1.39® 3.33+1.85° 3.13+1.66° 2.79"
Sleekness 4.17+2.07° 5.93+1.66° 2.6742.09° 5.27+2.03° 6.13+1.17° 18.26™
Wetness 4.53+1.98° 4.4042.19° 2.77£1.61° 5.53+1.76° 4.43+1.55° 8.82"
Chewiness 3.47+1.31° 5.60+1.35° 5.10+1.27° 5.40+1.40° 5.87+1.70° 13.48™
Texture Firmness 2.93+0.94° 5.70+1.82° 4.53+1.68° 4.13+1.78° 6.27+1.39° 21.45™
Cohesiveness 3.30£1.24° 4.77+1.46° 3.70+1.62° 3.77+1.33° 5.50+1.98° 1022
Crumbliness 3.77+1.98° 3.63+1.33° 5.60+1.43° 4.80+1.65° 4.73+1.96 6.94™
Residual 4.10+£1.99® 3.70+1.64° 5.90+1.13° 4.90+1.69° 3.87+1.80° 8.85""

D Mean£S.D. *™¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
2" p<0.05, ™ p<0.001, ™ Not significant.
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Fig. 2. Principal component analysis (PCA) of sensory attributes of Korean native soybeans by trained panels.
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Table 3. Consumer preference of Korean native soybeans by adult women (n=100)

Varieties Overall preference Appearance Taste Flavor Texture
Seoritae (control) 4.71£2.10" 4.95+223° 4.75+2.42° 4.88+231° 4.94+2.17
Deungtuigi-kong 4.73£1.77* 4.13+2.02° 4.87+2.08" 4.81+2.01* 4.88+1.94

Betil-kong 5.46+1.97° 4.13£1.96 5.91+1.99° 5.73+1.91% 5.28+2.06
Holaebi-bam-kong 5.49+1.92° 3.89+2.02% 6.20+1.91° 5.71+1.98> 5.46+2.09
Ajukkali-bam-kong 5.64+1.89° 4.4342.06™ 6.31+1.80° 6.03+1.75¢ 5.1242.22
Seonbijabi-kong 5.1142.08% 3.36+1.98" 5.83+2.02° 52142.12% 5.0742.16

F-value 40932 6.561"" 10.410™ 5.936"" 1.032"8

D MeantS.D. *™¢ Means in a column by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

2) ok

p<0.001, ™ Not significant.
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