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Seed Color Classification Method for Common Bean (Phaseolus vulgaris L.) Using
Imagery Data and an HTML Color Chart
Sookyeong Lee', Chaewon Lee?, Younguk Kim®, Jeongho BAEK', Gyung Deok Han’, and Manjung Kang®'

ABSTRACT In the present study, the seed color of 200 common bean genetic resources was analyzed and located on the HTML
color chart to classify these resources according to color characteristics. This classification method predicts the components of
seed and may serve as a new method for efficiently using secured genetic resources. The imagary data of common bean exhibiting
various seed colors were expressed using the HTML color chart. According to the proposed classification method, the seed color
was distributed in seven categories: yellow-green, yellow, brown, red, white, gray, and indigo. In addition, the distribution of each
seed color was according to its concentration. The distribution by concentration was the highest for red, whereas the distribution
of gray and yellow-green was not concentration-dependent. As the dominant pigments based on color distribution, chlorophylls
in yellow-green; carotenoids in yellow; and anthocyanins in brown, red, white, gray, and indigo significantly affected seed color.
When expressed objectively, seed colors can be applied to the systematic management, breeding, and cultivation of genetic
resources and can be useful for marketing or developing products of desired colors. This method can also be applied to other crops.
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Table 1. Common bean (Phaseolus vulgaris L.) genetic resources.
Origin BGR CHN KOR GEO UKR SLV Sum
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Fig. 1. Images of common beans (Phaseolus vulgaris L.) provided on the Homepage (genebank.rda.go.kr) of the National

Agrobiodiversity Center.

BGR = Bulgaria; CHN = China; KOR = Korea; GEO = Geogia; UKR = Ukraina; SLV = El Salvador.
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Fig. 2. Photographing device and the obtained image. The color chart beside the sample is used as the control for color to

minimize environmental changes.

Table 2. Distribution of common bean seeds by color.

Color Light green Yellow Brown White Gray Indigo

g 24 36

*The number of bean seed categrilized by the color.
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Fig. 3. HTML color chart corresponding to the highest peak value of the RGB spectrum. The seed image is analyzed for RGB

digital results and transferred to the HTML color code.
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green
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Light color
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8 3 12 1 8 54 1
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Dark color

Chlorophyll Carotenoids Carotenoids and Anthocyanins
anthocyanins

Fig. 4. HTML color chart matched to the bean seed color. The color change in the chart matches the color change of the bean
seeds from the lightest to the darkest. The largest variable is shown at red by 10 levels; accordingly, the other colors
also represent 10 levels of color changes.
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Supplimentary Table 1. Common bean (Phaseolus vulgaris L.) genetic resource list and matched HTML color codes.

IT No. HTML code IT No. HTML code
IT101029 #131A23 K151132 #CCB7BI1
IT103070 #6F3115 K151134 #C7C0OB9
IT103601 #COB2A8 K151135 #351319
1T104302 #BFB3AA K151137 #C4B9BO0
IT104587 #CCC4BD K151149 #9E744D
IT105200 #11141B KI151156 #926450
IT105463 #0F1217 K151221 #C2B6AF
IT105800 #C5B6AD K151222 #CDC3BA
IT105875 #131A23 K151223 #C3B9AB
IT108897 #652C16 K151224 #CCC3BD
IT108950 #BCAEA®6 K151227 #COBAB4
IT109179 #C6BCAB K151228 #CCC5B4
IT109569 #C3BBAD K151237 #AO0TE62
IT155165 #D0C8C2 K151238 #42141B
IT160584 #171518 K151241 #895035
IT162870 #CDC6B6 K151244 #CACIB9
IT168098 #OEI21A K156153 #10191F
IT168117 #OF171C K156154 #BDADAA
IT175918 #301318 K156165 #BFABAI1
IT180488 #11131B K156199 #CCCO0B5
IT180579 #B79489 K156235 #1B1018
IT180807 #071013 K156454 #C4BBBI1
IT180812 #4B1F19 K156552 #121217
IT181914 #7A3216 K156577 #C3BABS
IT185506 #D0C9C2 K156592 #CAC3BB
ITI91171 #10171D K164134 #CCBFB4
1T209143 #935F33 K164135 #313044
1T209144 #C5B9A9 K177337 #272237
1T212057 #813918 K187759 #F3F2F0
17229451 #CCC2BB K206678 #F1FOEC
17229452 #C4BBB4 K206679 #FOE6DA
1T230269 #854D38 K206680 #E6CTB6
1T230561 #CAC2BD K206681 #D17C4F
1T230564 #93503C K206682 #ETC1AA
1T230567 #946434 K206684 #D8A689
1T230570 #9E6B3F K206685 #83313F
1T230577 #CACIB7 K206686 #E4C4BA
1T230853 #8B6338 K209566 #21263F
1T230856 #10101E K223077 #E7C39C

IT230860 #C4BAAE K223238 #8C3748
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Supplimentary Table 1. Common bean (Phaseolus vulgaris L.) genetic resource list and matched HTML color codes (Continued).

IT No. HTML code IT No. HTML code
1T230863 #C9CIBF K223245 #CF3472
1T230864 #C4BCAB K223249 #9B3446
1T230865 #2F121B K226702 #522B3C
1T230868 #121117 K226703 #B68575
1T230869 #CBC2B9 K226708 #DFADS88
1T230870 #CBCIBB K226709 #E1C4B1
1T230871 #C9BDB5 K226719 #D58584
1T230872 #CBC4BB K226722 #D07239
1T230873 #6A4D3D K226732 #3E3943
1T230874 #833836 K227279 #DCB38B
1T230875 #BCA699 K227280 #E2C0A2
1T230876 #744E38 K227282 #CBAA9E
1T230877 #903D16 K227283 #B88165
1T230879 #60382C K227284 #C17F53
1T230880 #C4BABO K227285 #F1ECEA
1T230882 #C5B5AC K227286 #CF8A66
1T230884 #C8COB9 K227287 #DTBDAS
1T230885 #C8BBB5 K227294 #E6C3B2
1T231363 #BEB1AB K228433 #EBCDC7
1T237420 #C5BBBI1 K228434 #EOBAAS
1T250141 #10121B K228437 #B93361
1T250146 #TA3512 K228439 #A75553
1T250152 #A6765D K228440 #AAGES6
1T260958 #BCAFAL K228472 #72293D
1T276373 #C8C1BB K228473 #862B3D
1T285998 #C2AFAL K228500 #F1FOE9
1T289266 #CDC5B0 K246141 #F1EDES
1T304143 #C5B6A9 K246143 #CF8174
17328909 #491A1D K246187 #9E6648
1T328910 #49181E K251301 #F2E2DE
K900080 #261015 K251302 #DCBS8A3
K900109 #CABFBS K251413 #A33F39
K910869 #5D1E25 K253310 #DSAE9A
K016579 #14151A K253312 #D6923E
K021642 #C40C17 K254292 #DTAA97
K021643 #C4B7B0 K254293 #A83650
K021690 #483928 K254297 #7B253D
K041609 #CDCIBA K254306 #713241
K041614 #0DI111B K254308 #893040

K051497 #100F15 K254310 #F3FOF0
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Supplimentary Table 1. Common bean (Phaseolus vulgaris L.) genetic resource list and matched HTML color codes (Continued).

IT No. HTML code IT No. HTML code
K051500 #0E121B K254357 #E8C6A1
K136865 #CCC2BA K254425 #F3F2F1
K136875 #080B14 K254436 #324455
K136937 #10171D K254438 #E53241
K139667 #BBBOAD K254439 #F2F1EF
K146625 #0E1218 K254449 #C4898F
K146639 #CBC2BC K254469 #DI9B79E
K146826 #5E3C2F K254478 #E4C8B9
K146879 #C3B6AB K254479 #262D3E
K150992 #COB6AC K254482 #923D4D
K150993 #BCBI1AD K254494 #DSBCAE
K150994 #C4BBAF K254495 #EBCDBD
K150996 #832E1A K254497 #D286A0
K150999 #CT7BAAC K254498 #84253A
K151108 #A2856F K254509 #9A374D
K151111 #8F4B37 K254518 #D8TA82
KI151113 #87393A K254519 #BB7177
K151114 #I9D7A64 K254532 #EABDAI1
K151116 #C3B8B0 K254533 #9A3243

K151117 #967250 K254534 #8F263E




