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Preliminary Study on Relationship of Pigments with Flesh Color of
Sweetpotato Based on RGB Characteristic Values of Images

SHEN Sheng-fa, WU Lie-hong, LI-Bing
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Abstract; In order to clear the relationship of pigment and dry matter content with flesh color of sweetpotato,
and provide estimation methods for pigment content based on the RGB characteristic values of images,the carotene
content in 240 strains, anthocyanin content in 234 strains, the relative dry matter content and RGB characteristic
value were determinated. The results showed that the correlation coefficient of carotene content with RGB value was
—0.913 ,and their partial correlation coefficient was —0. 872, while the correlation coefficient of anthocyanin con-
tent with RGB value was —0. 838, and their partial correlation coefficient was - 0. 836, indicating that pigment
content was a determining factor and high positive correlation with root flesh color, however there was a closer rela-
tionship between carotene content and root flesh color. The correlation coefficient of dry matter content with carotene
RGB value was 0. 597 ,and their partial correlation coefficient was 0. 273 ,while correlation coefficient of dry matter
content with anthocyanin RGB value was —0. 273 ,and their partial correlation coefficient was 0. 255 , indicating that
dry matter content had very obviously negative effects. But in low carotene ( about 3 mg/100gFW or less) group with
the RGB value =200, the partial correlation coefficient of dry matter content with RGB value was —0.0066( P =
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0.9426) ,so dry matter content had no effect on root flesh color of low carotene strains. The pigment content estima-

tion achieved good fitting results using the quadratic polynomial regression model with R value,G value,B value,

and dry matter. Multiple correlation coefficients of fitting equations in low carotene group with RGB values < 200,

high or moderately high carotene group with RGB values =200, and anthocyanin group, were respectively 0. 975,

0.982,and 0. 937 ,indicating that the fitting values had close relationships with measured values, and their fitting

values could reach respectively about the accuracy of 90% ,83% ,and 86% . Therefore ,the RGB characteristic value

might be used as not only a good indicator of pigment content difference on varieties, but also a relatively accurate

estimation for their pigment content,it could provide a convenient and objective evaluation method of pigment con-

tent for large sums of samples in the early-generation selection of sweetpotato.
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Table 1 Statistical data of pigment content,dry matter content,and RGB characteristic values of root flesh color

. ey -
A i H FR(%) RGB prifE2
(mg/100 g - FW) RGB G B
Test group Article Dry matter SD of RGB
Pigment

IR H/ME Min. 0.04 12.30 143.26 10. 00 183. 50 134. 44 94. 24
Carotene B KAH Max. 18. 84 42. 40 237.50 70. 39 253. 40 242.25 240. 39
SEXIHE Average 4.54 29.73 200. 40 35.05 239.29 197.72 164.72
b2 SD 4.58 5.46 23.05 12. 89 8.05 30. 61 35.71
SRR %) CV 100. 92 18.36 11.50 36.78 3.37 15. 48 21.68
WHER fiz/IME Min. 14. 86 16.93 76.35 19. 94 91.24 48. 88 83.51
Anthocyanin B RAH Max. 129. 46 43.15 148.55 39.27 189. 54 108. 42 161.35
S Average 54.83 32.59 103. 50 30. 24 132.85 67.03 110.27
FrifE22 SD 25.00 4.69 14. 56 4.48 18. 89 11. 14 15.53
SRR % ) CV 45.59 14.38 14. 07 14.82 14.22 16. 61 14. 08
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Table 2 Correlation coefficients and partial correlation coefficients of pigments and dry matter with RGB characteristic val-

ues of root flesh color

IR AHIC A PRAR RGB #rifi 22
Test group Relation type Trait el SD of RGB ¢ B
[IEZEN-S LB %1 Content -0.913"* 0.913** -0.263"" -0.928"" -0.913*"
Carotene cC F# Dry matter 0.597 ** -0.556"* 0.224** 0. 606 ** 0.582*"
AR5 F L %1 Content -0.872"* 0.874"* -0.168" -0.894** -0.873**
PCC 3% Dry matter 0.273** -0.150" 0. 104 0.299 ** 0.227 "
HHZE LIPS it Content -0.838"" -0.704*" -0.806"" -0.812%* -0.771%*
Anthocyanin cC % Dry matter ~ —0.273 " -0.291** -0.276** -0.241*" -0.248 "
AR5 L 7 Content -0.836"" -0.672** -0.798 ** -0.816"" -0.773 "
PCC T3 Dry matter 0.255"* 0. 065 0.199 ** 0.275*" 0.213*"

CC ; Correlation coefficient, PCC ; Partial correlation coefficient. * ;P <0.05; **
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Table 3 Determination coefficients( R” ) of different relational expressions of pigments with RGB characteristic values of root

flesh color
IR KHRALA
RGB R G B

Test group Relational expression type

[E N 2tk Linear 0.834 0. 069 0. 861 0.833
Carotene k£ Quadratic polynomial 0. 890 0. 069 0.943 0. 945
HE 2 PE Linear 0.703 0. 650 0. 659 0. 604
Anthocyanin ZRZ5I Quadratic polynomial 0.752 0. 662 0.790 0. 655
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Fig.1 Relationship of carotene content with

RGB values of root flesh color
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Table 4 Regression analysis results of sweetpotato pigments content

I HEAR Test group i H Article 25 Result
RGB=200 i % h R ety Y = -2.07 +0. 185X, -0. 184X, -0. 000685X, X, +0.000720X, X,
Low carotene Optimal equation
FAEKE F value test R =0.975,F =546.46 ,P =0
SEPRAG T Practical test MAE =0. 14 mg/100 g - FW,MRE =16. 95%
RGB <200 K msimi® b &R A Y = —52.74 +1. 503X, —1.234X, —0.00259X,, +0. 00363X,, —

High or moderately high carotene Optimal equation

F{HAG5 F value test
SEPRAS IS Practical test

i IR

0.00115X,X, +0. 000192X,X,
R=0.982,F =495.94 P =0
MAE =0. 65 mg/100 g - FW,MRE =9. 58%

Y =81.55 —6. 014X, +13. 358X, - 0. 058X, +0. 030X, X, - 0. 0622X, X,

Anthocyanin Optimal equation
F{EA: F value test

SEPRA S Practical test

R=0.937,F =331.40,P =0

MAE =6. 76 mg/100 g - FW ,MRE =13. 56%

MAE ; Mean absolute error, MRE ; Mean relative error
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Fig.2 Effects of low carotene content on fitting errors
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