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Rapid detection of total anthocyanin content in black rice

based on Lab color modes
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Abstract: [ Objective] To develop a method for the rapid detection of anthocyanin content in black rice. [ Methods] This study adopts
smartphone software "ColorMax" to obtain color parameters of anthocyanin standard solutions and black rice sample solutions in specific
conditions. A relationship curve between color parameters of anthocyanin and its concentration is established and applied to the detection of
black rice samples. [ Results] The detection range of the proposed method is from 3.33 to 12.50 umol/L, with the standard curve correlation
coefficient (R”) of more than 0.99. The proposed method is employed to detect the anthocyanin content in 27 black rice samples, and the
results are compared with those obtained by utilizing the NY/T 2640—2014 standard method. Regression analysis on both methods has a
correlation coefficient (R*) of more than 0.84. [ Conclusion] This method is rapid, efficient, and highly accurate, featuring applicability to
on-site or household anthocyanin screening.
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Figure 1 Data acquisition
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Table I RGB channel values of two standard substances at different concentrations
(pmol-L™") R i G i i B i i R i i G i il B il i
2.50 245.04+0.0 154.7+£0.6 152.740.6 248.0+1.0 159.74+1.5 157.740.6
3.33 253.04+1.0 140.3£0.6 147.740.6 253.7+1.2 147.3£0.6 150.340.6
4.00 254.0+1.7 135.740.6 141.740.6 254.740.6 145.0+1.0 145.0+1.0
5.00 253.7+£0.6 122.3+£0.6 130.7£0.6 254.7+0.6 131.0+1.0 136.0+1.7
6.67 253.740.6 114.7+£0.6 115.7+0.6 254.340.6 1153+0.6 120.740.6
10.00 254.7+0.6 90.7+£0.6 95.7£0.6 255.3+0.6 90.3+0.6 93.0+1.0
12.50 250.040.6 73.3+1.2 72.0+1.0 248.740.6 75.0+1.0 753£0.6
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Table 2 Lab channel values of two standard substances at different concentrations

B R/ PR SEES

(pmol-L ") L i i a il il b i i L i i a il il b i i
2.50 72.7+1.5 33.7£0.6 15.74+0.6 75.0+1.0 32.7£0.6 16.0+1.0
3.33 71.3£0.6 44.0+1.0 16.0+0.0 73.3£0.6 41.34+0.6 17.74+0.6
4.00 71.0+£1.0 46.71+0.6 17.74+0.6 71.7£0.6 43.04+0.0 18.74+0.6
5.00 68.010.0 50.0+1.0 21.340.6 70.3£0.6 46.7£0.6 20.0£0.0
6.67 66.3+1.5 53.7+1.5 27.04+1.0 65.71+0.6 547+1.5 25.0+1.0
10.00 61.70.6 61.7£0.6 333+1.2 62.0+1.0 63.7+1.5 35.0+0.0
12.50 58.7+£0.6 67.0E1.0 42.340.6 59.0+£1.0 66.0+-0.0 40.3+1.5

F3 TEEERRAE#Z
Table 3 Standard curves of different channels
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B Y=—0.124X+21.486 7 0.993 Y=0.000 1X*—0.156X+23.145 2 0.993

L Y=-—0.738 6X+55.785 3 0.985 Y=0.021 1X*—3.499 4X+ 145.477 8 0.994

a Y=0.405X—14.954 7 0.992 Y=0.005 5X*—0.212 5X+1.840 2 0.999

b Y=0.3627X—2.572 8 0.989 Y=0.000 01.X>+0.362X—2.564 0.989
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Figure 2 Sample color rendering processing
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Table 4 Standard curve determination for channel A (first-order)

FE R HHF RS/ (pmol-g ) FE WH K E/(pmol-g ") FE S WHE S E/(pmol-g ")
WS —WbRfEig CERREMZ | S PRl bR | BT —BhRiEdi CErREl
BR1 2.1340.11 2.00+0.11 BR10 2.2740.06 2.1540.06 BR19 2.574+0.06 2.4940.07
BR2 / / BR11 1.60+0.06 1.48+0.05 BR20 2.67+0.06 2.61+0.07
BR3 1.9640.12 1.8340.12 BR12 1.7340.00 1.6040.00 BR21 2.1740.06 2.0440.06
BR4 / / BR13 1.60+0.06 1.4840.05 BR22 1.704+0.06 1.5740.05
BR5 / / BR14 1.764+0.06 1.6340.06 BR23 1.0940.06 1.0540.05
BR6 2.4440.17 2.3440.20 BRI15 2.614+0.05 2.5340.07 BR24 1.60+0.06 1.4840.05
BR7 2.1040.06 1.9740.06 BR16 2.5440.10 2.45+0.12 BR25 1.4340.00 1.3340.00
BRS8 2.1340.11 2.0040.11 BR17 1.6340.00 1.51£0.00 BR26 / /
BR9 1.22+0.10 1.16+£0.08 BR18 1.70+0.06 1.57+0.05 BR27 1.6610.06 1.54+0.05
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Figure 3 Liquid chromatogram of black rice samples

T H— i i 2 L i i e A T 5 SR I v RO T vk
R 45 AT 25 5 W oE VT . A5 RW . — B i Bk
AL 5 45 51 5 R OB (0 TR A I 25 R 24 7 K I 3 (P=
0.416>0.05) ; — B il £k 5 = BORAH 8 1% 75 Rl e 22 R R |
FH(P=0.678">0.05) o LA = RCIBAH 2 460 45 2 g AL b
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Table 5 Liquid phase determination results
T ﬂijﬁ%é‘iﬁ/ B g JE%E?\‘%‘?%/ B 4 ﬂi?:?%?ﬁii/
(pmol-g™") (pmol-g™") (pmol-g™ ")
BR1 1.78+0.00 BR10 2.56+0.47 BR19 2.14£0.04
BR2 0.02+0.00 BR11 1.77+0.01 BR20 2.610.06
BR3 1.96+0.02 BR12 1.4040.01 BR21 1.91+0.04
BR4 0.10-£0.00 BR13 1.6940.01 BR22 1.16£0.01
BRS 0.02-+0.00 BR14 1.84+0.01 BR23 0.72+0.01
BR6 1.80+0.03 BR15 3.27+0.04 BR24 1.03£0.02
BR7 1.61+0.01 BR16 2.40+0.03 BR25 0.91+0.01
BR8 2.1940.01 BR17 1.2140.01 BR26 0.09+0.00
BR9 0.71+£0.00 BR18 0.85+0.01 BR27 1.56+0.01
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Figure 4 Fitting results of Lab mode-high performance liquid chromatography
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